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1.0 Introduction

Five boreholes were drilled at the single-shell tank farm Waste Management Area (WMA) TX-TY in
August 2000 through March 2001. The wells are 299-W10-27, 299-W14-15, 299-W14-16, 299-W14-17,
and 299-W15-763. Table 1 lists the well names and well numbers. The five wellswere installed as
Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells in fulfillment of
Tri-Party Agreement (Ecology et al. 1998) milestones M-24-00L and M-24-00M. Well 299-W10-27
islocated at the northeast corner of TY tank farm and is a new downgradient well in the monitoring
network. Well 299-W14-15 is a new downgradient well on the east side of TX tank farm. Wells
299-W14-16 and 299-W14-17 are located to the east of the TX tank farm and were constructed to help
define the extent of contamination. Well 299-W15-763 is on the south side of TX tank farm and isa
replacement for well 299-W15-4, whichisdry. Thelocations of all wellsinthe WMA TX-TY
monitoring network are shown on Figure 1.

The original assessment monitoring plan for WMA TX-TY was issued in 1993 (Caggiano and Chou
1993). That plan was updated for the continued assessment at WMA TX-TY in 2001 (Hodges and Chou
2001). The updated plan provides justification for the new wells. The new wells were constructed to the
specifications and requirements described in Washington Administrative Code (WAC) 173-160 and
WAC 173-303, the updated assessment plan for WMA TX-TY (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 new wellsin
calendar year 2000-2001 at WMA TX-TY. 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 docu-
mentation concerning well construction is on file with Bechtel Hanford, Inc., Richland, Washington.

Tablel. Well Names and Well Numbers for New Wells at
Waste Management Area TX-TY

Well Name Well Number
299-W10-27 C3125
299-W14-15 C3114
299-W14-16 C3120
299-W14-17 C3121

299-W15-763 C3339

(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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Figure 1. Map of Waste Management Area TX-TY and Locations of Wellsin the Groundwater
Monitoring Network



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-W10-27

Well 299-W10-27 was drilled from January through March 2001. The well islocated on the
northeast side of TY tank farm.

2.1 Drilling and Sampling

Well 299-W10-27 was drilled with a cable tool drill rig to atotal depth of 268.7 ft below ground
surface (bgs). Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface
to 56 ft; 8 5/8-in.-outside-diameter, carbon steel casing was placed from the surface to total depth. The
borehole was advanced with a drive barrel from 0 to 132.5 ft and with hard tool from 132.5 to 268.7 ft
bgs. At least 246 gal of water were added to the borehole during hard tool drilling.

Sediments encountered during drilling were Hanford formation sand, sandy gravel, and silty sandy
gravel from 0 to 41 ft and sand from 41 to 89 ft bgs. Plio-Pleistocene silt was encountered from 89 to
98 ft bgs and Plio-Pleistocene silty sand with caliche from 98 to 124.5 ft bgs. Ringold Formation silty
sandy gravel was found from 124.5 ft to total depth. A possible clastic dike was noted by the geologist
at 117 ft bgs. A geologist’slogisincluded in Appendix A.

The borehole was continuously sampled by split spoon from 52.5 ft to 132.5 ft depth. Additional split
spoon samples were taken at 226 to 227 ft, 241 to 242 ft, and 254 to 256 ft depth for analysis of particle
sizedistribution. The particle size dataisincluded in Appendix B. Also, grab samples of sediment for
geologic description and archive were collected at approximate 5-ft intervals throughout the borehole.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. The drill cuttings at a depth of 17 ft were about 20 counts per minute (beta-gamma) above the
background value of 350 counts per minute. Sediments were also slightly above background at 100 ft
bgs.

The borehole was geophysically logged with spectral gamma-ray and neutron moisture tools on
March 15, 2001. No manmade radionuclides were identified.

2.2 Wsdl Construction

The permanent casing and screen were installed in well 299-W10-27 March 2001. A 4-in.-inner-
diameter, stainless steel, continuous wire-wrap (20 slot) screen was set from 256.0 to 221.0 ft bgs. The



permanent casing is 4-in.-inner-diameter, stainless steel from 221.0 ft bgsto 2.0 ft above ground surface.
A 2-ft-long sump was installed below the screen from 257.9 to 256 ft.

Thefilter pack is 10 to 20 mesh silica sand from 263.3 ft to 210.0 ft bgs. The annular seal is
bentonite pellets from 210.0 ft to 204.6 ft bgs, granular bentonite from 204.6 to 10.9 ft bgs, and Portland
cement from 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 inner casing extends 2.0 ft above
the concrete pad and the protective casing extends 3.0 ft above the concrete pad. The Well Construction
Summary Report and the Well Summary Sheet (as-built) are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in May 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 datumis NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps

of Engineers. Survey dataareincluded in Table 2.

Table 2. Survey Datafor New Wells at Waste Management Area TX-TY

Easting Northing Elevation
Well Name (m) (m) (m)
566,843.969 136,441.778 Center of Casing
299-W10-27 205.624 Top of Casing
566,843.969 136,442.111 204.899 Brass Cap
566,899.685 136,230.654 Center of Casing
299-W14-15 205.354 “X” on Rim of Casing
566,899.661 136,231.044 204.584 Brass Cap
567,001.334 136,318.482 Center of Casing
299-W14-16 206.123 “X” on Rim of Casing
567,001.390 136,318.742 205.368 Brass Cap
567,006.773 136,218.349 Center of Casing
299-W14-17 205.853 “X” on Rim of Casing
567,006.644 136,218.746 205.079 Brass Cap
566,809.207 136,028.763 Center of Casing
299-W15-763 202.947 Top of Casing
566,809.177 136,029.053 202.175 Brass Cap




2.3 Weél Development and Pump Installation

Well 299-W10-27 was developed in March 2001. A temporary, 3 hp, submersible pump was used for
development with the intake at 251.66 ft bgs (29.6 ft below the water table). During initial devel opment
at 7 ga/min, there was 27 ft of drawdown. In order to keep sufficient water above the pump intake for
development, about 200 gal of water were added to the well from a decontamination tank. The added
water contained about 2/3 pt of CLR Calcium Lime and Rust Remover. This was discovered when the
geologist found foam in the water being pumped from the well. Approximately 1,800 gal of potable
water were injected into, and pumped out of, the well to flush the well of the added chemical. After
pumping the 1,800 gal of added water, about 420 gal of formation water were pumped at a rate of
1 gal/min resulting in about 25.6 ft of drawdown. Final turbidity was 102 NTU and pH was 8.4.

A dedicated submersible sampling pump was installed in well 299-W10-27 on April 2, 2001. The
sampling pump intake is at 251 ft bgs (or about 29.9 ft below the water table). Static water level was
measured at 221.11 ft bgs on April 2, 2001.

3.0 Waell 299-W14-15

Well 299-W14-15 was drilled in August 2001. The well islocated on the northeast side of the
TX tank farm.

3.1 Drillingand Sampling

The borehole was drilled by cable tool from the surface to 20.7 ft bgs and by air rotary from 20.7 ft to
atotal depth of 260 ft bgs. Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from O
to 20.7 ft, 8 5/8-in.-outside-diameter carbon steel casing was placed from 20.7 ft to 260 ft bgs. At 18.5ft,
20 gal of water were added to the borehole to hydrate the bentonite used as a seal where downsizing
casing.

Sediments encountered during drilling were Hanford formation silty sand, gravelly silty sand, and
silty sandy gravel from the surface to about 37 ft bgs and sand from 37 ft to about 88 ft bgs. Silty sand
and calcareous dlightly silty sand of the Plio-Pleistocene occurred from 88 ft to 123 ft bgs. Ringold
Formation silty sandy gravel and sandy gravel occurred from about 123 ft bgs to total depth. A
geologist’slog isincluded in Appendix A.

Grab samples of sediment for geologic description and archive were collected at approximate 5 ft
intervals throughout the borehole. Also, three split spoon samples were collected from 222.2 to 224.5 ft,
237.51t0 239.5 ft and from 252.5 to 254.5 ft bgs for analysis of particle size distribution. The analysis
results arein Appendix B.



Three 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 analysisin the field. The samples were tested for nitrate and specific
conductance as a screen for contamination distribution with depth. 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. At 10-ft depth, monitoring showed contamination at 160 decays per minute al pha and
10,000 decays per minute beta. Drilling was temporarily stopped, the borehole labeled as a contamination
zone, and the work site labeled as aradiological buffer zone. Contamination decreased to background
levels by 21-ft depth and no other contamination was noted.

Table 3. Results of Groundwater Analyses from Samples from New Wells at Waste Management

AreaTX-TY®
Depth to Water Sample Depth Specific Conductance
Well (ft bgs) (ft bgs) Nitrate (mg/L) (uS/cm)
299-W14-15 220.7 232 64 544®)
2375 94 555
252.3 111 570®
299-W14-16 222 2320 30 304
242 46 403
252 80 533
265 149 680
299-W14-17 222 262 275 680
(@) Nitrateismg/L asNOs. Analyzed by HACH cadmium reduction method (Method 8039) using a
DR/2010 portable spectrophotometer. Reagent blank corrected.
(b) Suspect results.
(c) Water added during drilling just above the water table may have diluted results.

3.2 Wadl Construction

The permanent casing and screen were installed in well 299-W14-15 in August 2000. A 4-in.-inner-
diameter, stainless steel, continuous wire-wrap (20 slot) screen was set from 254.62 to 219.75 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 219.75 ft bgs to 2.6 ft above ground surface.
A 2-ft-long sump was installed below the screen from 256.7 to 254.6 ft.

Thefilter pack is 10 to 20 mesh silica sand from 260 ft to 290.9 ft bgs. The annular seal is bentonite
pellets from 209.9 ft to 199.3 ft bgs, granular bentonite from 199.3 to 13.5 ft bgs, and Portland cement
grout from 13.5 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A 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 1.39 ft above the concrete
pad and the protective casing extends 2.48 ft above the concrete pad. The Well Construction Summary
Report and the Well Summary Sheet (as-built) areincluded 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 isNAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 2.

3.3 Well Development and Pump Installation

Well 299-W14-15 was developed September 5, 2000. A temporary, 3 hp, submersible pump
was used to remove approximately 2,725 gal of formation water. First, about 1,800 gal of water were
removed from the well at 24 gal/min with a drawdown of about 8.8 ft. The pump intake was at 251 ft bgs
(4.2 ft above the bottom of the well). Second, about 925 gal of water were removed at 25 gal/min with
the pump intake at 233 ft bgs resulting in 8.6 ft of drawdown. Thefinal turbidity was 3.15 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W14-15 on September 5, 2000. The
sampling pump intake is at 220.7 ft bgs (or about 7.1 ft below the water table). Static water level was
measured at 220.7 ft bgs on September 5, 2000.

4.0 Well 299-W14-16

Well 299-W14-16 was drilled in October and November 2000. The well islocated northeast of the
TX tank farm.

4.1 Drillingand Sampling

Todrill thiswell, an air rotary drill rig was used from the surface to atotal depth of 265 ft bgs.
Temporary 10 3/4-in.-outside-diameter, carbon steel casing was used from the surface to total depth.
An unknown amount of water was added to the borehol e above the water table to control dust, help lift
cuttings, and unplug the drill bit.

Sediments encountered during drilling were Hanford formation sand, silty sandy gravel and sandy
gravel from the surface to about 34 ft bgs and sand from 34 ft to 89 ft bgs. Calcareous sandy silt, and
silty sandy gravel the Plio-Pleistocene unit occurred from 89 ft to 122 ft bgs. Ringold Formation silty
sandy gravel, sandy gravel, and gravelly sand occurred from about 122 ft bgs to total depth. A geologist’'s
log isincluded in Appendix A.

Grab samples of sediment for geologic description and archive were collected at approximate 5-ft
intervals throughout the borehole. Also, three split spoon samples were collected from 223.2 to 224.7 ft,
241.1 to 244 ft, and from 251.0 to 253.5 ft bgs for analysis of particle size distribution. The analysis
results arein Appendix B.



Four 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-pm filter cartridge prior to analysisin the field. The samples were tested for nitrate and specific
conductance as a screen for contamination distribution with depth. Except for the shallowest sample at
232-ft depth, all analyzed nitrate levels are above the 45 mg/L maximum contaminant level. Water was
added to the borehole at 232 ft bgs so that the sample may have been diluted. The analytical results are
shownin Table 3.

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

The well was geophysically logged through the temporary casing using high resolution, spectral
gamma-ray and neutron moisture instrumentation on November 1 and 2, 2000. No manmade
radionuclides were detected. The geophysical logs arein Appendix B.

4.2 Well Construction

The permanent casing and screen were installed in well 299-W14-16 in November 2000. A 4-in.-
inner-diameter, stainless steel, continuous wire-wrap (0.02 in. slot) screen was set from 257.88 to
222.94 ft bgs. The permanent casing is 4-in.-inner-diameter, stainless steel from 222.94 ft bgsto 2.0 ft
above ground surface. A 2-ft-long, stainless steel sump is below the screen from 260.06 to 257.88 ft bgs.

Thefilter pack is 10 to 20 mesh silica sand from 265.0 to 210.4 ft bgs. The annular seal is /4 in.
bentonite pellets from 210.4 to 204.5 ft bgs; granular bentonite from 204.5 to 11.3 ft bgs; and Portland
cement from 11.3 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at
the surface. A 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 1.46 ft above the concrete
pad and the protective casing extends 2.46 ft above the concrete pad. The Well Construction Summary
Report and the Well Summary Sheet (as-built) areincluded 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 isNAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 2.

4.3 Well Development and Pump Installation

Well 299-W14-16 was devel oped on November 22 and November 27, 2000. A temporary, 3 hp,
submersible pump was used to remove approximately 5,180 gal of formation water from the well. First,
about 4,775 gal of water were removed from the well at 24 gal/min with a drawdown of about 14.7 ft.
The pump intake was at 257 ft bgs (1.3 ft above the bottom of the screen). Second, about 405 gallons of
water were removed at 24 gal/min with the pump intake at 237 ft bgs. The final turbidity was 3.16 NTU.
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A dedicated, Redi Flo2 submersible sampling pump was installed in well 299-W11-16 on December
22,2000. The sampling pump intakeis at 232.9 ft bgs (or about 9.5 ft below the water table). Water
level was measured at 223.4 ft bgs on December 22, 2000.

50 Waell 299-W14-17

Well 299-W14-17 was drilled in October 2000. The well islocated east of TX tank farm.
5.1 Drilling and Sampling

The well was drilled from the surface to 20.6 ft bgs with a cable tool rig and drive barrel and from
20.6 ft to atotal depth of 265.3 ft bgs with an air rotary rig. Temporary 11 3/4-in.-outside-diameter,
carbon steel casing was placed from 0 to 20.6 ft bgs and temporary 8 5/8-in.-outside-diameter carbon steel
casing from 20.6 ft to 265.3 ft bgs. An unknown amount of water was added to the drilling air stream at
185-ft depth for dust control.

Sediments encountered during drilling were Hanford formation gravelly sand, silty sandy gravel, and
sandy gravel from the surface to about 34 ft bgs and sand from 34 ft to 93 ft bgs. Calcareous silty sand,
gravelly silty sand, and silty sandy gravel of the Plio-Pleistocene unit occurred from 93 ft to 113 ft bgs.
Sand, probably belonging to the Ringold Formation member of Taylor Flat, occurred from 113 ft to 122 ft
bgs and Ringold Formation member of Wooded Island sandy gravel, silty sandy gravel, and gravelly sand
occurred from about 122 ft bgs to total depth. A geologist’slogisincluded in Appendix A.

Grab samples of sediment for geologic description and archive were collected at approximate 5-ft
intervals throughout the borehole. Also, three split spoon samples were collected from 228 to 228.75 ft,
244.9 to 246.4 ft, and from 255.4 to 257.9 ft bgs for analysis of particle size distribution. The analysis
resultsarein Appendix B.

One groundwater sample was collected during drilling. The sample was an air lifted slurry of
cuttings and water obtained during air rotary drilling. The slurry was filtered using a peristaltic pump
and a 0.4-um filter cartridge prior to analysisin the field. The sample was tested for nitrate and specific
conductance as a screen for contamination distribution with depth. The nitrate level was 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 contaminants were noted.

The well was geophysically logged through the temporary casing using high resolution, spectral
gammea-ray and neutron moisture instrumentation on October 17, 2001. No manmade radionuclides were
detected. The geophysical logs arein Appendix C.



5.2 Wadl Construction

The permanent casing and screen were installed in well 299-W14-17 in October 2001. A 4-in.-inner-
diameter, stainless steel, continuous wire-wrap (0.02 in. slot) screen was set from 256.96 to 221.94 ft bgs.
The permanent casing is 4-in.-inner-diameter, stainless steel from 221.94 ft bgs to 2.58 ft above ground
surface. The bottom of the screen has a 2-ft-long sump from 259.01 to 256.6 ft bgs.

Thefilter pack is 10 to 20 mesh silica sand from 265.5 to 211.9 ft bgs. The annular sedl is 3/8-in.
bentonite pellets from 211.9 to 204.7 ft bgs; granular bentonite from 204.7 to 10.6 ft bgs; and Portland
cement from 10.6 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A 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 1.83 ft above the concrete
pad and the protective casing extends 2.58 ft above the concrete pad.

A straightness test on October 18, 2001, using a 20 ft section of 6-5/8-outer-diameter stainless casing
was unsuccessful at 170 ft bgs. This corresponds to the depth (173 ft) at which a probable boulder was
encountered during drilling. A camera survey showed that the casing appeared solid and al joints were
intact. A second straightness test using a 21 ft piece of 5 5/8-in.-outside-diameter pipe was successful.

The Well Construction Summary Report and the Well Summary Sheet (as-built) areincluded 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 datumis 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 Wadél Development and Pump Installation

Well 299-W14-17 was developed on November 27, 2000. A temporary, submersible pump was used
to remove approximately 2,050 gal of formation water from the well. First, about 897 gal of water were
removed from the well at 23 gal/min with a drawdown of about 8.8 ft. The depth of the pump intake is
not documented. Second, about 1,160 gal of water were removed at 20 and 17 gal/min with a drawdown
of 8.2 ft. Thefina turbidity was 1.81 NTU.

A dedicated, Redi Flo2 submersible sampling pump was installed in well 299-W14-17 on December

27, 2000. The sampling pump intake is about 10 ft below the water table. The water level was measured
at 222.7 ft bgs on December 27, 2000.
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6.0 Well 299-W15-763

Well 299-W15-763 was drilled from November 2000 through January 2001 using a cable tool drill
rig. Thewell islocated south of the TX tank farm.

6.1 Drilling and Sampling

Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from O to 134.2 ft. below
ground surface (bgs) and 8 5/8-in.-outside-diameter carbon steel casing was placed from 134.2 to 252.6 ft
bgs. The borehole was advanced with drive barrel from the surface to 134.2 ft depth and by hard tool
from 134.2 ft to atotal depth of 257.6 ft. Approximately 430 gal of water were added to the borehole
during hard tool drilling.

Sediments encountered during drilling were predominantly gravelly sand, sandy gravel, and silty
sandy gravel of the Hanford formation from the surface to about 94 ft bgs. Plio-Pliestocene silt and silty
sand was encountered from 94 ft to 101.5 ft and Plio-Pleistocene gravelly silty sand with caliche was
found from 101.5 ft to 117 ft bgs. Ringold Formation silty sandy gravel with lesser amounts of sandy
gravel and gravelly silty sand occurred from 117 ft to total depth (257.6 ft). A geologist’slog isincluded
in Appendix A.

Grab samples of sediment for geologic description and archive were collected at approximate 5-ft
intervals from 20 ft to total depth. Three split spoon samples were collected from 217 to 219 ft, 232 to
234 ft and from 245 to 247 ft bgs for analysis of particle size distribution. Particle size distribution datais
in Appendix C.

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

6.2 Waédl Construction

The permanent casing and screen were installed in well 299-W15-763 in January 2001. A 4-in.-
inner-diameter, stainless steel, continuous wire-wrap (0.02 in. slot) screen was set from 246.82 to
211.75ft bgs. The permanent casing is 4-in.-inner-diameter, stainless steel from 211.75 ft bgsto 2.0 ft
above ground surface. A 2-ft stainless steel sump was placed at the bottom of the screen from 248.82 to
246.82 ft bgs.

The sand pack is 10 to 20 mesh silica sand from 257.6 to 202.4 ft bgs. The annular seal is bentonite
pellets from 202.4 to 191.1 ft bgs, granular bentonite from 191.1 to 9.2 ft bgs, and Portland cement with
bentonite from 9.2 ft depth 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 protective casing extends
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2.56 ft above the concrete pad and the inner casing extends 1.54 ft above the concrete pad. The Well
Construction Summary Report and the Well Summary Sheet (as-built) are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in May 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 datumis NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 2.

6.3 Weél Development and Pump Installation

Well 299-W15-763 was devel oped on March 26 through March 28, 2001. A temporary, 3 hp, sub-
mersible pump was used to remove approximately 3,613 gal of formation water from the well. First,
2,294 gal were pumped at 5 to 6 gal/min with the pump set at 239.8 ft bgs; drawdown was 22.5 ft.
Second, about 1,319 gal were pumped at 4.8 gal/min with the pump at 227.8 ft bgs. Final drawdown
was 3.2 ft. Thefinal turbidity was4.98 NTU.

A dedicated, Redi Flo2 submersible sampling pump was installed in well 299-W15-763 on March 29,
2001. The sampling pump intakeis at 227.8 ft bgs (or about 13.3 ft below the water table). The static
water level was 214.97 ft bgs on March 29, 2001.

7.0 References

Caggiano, J. A., and C. J. Chou. 1993. Interim-Satus Groundwater Quality Assessment Plan for the
Sngle Shell Tank Waste Management Areas T and TX-TY. WHC-SD-EN-AP-132, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

Ecology - Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S.
Department of Energy. 1998. Hanford Federal Facility Agreement and Consent Order. Document No.
89-10, Rev. 5 (The Tri-Party Agreement), Olympia, Washington.

Hodges, F. N., and C. J. Chou. 2001. RCRA Assessment Plan for Single-Shell Tank Waste Management
Area TX-TY at the Hanford Ste. PNNL-12072, Pacific Northwest National Laboratory, Richland,
Washington.

RCRA - Resource Conservation and Recovery Act. 1976. Public Law 94-580, as amended, 90 Stat.
2795, 42 USC 6901 et seq.

12



WAC 173-160, Washington Administrative Code. Minimum Sandards for Construction and
Maintenance of Wells. Olympia, Washington.

WAC 173-303, Washington Administrative Code. Dangerous Waste Regulations. Olympia,
Washington.

13



Appendix A

Weéell Construction and Completion Documentation



venvels. -z z-gj
WELL CONSTRUCTION SUMMARY REPORT FinishDate:  3/23/0/
Page _1_ of _L
Specification No.: 2 25007 |Rev. No. o Well Neme: 299- W0 ~27 _ |[Terts.WellNo: C. 3126
ECNs: Approximate Location: § wy #ae. - -
Project: RCRA  Drillina CY 200 Other Companies: BHI,

CHI

Drilling Company: ¢

(_{UV_"O.S_AI"‘

Resonant Scm'c Int. —

Geologist(s):

L. WalKker 37 Paurote, RE.RaidL,
3 Murrqa, . 'Mmariney

B4y

TEM

*Size/Grade/Lbs. Per Ft.

Shoe 0.DA.D.

Auger;

o |

5225;:' zl: : : { ?;f‘g ; -9-"2‘ | 0’ - 5,° 13 Cable Took v /o ¥ Diameter From _ o~ %
sssu ) _o  -3.3X] a%]s" Air Rotary: Diameter From to

A.R. w/Sonic: Diameter From to |

Cobletel 27 Diameter From _G&°~ to 268.7]

. Diameter Frdm o ]

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

"

Drilling Fluid: n\Q

Total Drilled Depth: o8 ~° I

Total Amt. Of Water Added During

Hole Dia @ TD: ‘B*
Well Straightness Test Results; MM

Static Water Level: 220, 63'

Drilling: (ﬂ"/% Z%ﬁfé hs
Date: 3/ 3 o)

. GEOPHYSICAL LOGGING - - 1
Sondes (type) Interval Date Sondes (type) Interval Date
| Dpectral Gomma Misfol -
MNevtron — g//{/w —_—
] S Mesh
Size/Wt/Material Depth Thread Si:; Type Annu‘l"s‘:f"':;l"k | Votume s?: e
Q1o .55‘.‘[..1&&9 (Sumo)\c@“&‘—ﬁ&g [¥eo Al [Peetlamd Cement —L'M‘_' \O
220 %' we sereen |22V SSSTIEUBOT o v e i s Beatonite  |108% - avihasgpd |
q , 5 7 7
e 32 220 - 23 IFYEO | aim [Bentonite Ruidens (") 204" - 2100 [spox
_— Silico Sand 0. - 2| yp

Aquifer Test:

TIVITIESh:

Well Abandoned:

Description:

Description:

Date:

uWashington State Piane C

cq sond h SO /4.

o e Ll
Socks,

PV X

e ronte

Repored By: € nqyte, .o Y gt ne e Reﬁl%g’g')"-”ed __Dﬂ Mee,ée.s —
Tile: Geolaahst, IDaWo\u'slb'/ Tile:  Seclfod ST, [Dte: 5,6/\13/9/
‘Signa!ure: Sg“ S0 ;g E“ s Signature:

N

BHI-EE-181 (12/97)

Al



Page _' of _Q

WELL SUMMARY SHEET Date: 03/06/p/

Well ID: C 3/25 WellName: 357 - 4 10 - A7

ocation: 3. Lgst of IY4/-TY Tank Farm Pt ACRA FY0] Driting
Prepared By:mw . Date:%/ Reviewed By: M[oég‘é’gs |Date: % /0 /
AC g lecfod

Signature: %} Signature:
4 CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grfg ; e Lithologic Description
SHtemless ﬁéd,ﬂwﬁc‘é‘/e b ] e O —psrovoasio-1’ 0
64513/10 Heks yp 3.0 ‘s X 1112 SIS 08 Silty sAND ()
sy FRAY.5 85 sanp (s)
/2 pomunal casing 0-se” | [AY| 7 5% 8.5:24" Sandu Gravel (5G)
15/3' Z{"/ﬂ “is p. Casing 10TH t:/‘m'/ =:’l : /
it ¥ 17 T s
r// :/z:/l o 24 -3 S
’ y f
“in O Sch ’as $s 304 F’ /] H
wal saring il Y —
+3.00 =2 35136 3}/,/ //:/ 9 38-41.5 Saﬁy émvcl (5G)
K// A 4).5-89.0° Sand (S)
! /// ¢ i} i
| Rovtland Cerment Grou?? | {,// e 1 50
iy
0 — 108’ ﬁF/ u*—
kil
__Bg.:ctmi:tx_(.%mwu\a_é : ﬁ/ /j]
109" — 204.u” # 5
// Y 74 —
/'_ //
p/..:::/)
/ ./
A ——
il eq0-45.2" Sit (M)
/) ¥ = Pho- Pleistecencive
% S e L e " Laliche |
1Y e Sily Sanp (ms)
¢ /; -—':“P"r}:'!« 102-108" Silty SAND (mS)
SRy i 1op'- 112" Caliche_jn SaNDG)
=T 1112-017.S sand (s)
/ | s — i 1175 - 12055 Sic dm)
Q0 depths in Bebelon  |iiMHH o IARPLE sanD (8D
/. A 7 T s . 'SH : ’
cocnund sucface K /j o a [
W $ g %5 Top RnGouh B (mSé)
1 208
£n:.m__th:._&gmd 44 /;

BHI-EE-189 (12/97)

A2



WELL SUMMARY SHEET

Page 3 of &

Date: oa\u5)0)

WellID: ¢ =, WellName: 3 08- u10=37
Location: 3 1\ Fast 341~TY Tank Fasm Project ReeA €401 Deiling

Prepared BY: ¢ “vviartine Date:g 21,5101 Reviewed By: D@JO@Q&S 3 IDate: éé\/f /

E
JOE
oj

Signature: € Sorleae N0 = Signature:
CONSTRUCTlom)ATA Depthi GEOLOGIC/HYDROLOGIC DATA
2| in
Description Diagram Feet Grf: : i Lithologic Description
] X P ) , .
| ®evtonite Pellets ¥ : F’ 731i]1so —-;,-?-:5?6 O:ans -
20t —3 240" Y] ¢ e PIOERY Cmze)
t: ====é AN Iag
, | Y EINEN
Silica Sawnd |, \Q0=-23D mesh, 14 / 1 -b'.:-o'}_h‘:
200" ™ aua.3’ t; /) R
ik 182 D:
/ "5 s Yo °-.-—'
wel 5 : E{ ¢ 0%
SN RPN o d —r e
Yifiii BN RS
d4-in IO, Q02010 s\t | ; : /5/ _ -—9.:’2- y
- E’ b =46
| Sont. mlm.&hﬁa&_ ! / A 960
304 g; /; —:Q-'_-'_.o £ 0
¥ > 3’ A o —OR¢
u ATV [ >° TIRS O

Sume !

|
OIO_"
ko[
QS

3 -§§XM

4-in TD, SS304HL

O S
25— 250" O %’g
Y ¥ K 0 >3
4 T
:_ 22§ RNy 4.0-
Total Y -in TD S5 maten g >

[ rav«.\\\:\ Sand

19,

: a (* g
| \ess 2463 cXoge

005!

1
R ACH
o X

|
)
.Q.
%

s

‘ = e o

i as0 —i> &7

; 0 D

f )

L, = ; -%

7 O

Sloveh : 2633 '->2682 " 1286,

v =3O
avs T
[ON Qegtns in Lol Yaodond | . -
Corogund Surfoce g -

) )
o= ﬁ’,@ 2687

220
oslaalo)

L_Scom the ground _ =

BHI-EE-18% (12/97)

A3



BOREHOLE LOG

Page | of 9_

Date: )-22-0 )

welliD: C 32§ |Well Name: 299-\w|0 -27 Location: 5y Fast of 29)-TY feaceline /wa
Project. RCRA Dy ”:ha CY 200/ Reference Measuring Point: G n Surface
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) T'\); pe | Blows Log | Moisture Content,lSorting, :Angularity, Mineralogy, Max Particle Method, Method of Driving
0. | Recovery Size. Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
o— Drive lmrrcl;’ %y
_| Prive ori': Sondy, GRAVEL , surface | 10%" thrested
Barre| g >
- comstrection metericl CS Casing
- V'~ #.5": Silty SAND ;(nS), 75%
- 2 At fn- | 5" Greh SQMPlg
T — 6’:"_’{““. v. fn ;5 I0YRS /3 /Lm> sl wnrst For archgye
- s o, 8. X ol Lacqunup'
o [ / -
- | 45— 85 ' SAND /S) 5% Grave] leye|s
- : 95 % Sand. Sand 10% vcse, Ink cse| End [~22 0|
- %‘ 207 wed-fn. 2, SY ‘I/Z.. [cﬂ/C qmv ‘rh\ Be?:'h -23-0¢
10 —| e g’o% mod sorfed | ; SA-A ;70% basalt, 3070 10': Grah-archive
- ¥ o ?f z/fe [gélz ne rxn HeJ racd - bec kg_.:p_q._&
- 85> 24’ Sandy GRAVEL(SE)
- Yau Yo% Grave | , 4O% Sand, +r silh 1S Brab-archye
I5 _;G_'Z‘ém ) Med-Cie ~ _&J“_I’;*Cﬁm«m/_
- +r cafp oe s Sancd as ahore| End [-23-01
- ey ll" 0.5 ft la’gc ﬂlﬁ;{ sandf, thew bac k Beotn [-24-0¢
X5 - 7
- 7 o 56
- Sstio] 1S £t Grayel comie né/rrqn‘fm up
20 — ifrfhbt;e : to ~60% 20" Graf- archive
- “‘"( 18-19 Ft: Cobbles up fo ~ [5cem, - Lgcé}!z;““ﬂ
- SEs] 2y —> 38" : Silly Sendly GRAVEL |28 Geal - apeliye
- '*’ro'sé {WSEA . 707 Gravel , 159 Seund) 15HSi| rad- bac kgrauns/
25 —G;‘:!";." oy —_O.; vae! 207 cobble, 30% v.cse-cse 407 hgﬂ
- SN2 O (0% Tn- v. Ta peh; SR- R, [0YRYf> ‘;Eé gr- ‘rn\
- 0] meist nmn»lu sorfed ; Gravel toz basalt, ‘10?.
- @ 1&.&[; u.‘&‘g, Sgugz gtg;ﬁm 5:& Fh
- Y \V XER] weak rxn HCJ
Reported By: L.D. Walke Reviewed By: ﬂd /pée,ée.s
Title: Geolog i 4 Title: 6&/47’:97$ P
Signature: AQM IDate: }~2Y4-~0|Signature: |Date: % 0/
77

BHI-EE-183 (12/97)

A4



BOREHOLE LOG e
welllD: C 3125 IWeII Name: 29 ¢ .\nllo -2 Location: 5., Enst of 24/-TY farw /200w
Project: RCRA D,.;”Ma CY 200/ Reference Measuring Point: Gmuhcﬂ Surfce

Sample Sample Description Comments:
Depth A (it . — Depth of Casing, Drilling
e e s
g Size, Water Level
30 — éﬁtﬁ;‘,e /\/ﬂ D 9 St'H*/ S‘thJ\‘l G'RAVEL/MSG) smilap | Cable tool drive
~| Dive @ to above, ¢o02 Graye| 25-30% Send barre[ , H”"VIO'/«"
_| B S -15% Silb. cse-med| CS cascng
- = 30"t Grab Sample
35— GT e for_archive
- St content decrease A 8, Y bec kgrouugf
- 33"—" "H.SI’ Sahcﬂ_\lx GRAVEL (56’> 35" Geab- archve
- (0% Grave|, 30-35% Seud, S-102 rad ¢ bac kqround
Lo — Gmi!q Silt, Gravel v caBH:l. Ho%% v.cse -cse
- PeL; $0% wmed, 207 fu-v.Fa. Saud 40" Grab- archrye
- prccfam cse, haselt rich, Prorly rad: bac kgyound
- Sorded , Gravel R-SR , Seud SA,
- ne rxn Hcl,
45 —G:’i.'u : . . y5's Grab - archi'ye
- 4415 — 890 * SAND (S) bad- beckgraundd
- tr-5% Gravel, 95-100% Sand, tr siit.
- 20% v.cse sa 5017% cse el 107
- w-v fn, 2:5Y4/> [# gr-lr) 5 woict 50"t Brab- archiye
50 —C i modd- well sorled; SA-A; 4O% bosaft| red- bac kgroupe/
—[5T # 100 %o 6o 7% 7fL/Felc¢ , e i "W-A@_ZMLL
—PN”L. rec. ryn HC|. May gravel o] cw. rad x
Analysiy F
{54, ‘ Stlt b | =
- e 54+ Splt content fucrease Yo ~S5 % 500> 52.5
55__""“'[. Rr::;ve i ne gravel -recuuelr 2.0° :'A' Liners
_lsTe 500 52.0
- M,_B tooe sr*}: sz.s.’-- ss’
- ST#’q 1606 /H%”OD C.O.,r:‘uj S&'IL 56’ LSS\ 557 Archive
=l | T LR ST¥3: 555525’
Reported By: L, D. alKer Reviewed By: Méeésg
Title: 69 o [oqx‘S 4 Title: 6@0/09,'5'7‘ y
Signature: ﬂﬁ) M |Date: yz%/ Signature: MM IDale: ‘%3’/)/

BHI-EE-183 (12/97)

A5



BHI-E%-183 (12/97)

Page _Z of
BOREHOLE LOG LTy
Well ID: C 3125 IWeIl Name: 299. wio~27 Location: 5w, east of 291-TY frm _/2.0(JW'
Project: RCRA Drill -HS‘ CYQDO { Reference Measuring Point: Sy o1,y of  Supface
Sample Sample Description Comments:
Depth Graphic  ion Micheihy i . T Depth of Casing, Drilling
) | Type | Bows | Ciog 333&f&?&fﬁi'gﬁ?gé;éggﬁtgﬁﬁfﬁ:ﬁﬁ&"ﬁ2%'32; Method, Method of rfng
! Size, Water Level
bo — Archive ST%y4525- 60" 5%p splif tube
- 2525:)); Joo% i V. Speredc »sm./q[gt_»gz, @ < [emn sipe. SQM'pIu-\ for PANNL
— oL, | 78 3| m-crgrd eo-4/ € ¢/ bectrie £ ry ornd ane/yf:‘s [ archiye
A STPS : go. ~ 2.8 °
L : 5 Archive
b5 —Mﬁ? PR S (ttertingeced coarse sand fenses inother]sT?61L2.S-6S-0
—_ ir:z O Frmad grod gg- S o, A, Sed - B
- Aw:)s's ook SR grnd , dry Jond &/ troce % pamer  |ST* 7:es-678°
- sT¥8| % areunts of sil. He amilt s s Stk
—| PR | ooy | : TEie75-70"
70 —_|Analyses] rchive, )3 Arehive ,4156 Sz m'.pAgz,
S 9 [ 72s )
- fne ot Wbk - m;é)
—|sr4, S Yo S a5 srOL) ﬁ“’/a. (72-3::76 )
| puase | 727 | L metgy vFver grad, frdilide | ke 7S Sample |
75— AFERTe LS g . sporadic fermatiie spods (-2 pm)
—| ST s sy (759725
| g, | o0k 2 (1CleGSn femahshe, Sporadi snica.,
- 5772 ¢ bces 54 -SK, o «/ mned _
. i LE-rrod et sr%2 (77.58")
80 ‘éﬁ’—;&gm‘: we &8 Sample. |
- r)
- % . gkt 793 Fo-F2.5 )
—| sTa1q
—|punt 100% 1 Ty (F2.5 £5.0)
85 —-E—M%ﬁ" ¥ Az !.S/s*am//c
- 7 /DD% START /Hag.0( RFIE-
By o] - 5715 (658 -815
—|5T & | 1pgole 84.0 51T LAYER Avekina G0 'sw'e>
_ |t | 8T g21.5-90
Reported By:J/}}/bamé Reviewed By: DCM&&S -
Tl iy Tite:  SeofoPrST
Signature:@?ﬁzg ﬁ |Date: Signature: W lDate: #?’/a /

A.6



BOREHOLE LOG

Page _“4 ot 9

Date: 1 HARZ 200/

1 indorated. Well sprvai |

Well ID: c 37125 lWeIl Name: 294 - wi0-27 Location: Ty E of 24I~TY Tauk Fq o
Project: RCRA Dp iua CY 200 Reference Measuring Point: Groeenel Sy pd ce
Sample ’ Sample Description Comments:
. . -
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , D€Pth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size. Reaction 10 HCI Sampling Tool, Sampler
' Size, Water Level
q0 : S/t w) +hin medivm sand lenses . s7¢7 10-92.5
| s ac% £
- =, 5ilt wifipe-med Sand lejsvs-
_ = ST (8 92.5-95
sTié o I y
—_ loo% = Sni w/saro/q /en:es oy hove some 4”7”1?’ '4"{7"" Qe @5 fr
qp)_mq % e Aq7unb"5
— . _::':"-*'.’:3 57/ 95-97.5
| sTHA| 0% :I;‘:-U:";? 1.0 Celiche starfilly % appear’
- oo %%? #.25 Top of calic he . coarce Ithic |5720: 11S-r00
-, o - * .
_| s720 QF-".'«S?{ ’9'75 in Si/‘/y fand meatrix. HMotled Archive @ t0o’
Hju_ [Archife . o D!y man’/c, qy ﬂ/?:’l"
~|572¢ ; &radling ‘ndo ‘====4==~ sand w/s/ff. | $T21- /00 -h2.5

807 Pne ﬁyﬁ qrqing 206 beselt;

orer [ithic 'Q'n,s- /a%c/’, ceny et or

$T22 12.S-lesp

H’«ﬂf“'ﬂ'b h Grag.

8723 1S -167-5

Begsy 3/2/01

BHI-EE-183 (12/97)

S c s, violeaf
rxu  Hci |, IOYR éé (ra/e lnw..)rcénr/, ST 24 : lo7.5% 1o’
predom Fn-yv.fn sand Archive from Shee
Caficke frzgmekf! {ucreage at jlo’
09110 ST 25 llo'»112.5°
Wiog - iplepa’ | 4 vel
ST af 1a’ Dn‘[ling rate fncrease,
26 | ool ST 26 t2.5=-us5’
ns — 2.5 — 7.5 - SAND /S) 15" Archive
=11 | oy [ 95 - (ool SguL{r -5% Silt Sanc .
- : [o% Cgef.?y) Towmee) , 400 Fn, 207 v. Fp, |ST 27° US> urs"”
15T | oo, 55 oYR1T v Med, SA-A__|STar: 7.5 120"
_| 2% ° =l 4o, ?&/Fclaf lo 7, Lusqu [mafre X Clashe D/ke.
reperes o7 1 el { D Walkor [revemisy D beles
Title: Geofoarst Title: oy ]
[Signature, ' ﬂd — [Date: “4Apr 0l |Signature: %M& IDate: }#3 /é/
77

A7



Page 2 of 9_

BOREHOLE LOG

Date: 3-2- oY

BHI-EE-183 (12/97;

A8

Well ID: <3/25 [Weu Name: 29~ W (0 =27 _|Location: Last sile 2Y/- TY Tauk f
Project: /TCRA beclltn e CVY2po! Reference Measuring Point: qump Sutfece
Sample / Sample Description Comments:
Depth : Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , DePth of Casing, Driling
: Typ Blo ! ¢ N L it Method, Method of D
(Ft.) :;o.e Reco:v:ry F°9 Moisture Content, So‘?:til::, RA;g;:(a;t){é ll\-dilg;eralogy, Max Particle Samplinge'l‘ool, Samr;:::_g
4 Size, Water Level
126 — 2 Earchive [Z 2 Probable claslec drke 514:4»1-(“. Cable 1100[', 8"
1% | o% [FEE uvs’: SIT (/) Go-i00% St | casing
- rec. te- 107 Sand | 10YRS [y (el bra) wet | 1207 Areliyp
st ~> free wafer | (00% S/AF ‘moSd- byl ST #29: [209(22.6
e T 7
| 25 — [ECEIY i 120.5 > 124.5: SAND /5) ST #30: (22.6-125
) 5;—1 o), s e P52 Savd), 570 Silt. Sand v cse, Archive 125°
- Fec. Ok cse 2 wed, 307 }‘A 10% v.Fa. |ST 31¢ 1:25'»117.5'
“|ISsT tood (S [oYR éjl /EPQY) 3 Mus'{' at (2l d’w Lv 122; h 3
(]
- 32 e nod sorfed SA-A; Go-Tok re/Eld 30- | ST 32: 27513091
130 —|Lrckiee] 77 7 %ol LQ-SQLLZ"‘M!I- [id e fms s maK v 2wy Archive 130°
- S.§3 loozs |5 [23.5 f¢ grave/ ST 33 [30.0 #1320
R 1 124.5'—> 220 : Sildy Sancky GRAVEL | refusel ot 132.0¢
-| HT| MNA (msG) So-4od bravel, 25-35% Sand)
- 15% S; Grave| we - 132.5,'- Swiich
135 —fhe | r -c ‘s to_Hard Tool
- ¥ ecl, Grave| R-SR, Send/SA, End 3/2/0l
- HT %0-50% basalt, So-toh ?{zflc/oﬁer . Gmfmk- Archive
- Hr iron oxide Slm‘m‘ug ~ (30’ @35’
- ; 7
0 —[Acimve rery busaltrc (+65%) € 140’ Grab 140 Archve
- ' 21l Chjp fray sun;
| owr
- Gorab 1S Ak £ 04
145 —Broe | End Shife e2fosfor
| HT
ReportedBy: /[, D, Wa /Ke r/:s‘m Yaurote Reviewed By: _ Dk s
Tie:  Geologysi /. 6-aealoq ist Tite: G ST
Signature: M &ﬂ)ﬂ%@’ |Dale: 4 %‘ /o7 |Signature: |Date: %/9/
/”lr.v ¥ L4



Page & ot q__
BOREHOLE LOG T
wenio: (¢ 3/0'_)3/ |Well Name: M‘W/ﬂ/27 Location:kzsgo/'y/_ﬂ/@éfj'm

Project: /FJ'/A f/&/ 2),7////}() Reference Measuring Point: 6,2,[{ ZZJI‘L"Q ce

Sample Sample Description Comments:
| epth Graphic | i Name, Grain Size Distribution, Soil Classification, Color, | , DePth of Casing, Drilling
(Ft) Tlel’ge ReBc[:z‘\h/I:ry Log Ml;‘?gﬁxrea&iter:t,lrs‘or;?:g, :ﬂ\ng';u‘;alrity, Mineralogyl. Max Particle Mse:r‘:;:in'\ge.::z? g;"r)n"')‘:'e”rg
’ Size, Reaction to HC! Size, Water. Level

/50— VA R Chtpues o5 Sty S 24t U rchie £ Gmb for
-| #r 3 brave), 25-30% sand ,15-20% sitt . (ofor has become @ 2/‘%/‘ e/’
- SO med, brown. Grawed /s sm. 026, 512
- X 0f Yo% besatt, 60% petamenspics % 1h a o
- Rt Wﬁ&mlt

VS~ 155 dochnte £ grah serphe
- 2o Frobable snerease i 31/ ,5Y—1ST
- H1 : ._Mzamsr: E7-459.8
_ gy =<d y@< - g7~

/& —Pehie ] é 160 Archive ¢§mé
- HT ,'J,{%. 3 *Dﬂ“g( ﬂgpgcts " very fhard "drl‘[lg‘aq e Iz.sl ﬂll&gﬂ 65/2’6(01
- 2 Al 234 G
- Ol Mapawnt sitt conternt dpm to 10152 (i Survey < Y Boc
- Ly 5 4 pumentns guarlomi fragments i

, 25— echve 9075 leS dretyve £ hjp 5
- %] A "Q
-| BT :

- : ﬂ%m.o/ i 2 A 7//)1’/0
- b 4 /agﬁé oebhfes and simnall cobbles.

1 76— [lhve, Y2, 120" Ahive and
- hyiotivy sample .
| HT
- RCT P : < ¥ po<

1 76 —{frcaee e (15" Jich e € 4l
BT
- VBSOS

Reported By: Jﬂ? /éll e Reviewed By: Da@é@ég_s‘

(Tle: o/ parst Tt Geo fop/S7
Signature%}wpé lDate@/ﬂ /0/ Signature: MW IDate: % /a/
o 4

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

Page _z of _q

Date: 3 /os’/o/

Well ID: &5/29/ . |Wel| Name: 29940/~ 27 Location: @5{ 07024/7-y WFQ/A
Project: A244] £Y0/ Dryiis ? Reference Measuring Point: 6,”4490/5“/{ fet
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | ,DePth of Casing, Drilling
(Ft) Type Blows L . i : e o | Method, Method of Drivi
No. |Recovery 0g Moisture Content, Sosrl;leg’ I:zz;liz:t{é ﬁg'eralogy, Max Particle Sag gieng:r::élr‘ :ia Jlif')\llg'g
J50—Pmve| NA @ 7 ) ery %Zrchwf,é‘gmb
- T TS arge cobbk, by He M@gl—agmm
- Qg ®\x 7enm2‘ed’m Yoot o/dn//mf d b’éx Am
- b ’ r Gravef pamhnucs as ©0% vae// 35% Stuvey
- NP L5857 sifE | Jhy pofor bias Changed
1%6— Pkl PR b /-bn,_Jon. ZE cormish o 35-50F basat 135 Achve £ Gal
- Fie)7 £ 72
HT ARBY, G £ 4 83 £
- f 4 12820020 0 b
- = 2 r5¢ . Y
- 2 o siie is pord 4./ 2" o7 Mess 150" Archizé Grab
1% —|Fehve. iie
| HT -
- "—(: i
- ;?:":.‘-. Q
195—|Achive_| . 195 Anhwe § Grab |
- N PMSuney: £ o< B ¥
-| HT Lo :;
- s f.. became * haed " again @498’
200— bz, e 3 200" Archie ¢ Grab
1w | &
- YeitE 208 s Siury 205" Avcluye v
06— LXAT X2 Co » % grv, Gralk
-| H 15% i+ 209 ;Yo% baselt = D Dri ”"‘j s/ab
- ’~"‘ ? ; - S 3 Sewds o
- . 5, 50% Live, So% peal, dyae of other
Y [EReEs ’
Reported By: J/iifamﬁ JUMug iy Roviewsd By: Dd[(/éaé@

Signature:

BHI-EE-183 (12/97;

Title: ST
Signature. m
7
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|Date: Ig%/O/



BOREHOLE LOG Page & ot

Date: o3 4 1alp 1

wenio: £ 2)25  |weiteme: 2a7-40/p. 27 |vowmion: Lyt of 241 7Y Tant Farm

Project: ﬁcﬁ» Fy&/ .Dﬂ////?ﬂ Reference Measuring Point: (5,54 nd Su f?éCQ/
Sample / Sample Description Comments:
Depth Graphic Depth of Casing, Drilling

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

(Ft) Type Biows Log

Method, Method of Driving
No. [Recovery

Sampling Tool, Sampler

HT ' Size, Water Level
QID—Aékwe MA "'.'-: ) o’ ¥
_ 19~ Ponehedton ke
-l 215’ A’CA!\A’J\
N5 — [P lne] : 2 bvelo
- f?r | /500 sttt fe55 apul ~ 4S% 0% smasds ,
- L -&w@w»_-z@’ Gualy +~
- ( "???.5:;‘-" ; cbnunpdes ; Gyl b hale ér.;lmua
\

shil Feod

-

7

,AO% e .
n_Z1Y— ﬁ>

- : adl
raVal8n”’ Py ,
9}7— s s.:rz:l:x Savsa\:‘ q‘mwg St VS /o 225 G oab Sampie,
wT b ° )
" [ r  qravel 35-46%  sandtio® vFf-c Jwe) — .
AP - 254 5% S Yo _He) ?*-’1’?:(.’-332[
b 2 4 - - . . \
wlT MA 6;9»0} [2) ,ék 2 bas “rﬂm% rXa : T n {]
— -i,.\n'o’ ‘;: AL - - LAY . PR .
- .-‘,' <
— R * . c ) © 3
; P~
92— [Goan s PSS 3 $% an Grak Sample @ 335
-1M7 , _ﬁ&_,__és-m_ﬂa_.k_—i&o_._s_um sand
- 230% m=f sand 79'&. Basa\t_ 2670, A-S@
- '_ f_?mr-h.* Sorted

S, "._."" 228 s Ity sandy tg‘mrdﬁms%\ same Geab Sample @]

a.s_akove

End oEshifr
o3lia)or

R0
. _Sinarltene Mard ney Reviewed By: D@@é&é&?
Title:  (Aes /pyrsf . .
o orpag |Daters3lin)oy [Sianature: W Zhnkad |oate: ¢£/5/0/
N " v 77

BHI-FE-183 (12/97)
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BOREHOLE LOG e oA

o3lialog
WelllD: < 328 [Well Name: 599- wig=~-2a7 Location: oot of aui-TY Vank Farm
Project Reqa ®Yo)l 2si\\ing Reference Measuring Point: G cound S urfoce,
Sample Al Sample Description Comments:

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

Size, Water Leve!

40— “‘I /\\{/A : )m'_‘ﬁ_z_&_._\;s«_nnnd_:__%:_su\__ﬁ_/o_m_ls;_ TS rab

N/ =&Ziov o . . as "
“[Sevie Slpoel\'r PRt M@Mﬁmimwuv de

';".: 7\}ﬁ —°—--=-19‘°§ 3K bmoawn YO arten Yo afC —onitt nadubs, [Red 3o 2t dorh

- -gﬁ'g;.- Qo rxn yo Wel. Basalt & 35-30%, BaMics T |4ocsthes 5% rechuend

b 70«75610 R ?oor\\g soryed A-SR. Sw cobbhes :.’J“

3.0, v, - ) B ’
24s —|Grak | o O : st lqrab@ 45 |
_ Y '-'-Q'.'O; ‘to‘ “ _,‘
oo 40 b qoaved UGB 3and. dK ke (wed) BanalT
- =29 |a0-a<%, Sedsiss LS, Poorky sorted, G- SK.
0:< D

Depth T BI Graphic | Group Name, Grain Size Distribution, Soil Classification, Color,
Er) | e | covary| L | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
o Y Size, Reaction to HCI

of

=

s

5S¢

:g

bk

- :'.S.;‘.;: G\n‘\ﬂa_{n.slgﬁnvd
- 5e%
100 - e -
250 —[Grah 0TS 250 T SR
WT T .
- 5‘?-0-@ (T, 80% geavel, S %hsand dbrlwed -

- f.'d:@mmmm%nﬂgwm:mm\_s ox[13]o1

.-'. Q. q

- \ OQ"OQ 152%, coarse sand 50" m—% sands, bas 3670,
? =PV ice 60270k Posrly socted. A-SR. Rxn 4o HC
5 e

1ag 4e ? seul ; v 254 ~260"5pU% spoaoy

. q
’ i 24 ve s nd %—8«3”» Moovﬂg

- 5.3 5% Ak be att -30°" ies 10-38 % 355 % g rab gample
- .'?-'o'o e ) [~ k3] mall bleg
_ 2R
5 940 >
Ao b- 5§3§;M&Hmu\ﬁgﬁomm
- “’.'- li?"b: description na Qbooe :
- N
%6 0.
- SeaT e
- O '
WS — 'JO_ %' 6 Cralo Somote @, 263 . Ve £y u:xr\*l‘u‘ dhe Yo +he U, D
- Bb‘ mAded 4p Fne ‘oorehnole .
A0 =
- 9.'5‘.0‘ % . B
- R Tn= e (ealidleD)
= « S
Reported By: ¢ vyortons Martines Reviewed By: D dwé‘elés'
THE: GenlngisT Title:  Geo op/sT,
N X Cf -
Signature: ¢ g o ~Q0rs \NoXTny ID?“?: oglig\p) [Signature: W IDate. %/?/0/

BHI-EE-183 (1avr)



Start Date: 3_17,00
WELL CONSTRUCTION SUMMARY REPORT Finish Date: - (. p-o
Page | of |
Specification No.: |Rev. No.: Well Name: 299-w [ §- |S J,s&‘i'nprWeII No. € 3]y

ECNs: Approximate Location: £ ¢ side 241-TX Tank Fa i
Project: CY 20T0 RCRA Drilliaa Other Companies: RHT . cH I
Drilling Company: Reson &l t Son ic I"‘ “t"Jﬂg "'fwg ! Geologist(s): L, e [ike ;.
Driller:
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETER
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.DA.D. |Auger: Diameter From to
FY -SW e | O - 2071 2%/ % cable Toot L~ %" |piameterFrom_© 10 30,71
=3 I :/,(ﬂ/lo bt S v - Air Rotary: r~ 8" |Diameter From 20,7 to 2¢0.0]
EY ¥/ 7%" 20.7 - 9/ 7%59* |AR. wisonic: Diameter From to
Diameter From to
Diameter From to
*Indicate Welded (W) - Flush Joint (FJ) Caupled (C) & Thread Design Diameter From to
Drilling Fluid: A
Total Driled Depth: 260 7 IHole Dia @ TD: g Total Amt. Of Water Added During Dirilling:
Well Straightness Test Results: Static Water Level: 2 9. o ‘ IDale: ?-5-00
GEOPHYSICAL LOGGING
Sondes (type) interval Date Sondes (type) Interval Date
COMPLETED WELL
Size/Wt./Material Depth Thread g::et Type Annuallrs‘::lll-:ila!:r Pack Volume lglezseh
4"Ip 55304 casing |26 - 214.75 wA | Portland Ceme O - 1359 skl n4
94Ib S8 304 sceee & 219.75- 25402 0.020° Beutonside, qrenular 13.5°- 199.3 90 b 4
YUID 55304 Symp |25Y:42- 25(.7 NA | Bewloniie, pelle t5 -L?-Li"ﬁ?i L bkl 7B
Coforacle Scl cg Sand 2093- 24001 59 bogd 10-20
OTHER ACTIVITIES
Aquier Test: (e [l Deve [op_m:hé lDate: 9- - o |Well Abandoned: |Yes: [No: [Date:
Description: ., “Jvr  drawdown anl  recoysry Description:
7
WELL SURVEY DATA
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
COMMENTS/REMARKS
50-1b. L% 10-20 sencl = .54 K3 ;| So-fh b.cket : = 0.62 ft*
o-{b b r 'Leu\"mdc: 0.73 £ ; qlf"" ‘g’q pOH‘Iq_gLo Cement = [ 285 F¢.2
ReporedBy: [.D.WalKer Reviewed By: \/ ,{24,7—-50
Title: Geologss ]Date: Title: éld [ OM &-«n | Date: 9/'2'// o
Signature: ﬂ/i/% signature: 27, , 72

BHI-EE-181 (12/97)
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Page [ of 2

WELL SUMMARY SHEET Date: @-//~00
Well ID: c3ny Well Name:  2Q9 - w/ /4 - 15
Location: 25, £ of 24/-TX Taunk Farm /200w [Poiect  CY 2000 RCRA Drilling
Prepared By: /. B, Luba /K o IDate: Q-11~0c |Reviewed By: D)ﬂa}éekes IDate: 9//2/00
Signature: ,{W Signature: 7
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet Gr:gghic Lithologic Description
(" dia_Protechive casing 1.0° o - ©o>2": Silty SAND
above the 4 casing § (K7 ‘
E: b <§ 1 2>19': Gi-ctva”\,/ Si/:”y
4.5"op/4"ID Lell Casing. HHHH! SAND
SS fype 304 -l//}’ L A
f2.6'— 2/9.75’ !/' 1 25 K2 =37" Silty Sandy
o i GRAVEL
Eor“czhé g'emgg-[' [—Zmﬂf 54 A4
/ P Y] ry ] ’.
o'— |35 ;) 7 37—+48°  SAND
A 4
/v z, 5o —
Granuler Bentonife :f (4
135"~ [99.3' Y aennts
4) v"'“ - -
4 ,: 68— 74 S/Hy SAND
£ Al 75 —
i 74> 880 SAND
ﬁm'pomry CQSJ'M&} 24 ;:’
%" /10 %" seb of 207" |1IEE] 1114
8% /7% o TD sy 88~ 103’ Silty SAND
Ll s.;,
4% :i 38 (o3 =>yg": S/x’gk“y Sf“—y
:’ b3 2 Gravelly SAND
/: :,- caliche Frgj.( at l03‘lHl’
2 i 118> (237 ¢ Slightly Scliy
4 A1 (25— 3 SAND
All cpe.ml-‘s fa_feet belows 44 /: '.133/"’ 142’ Sa'“y San |
ground s« rface §4 :: GRAVEL
Ail 'I"cmp. C5'lng removecd 7 2,
fieom 3wunJ. ]’f, 44 —@“’.{}% (42'> L‘-{3’: SAND

BHI-EE-189 (12/97)
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WELL SUMMARY SHEET

Page 2 of 2

Date: 7- {1-00

weno: C 31y

WellName:  299. w|Yy-|5

Tota| SS 4'ID mq#cn‘a’-
is 259.30" [+ 24" 25¢.7°)

All_depths in Feet below

arouhcp Surpace

Al femp. caciug removed

From g(rowwa

S TR
M
3L

B ISERY

oK
EER IS X

Location: 35 w. East of 241~TX Tank Farm [Prfectt CY 2000 RCRA Drilling
Prepared By: [/, D. (e [ Kep I Date: §-{|-po |Reviewed By: /)ﬂwegée_g lDate: Qﬁgf/oo
Signature: 8%k oz Signature: M /
CONSTRUCTION DATA Deoth i GEOLOGIC/HYDROLOGIC DATA
epth in -
Description Diagram Feet Gtagglc Lithologic Description
2 F 2 7
li: /,] )50 & ; 43> 175" SanJy GRAVEL
Benfonite Pellets l/f ::] b
199.3"— 209.9’ Y 4 —pe
I’/ A
, 4 4
Silica Sand! | (0-20 mesh |iif4 A
209.9'—» 2¢0.0° :: ::I AT
qiby ~EFEE 175 221" Sandy, GRAVEL
Well Sereen , 4%"ID ,poan-|iiliflii| I
AA g
~in_slot  Confinuons oire- :: A -k :-" 5
Wwrap . S§ {ype 30y /i :: R Y
2/9.75 — 254.62' ) ;' 200 —FERES
< ;
Sump | 4TD SSipe 30y |iighd ik e
T i R TR
254. 62"~ 25(.5° [ ; g :

| 221"~ 200" Sc[#y Saucﬁ/

GRAVE L

TD= 2¢0.0'

Wl = 29.80" bas

(3- 5-00)

BHI-EE-189 (12/97)
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Page _| of 9
BOREHOLE LOG T
Well ID: CBHL} iWeIIName: 299- WY ~I5 Location: 25w, E. aF 24)-TX Tank ul
Project: CYy 2000 RCRA Drillina Reference Measuring Point:  Crownef  Siorfors
Sample - Sample Description Comments:
B0 | e | o | Uy | cupteme oy oo onrter, S8 st | o o
. overy Size, Reaction to HCI Samplmg Taol, Sampler
! Size, Water Level
o — — o' — 2f Silly SAND /'m S);TS?D Cable tool 5 11% op
—| Cable NA _Sand, 25% Sclt. Sand 207% cse-med CS casi
| Tl 307 ‘Fh 50% v.fn. 10YRG/2 (/%- ‘Hl.:iry barys /
- ! cﬁry; Moap Scr%; SA- 4, predon gfe [Feld, _ A
- ] ho_rxn HCJ 8, ¥%<4& Zxkackqmﬁ;L
5 —{Ga | il 2 =19 - Grvelly Silly SAND (amS) 5" Grab sample
- ’ .':'___ZQ_JZJ{_LL,_QQZx Scmcﬂ 207 Sc/2 For archiye.
- 71| Stwier to above  witd ng-— cse pehs 8,7 < ax bac kgtuncy
- sl moist 5 weeell  pxn HC, 8" AT AX bevk.
10— %(x::o ’ME Jo Feed: Grovel cafent decrease lol'-d—,-é—t-‘iwa—u{p;_
- : fo_lo-15% A=lko
N T3 dpm / Waste Clatacterizadim  scmplac’ 3) Y= 10,00 Lpm
—| 88 = 800 lpm 5 vod avalysis -~ BOYVYS Enct_8/1%/00
'ﬁ’(cfmgm o b : 10" red qualysis = BoYVYYe Rescne 8/22/00
(<5 )‘w : 5o’ Chemica | ComppsTe = BoY VY7 ‘
ol L 570" pacl screen — BOYVYPo No Archive Somples
(<500 dpn) N leollected in Socf
118" Silt content ~ 30 Conltem ination
“w ] Smifer to above H sl mopst

19— 37

’; S[Hy Sancﬂ\/ GRAVEL [u: 5)

60% 6Grave(, 25-830% Saacf, D-(S3

2/ ‘, J’ow«; 3racﬂc 1L°
hon- rad weork areol

selt Cu/r‘:’ng: not cr'rcu./q#:‘n? we/f-

13" op casing set

guels grove[ sizes

ap'f;fcu[f 7‘0

at 20.7°

25 —| “dvehird Soucl 20% v.cse, 407 cse , 40X med- i 22.5" begsn air roted
- oyr /i (k. anv) moirt fron ingected) aﬂrd[ﬂyg_;_?ﬂiﬂﬁ_
- : 7o, wofer For céLs‘/‘ Cou/-rc/‘ Puor/y sort, Casing
- ?g‘o'a. Qt::éﬂm, 6952(& 92‘(3/ + _s‘qmﬂ 25,: Gra b Sa»m,o[c
— el For_archive
Reported By: [, D. Walke r Reviewed By: ﬁd//g@é@
T~ e Geclto/

Signature: 7= M

IDate: 3/2 3/ | Signature:

e

lDate: (7/5/[/00

BHI-EE-183 (12/97)
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Page Z of 9

BOREHOLE LOG

Date:g-23-00

WelllD: C3/)y lWeIl Name: 2g9_ \WfYy-/& Location: 355, £ of 241- TX Tank F.,,,,/zoa W
Project:  C VY 2000 RCR Drillina Reference Measuring Point: G ol S, pFace
Sample Sample Description Comments:
B | T | s | e i W ot | et Mo O
Size, Reaction to HCI Size.gWatel: Lever
30— G;.?, e ; ; Ale Roto by N ?%00D
-| Air S 19 375 Silby Sancly GRAVEL (w56) €S casing . TH'dri
R°‘.°ry =3 Simibar to lq”a:cn‘,.l;‘cu & cong BH-I I
- ENRTI Previpus pace Emf-—8-23~00 uw
- %% - 30’ ek sample
35— Gﬂa}w €>O- Por archiye
- B Pé" : End R-23-00
- 07 37— 68" ¢ SAND (S): L grayes | Begiy #2u-oo
- ' | (O % Saond 20% v.cse, 500 cse, 35" Grab- archiy
. 20% wmel, (070 Tn-y, fa, Fr s/t 375 40" Casing T
e 25%" 75 YR 4/2 (broun) SZ woist | o dler sa
- | ) A . ‘ui hatura/| “like a dofe”
- i hy) mod-well sorfed; SA-A 602 |4o': Gral- erchiuc
- #; , Feldls / 40% Qura/f auf Gw‘ﬁer [cHx
— ¥ i frags jmax qrave| Size A 2om .
ys —GA':C(":.W_ Het rxn  weak 4o nome. 45" Grab ~archiye
- Drecl/ rate ~ 5°/5 mp,
- 50" Greh Sou'f/e
50 — {524, 50" Sand predom. y. cse for _archive
- LEL oym £ dotect
- 55" 6rab sowple
- for archive
55— G%c;ih
Reported By: /. D. W /ker Reviewed By: DM&@-
Title: Geoloarst Title: éeq[ﬁfg’f P

Signature: %9%% 'Dale: 5’/2‘[/00 Signature: M&W

|Date:/?/5,( o0

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

Page 3_of 9

Date: 3/2 y /oo

Well ID: C 3/1y |WeIIName: 299-wlY-15 Location: 35, E. of 24)-TX Tank Fer /2wu,
Project: C }/ 2000 RCRA D,.,'//,"'l a Reference Measuring Point:  Growud Seeface
Sample ’ Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | ,DéPth of Casing, Driling
(Ft) T&/pe Blows Log | moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
o. |Recovery Size. Reaction fo HC Sampling Tool, Sampler
ze, Size, Water Level
Grab - 4 f. L / ) . Shplt
0— Lo e 37— &8 : SADI SAND(S Air Rofary, 8%
- ." As Lescrrbel g[au: oD CS casing
_/4:"' : 7
_ RO+&'Y 60’; EM‘ St«.n-,nfe
_6 ; for _archiye
65_ ;?t‘fh?
- Lo’ St content slow increase 165" 6Grab- archive
KRt ! 7 . . / ) P
- e 68— 7Y - Sl/)Ly SAND (mS 70" Grab - arch
70 —|“2t 0 il 75-80% Sand, 20:-25% S/t
- ST Sand 20% v.cfe- med, 40% Fn, 4n% v.bs;
- N AeYRG/2 ('Dcz/: éroum)l aprl/' s/ mo,'n‘;
- mod)-well sorfed SA~A; 75% ofe/Rl,
- N 25%, LaSq/f/o'/'Aer ; Sﬂgug ran HC/.
—[Grat- s 75" Gra b~ archs
75 Arch: - / y [ ) rehlve
- 74— 88 SAND (5
- o 90-95° Sa.ucﬂ’. S5-(02 Silt.
- " 30% v.cse-cse, Y0 % med, 307 Fn -
- Y. fn Smclear Yo above go': Gral- e
Grab~-
B0 — | _Archiye| w,fh lower sift  com f‘cu‘[:i
- weakK rxn HeJ
- 5" Grad- ah:[:'
i~
BE | drchive
- T :‘
<|-¢,. Tt
~ 7 |
Reported By: L. D Walker Reviewed By: /X ]J{/Qeégj
Title: Geoloqrst Tite: (Geolp9/STt,
Signature: //@ M IDate: 9/2!-{/00 Signature: W IDale: ?/9[ (sJe)
L4 V4 4

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

A.19

Page 4 of 9
BOREHOLE LOG Date: g-2¢-00
Well ID: C3/y |We|l Name: 299..,14-(& Location: 35, E, of 24/-TX_Tauk fa f-ZIJDMf
Project: CV 2000 RCRA D“-/[l'"a Reference Measuring Point: Gm“”cp Sun’;‘f,c,e
Sample 7 Sample Description Comments:
| e e Ry i iy s | W et i
Size, Reaction to HCI Size, Watel: Level
90 —Cab, £8"— jo3’ Silty SAMD /" 5) A rotary ; $ %"
- g £079, Sgﬂill 40 % Silt"} Sandd ;5 {r OD_ (S casing
- '_':-: med 0% v.fu; IOYR&/3
- iy (!Pa,c Lrown\:‘ s/ lu-u[j)l'> 49" imod~ Loe lf 0': Grab sample
"t . Sorted ; SA ; predim of2/felds | Sireng For archive
95 — | Archiye ol = veolent HC[ wxn, Calcarens - low |93 refe sfo
- “- asilcd s¢ ééeﬂ (acreaje s
- - b 52 nim,
- *' Sancd cemfent S/r:w/\/ [hCrea fe 95': Graf - arehiye
T fo 75-800 sand
100 — | Awchire
- 1007 Graf - apchiye
- 103"~ 118" : Slightly Silly Greve/ly SAND
- /(h) SS) 207 Grqve/ 95%?’5:.“0 Jos": Grak- archiye
log— /'iap:l‘:ye 10-15% s:it. Gravel ,prtcﬁum mfo@pzﬂ;
- caliche coatinas , Sand) 1070 ¢se-med,
- 0% Fn, 509, v. Fn ; color as above
- pootly Sorfrc(/ Sand 80-90 % q/l/}'eéﬁ (1o’ Graf- arch/ye
- jo- 2.07; buSu/f/#cr‘ S)lrﬂnq rxn MHC/
lio ___G;:‘;‘;" O 103 caliche Fr&7mcn ts
- R ug'-‘ gg[p;ég {mgu«,m{:
_ = 1s': Grak-arch e
g5 — s?rfk.:u
Reported By: L. D. Walker Reviewed By: MWeeke 1Y
Title: Geologist Title: GegloosT
Signature: %9 M !Date: §-2Y-wo|Signature: ’ |Date: 9/ oo
75



BOREHOLE LOG

Page 5 of 1

Date: 8-2¢4-0v0

Well ID: cC 3y |WeIIName: 299~ WIY~15 Location: 25m E, of 2¢[- TX Tk farm/2cow)
|Project: CY 2000 RCRA Drillina Reference Measuring Point: (5 roundd Surface
Sample ’ Sample Description Comments:
sy e | Blows e ostte Gortens Soring. Anguiaty, Mineralogy, M Paric M}Z’E%: '{g?'sé?ggf: 5’::511'?9
Size, Reaction to HCI Size, Watel: Level
126 —Cotie ng'—123": Sligh#ly Silly SAND |Aie votary; §%”
~lace (tmS)  85-90% Sancl, j0~)5%, Silt OD CS casiug
=| Rotary 1 Sand 4p% med, H0% Fn, 202 v.Fn. _
-V | 10YR6/3 (pale brown) , ey ; mod-well  |130" Grab sample
- Sorted ; SR-SA h 90 e 71"2/&(&:.10741 Re archive
125—6;1‘-:&" o*“«er; S\er_g ren HC L.
- 125": Graf-avchive
- NE1 123> 42" Silly Semdy GRAVEL
- [_CL'-S !S) 50% Qrgvell 35 % Sand,
g — i 15% sclt. Gravel Y v.cse peh, 2540130 Grab-archive
|30 Arbive )Rmol €se pe«L. 507 med , 25% Fn-v.¥u.
- 3534 Sand) 20% v.cse~cse, ¥0% med), 407 fa-
- 222 v En 10YR6/3 (pule brown), dby; poorly
- OQ Sorfed; Gravel R~SA. Sanc] SR-SA:|135": Grab- archiye
Tl 503:?0% Gravel H0% basalt, £0% ;{fZ(?"e.grau't(l'U
135 —|Archiye ! "f May size '_G/"(:”l‘hcj ndicgfes oce.
- Q?" Cobble; wealk4o sfrumg rxu Bl
- o
- R 511t conteut dlecreasing fo = et - archi
Oy l ohten ecreaSing J¢o: Gra} - archiye
l‘{o"“é'z:;rve O belows 0%
-~ 142" 143': Sand lens
= ?fz vich, prccpm meld Size
- e 3% 195" Graf-archiy
145 —C e ) 143~ 15 Sandy GRAVEL [s6&)
- ‘&?"c‘sg] described om  next pege.
- e
_ % =¢5Q,¢'
- s
Reported By: L.D. WalKer Reviewed By: ﬁd é&é&ée S
Title: Geoloarst Tite:  GeolpsrsT
Signature: ﬁM lDate: & -2 t-00|Signature: M IDate: %’6/00
4 4

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

Page_‘;ofi'

Date: §-24-00

Location: 25 £ of 24/-TX Teuk farn /200w

wellD: € 3//y [well Name: 299 w 4=/ 5
Project CV Jdooo RCRA Dri“:’ng Reference Measuring Point:  (Srorncd Surface
Sample Sample Description Comments:
B | e | e | U0 Gprene ooz vt e eicton 25 b el o
Size, Reaction to HC SEGIQW;:; Lol er
ISO_G-E,‘LW A Ko'l'qr/v; g%'op
- Ccs casiug
- 150"t grab sample
- St 0% for _archive
- 1522 cleill refe
|56 — am.ive Slows
- Scff comtent &creasf‘ujz 155" 3m£- archiye
- [y3'— 175’
1b0—] Amtic Sandy GRAVEL (sG); 15% 160" Grab-archive
- e 20 Sand , 57 S/t
- ¥ Dril/:'ug judbicates v cobbles 3
- 30% v.cse peh 30% cse peh, Y0% fhjecting water for
- medd=v. Fu_pek; Sead (07 v.cCse 2070 dust control
155—6&‘;}“ cse, 507 med, 207 Fo-v. fn 1657 Graf- Archiy
- love 5/2 (sryish Lrown)'.cpry; ch'or['V
- Sorted; bravel R-SA; Lrevel 0%
- () u{;l,‘c, ?7’:2_/;:' querl.'
—ém‘- Send) 40% basaff, EON ?fz/o/'/ef (70" Greb- 2 rchy
|70 —|_Acchiy tr micg yho rXn HCi.
- Slight color change . fncrease scenclcodeet| 175 Grab- archive.
175—| Teove 175" 221"" Sandy GRAVEL (s &)
- 7 50%-60% Gravel ; 40-502% Sand
- ‘0:83, Grave | 20%.. V.cse peb, 3% Cse, 30%
- Z@(l?g mcﬂl 200 fn-v. fa_peb. Sand 20% v.cre -
= US| cse, 50 Yo medl, 308 fu-v. £y (see next pace)

ReportedBy: [.D. WalKer

Reviewed By: p a “é@égf

Title:

Geoloag st

Tite: (50 fg T

o

Signature:

A

Signature:

IDate: 8-24-c0

Zbefes

| Date: /7// L,/L/ao

BHI-EE-183 (12/97)
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Page ] of _q
BOREHOLE LOG Date: 9_2y-p0
Wellld: £ 3(1Y |well Name: 296/ /4=y 5 |Location: 25, f of 24)-Ty Tauic e /20005
Projectt CY 2000 RCR Derilltua Reference Measuring Point:  (Fppr, ned Ster Feeca
Sample 7 Sample Description Comments:
B | | sows | T | o N, iy S it Sk st S|t o 1 e
No. | Recovery " Size, Reaction to HCI ' Sa'g;'g‘gvc';‘;'r f:‘:';f'e'
130 —[ S Sandy GRAVEL (s6)- contirued | Ait Rofary; 8%
| 1o YR 5/3 (‘rowa) oﬂry 5 Pcol-{v sorbed: b (S (.Q.\'t'hg
- Gravel SR-SA, sand SA Gravel 40-704190": Grab sample
. ‘72‘2//9 qmm;[r't offen: 30-Y03 ‘u:a/{ Por archive
- Sc«mﬂ 80 %0 qfz, 2070 bagull /o?“cr :
[85— 6”,‘25,7” po txn Hcl (25" Grab- amlt'wi
- 188 sl jncrease n saud contes? (90" Grab- archive
m—Gztf;}" 153> (92"  sand) cowtenl 50~40%,
- ofherwise as above.
- 195" Grab- avclive
- Grab-
175_ rehive
- drill rate:
- 5 '/ O wmin
- 200’ : Grab-aecliye
200— Gmmp Sanop\, GRAVEL (SGS - sémelar
- +o  abpve 60% Gravel 40%
- Send . te st Gravel PrCcptlm
- cse~med peb, Sand predom e,
- IDYR(Q/S /palc brvwn\ (;Qru .Doup{y 205/i Greb - archise
205 —| ek Sorfed | grave| SR-SA sandd SR-SA
- Seand_predom, gle/Eeld | wo rxe HCI
Reported By: £, D. WWa [ Ker Reviewed By: ﬁé%@éﬁs
Title: Geolegist Tite: Geofoq st .,
Signature: /?;04 Z 2 IDate: &-2Y-po |Signature: lDate: ?/Sf/OO
/

BHI-EE-183 (12/97)

A.22



BOREHOLE LOG

Page _8_ of i

Date: §-5¢-00

Location: 25w £ of 24/-TA Teulk Fam /200w

o

Well ID: C3/y |Wel| Name: 29q9- W/ /4~/5
Project C Y 2000 RCRA Drillina Reference Measuring Point:  Growne/ Surfoce
Sample 7 Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) Type Blows Log | moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size, Reaction to HC Sampling Tool, Sampler
& Size, Water Level
210 —[Sp2k- At Rotary; 8% op
- Sendy GRAVEL (G) CS cacrng
- Kot S simifar {o QEB\@E
- Sy 50 % Gravel, 50% Sand), fe siff  [210" Grub Sample
- [orae - —wecd _pelk F hy
He S Gravel R-SR  cse-wedd pek. or archive,
T ?
215 — mt\r«-_ :?5:3 M.‘nem.l‘ogy as  above End 8/2y /00
- I Beain ¥/25/c0
- 7 215" Grab-archeye |
— 220" Grak- erchiy
Gmb-
220 Archre .
’ 224,59 N
- 222.2'—> 22,
[
- 22| —» 260" ¢ S{Hy Sqmﬂy GRAVEL Split fube ¥/ for
—|sT*I| %07% /M S Gs) 55% G_Evcl . 30% Scend, 15%| Sieve ang l¥é¢‘£
. rec. > i !
S.;f,:fys‘.r/m* Selt. Graye| |07 coblle 30% vese
25— wf“"_v Charact, pc57 20% cse, a9 med— V. Fn, Sand | 228" Grab- gechive
- 20% vcse-cse 3070 med, 30% Fn 20%
- ) v. $i 5 10YRY/3 Crown), wet | peorly
- ) .8 7] SQ:ic£; Gravel R-SA, sand S'A'l 3rave[ 30~
- TN N 4o LGLa("‘, bo-70% :q,m...'l.‘cl t(?]tz;‘{f’ plher | 230" Gmé-qrc/,‘v
ot O s sine 1o cm s ne rna b
- CfQQS‘ te vettrw/olive color clay
- OI@ 230’ sand) _content s/ Berease, sclt s/
- 83‘;@: therease. 235" Graf-grchiv
- 5@( end 8—5—5—00
% s =
235 Archy 70
ot o 72
—| characl. "-‘d’b 236'-’13813 \Ma,r{e_cél c
—[sT#2| 1007, 2. spled fle.
o X!
—|sieve cec. &é 137.5% 200" Hive %
ReportedBy: £,D. Wa /Ker Reviewed By: /X7 %aées
Tile:  Geolog/st g .

Signature: 2% 2ot 25,

|Date: g§-28-00

Title: éeo/ sT
Signature: ‘%JM&

BHI-EE-183 (12/97)
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IDate: 7/9&/00
77



Page j_ of i
BOREHOLE LOG Date: ®-28-00
wellID: € 3]}l [well Name: 299- W/4-15 Location: 25w E. of 291-TY Tauk Fam [200h]
Project ¢y 2000 RCRA D Hcua Reference Measuring Point. (Sppeend  Surfar
Sample 7 Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
() Type Blows Log | Moisture Content, Sorting, Angul Mineralogy, Max Particl Method, Method of Driving
No. |Recovery g, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler
Size, Reaction to HC! Size, Water Level
ST 42 7,
240 —lGrab = QPT Air Rgﬁpys 85" op
-] Air Se Hv Sampv GRAVEL ("'56—3 cs casing
- Rofqry OoQ—‘ as cPe.fcn M 4‘0!{9 24p’: G-rg_ﬁ_.tg_mplL
- 3% for archive
B
U5 — | Aok e e 245" Grab- archiy
_ R @)
- - w.L.2 220.25 " bys
. > S 24g-25p0’: SHt ~20% '2513/" Gral - archive
255_6“ : = %f* b wnfer procdictin |
- XX 221> 240" &Ax_&@w
- Tl Silly Sendly GRAVE]L (ms6)
~[ST *3 9090 [ e G s Sclt. 2525 >254.5"
- S'“‘m rec. X % _ﬂumel i+ sm. co". 207% y.cse peL’ Slt fube SQAFZL
25'5"—6“;!";.' il 307, cse-med ne‘ 30% fu ,;EL 2075 ‘er Sfeye & ¥
- G Juid . Fa. Saud) 20% y. cse-cie ‘1070 medd, 4.-9,K af “'JL&MLC‘(:
- B0 son i, 10% wn (0YR /3 bow) et
3| /
- bO'O r-lv sorfecd ; Grave! R~SR, send SA,|255* Grab- apchs
—C: s Graue[ 30?‘) ‘k‘n/}( ?0713 97‘! {(/thlét/
rabz :
260 —| -4k 0 ther . o- [t 35‘—907,, 260’ Grab-aschive
- gfz[ Er./é' tr mra tr il S)lm'mi;?"
’
- Max s;ze §-[0em mo rxn HCl. ID= 2600 igs
- 25&’1 Sand (ncrease o ~Yo2
- 258"+ 260"t Water anﬂuc#:’bn thereese
25—
Reported By: L.D We lker Reviewed By: _Dc We@,ég‘
Tile:  Geolooist Tite: _ Gec/ppcst
Signature: A2 M IDate: 8-28-00 |Signature: MM |Date: ?/56 00
71

BHI-EE-183 (12/97)

A.24



. kit 1T 250
WELL CONSTRUCTION SUMMARY REPORT Finish Date:  {/ g-ooo
Page _1_of _I_
Specification No.: 20 ppes |Rev. Now O Well Name: 299~y - [ |TemB. WellNo.: €3 /20

EcNs: A/A

Approximate Location: 30pum east of 2Y41-TY Fark f2rm

Proectt CY 2000 RCRA_ Drillina

Other Companies:  BMHIL, CHT

Driling Company:  Recomant Semec  Zud.

Geologist{s): £.D, /Ko C. 5. wrfg ht

Diiller K, Cowcn D.C. Weeltes
'SizeIGradeILbs. Per Ft. Interval Shoe O.DJLD. |[Auger Dlameler From to
F3 o /q e o’ - 205l 1"/ q 33 |Cable Tool: Diameter From to
/ Carboy Stec /) - AirRotary: " §3¢” |4 |Diameter From _O' o 265’
) - A.R. wiSonic: Diameter From lo
- Diameter From to
- ) Diameter From o
*Indicate Welded (W} - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
- Drilling Fluid: Ak
Total Drilled Depth: 2 ¢ & ’ |Hole Dia @ TD: TR 5"’! Total Amt. Of Water Added During Drilling:
Well Straightness Test Results; M“} / //7_ /oa Static Water Level 222 .55|0ale: 1y~ 8- 00
: : GEOPHYSICI\L LOGGING * '
Sondes (type) Interval Date Sondes (type)
Sperfra| Gawmaq | 0°- 265 1l-]-00
Neeetray M{_‘,L_i'—ﬁ_' li~t-c0 —_—

SizeWt/Material Depth Thread g::; Type pomea el | Volume "gf;:
ngn Yl 5 S5304L) M"&L" F4Ro | w~A S-//l'ég jqnop 200.4°- 2650 153 baofio-25
7 7
Screen: 4 ss3pye  |222.94"- 25798 Fygo | aozo” Benfomife Pelledts | 2045°- 2004’ |8 buct] Yoo
’ ’
| Casing = 4" Sch.5 SS304t)| t20 -222.9¢] rygo | NA | Brapufar Beafoide |-L:3" -204.57])59
Portlayc) Cemest 8 bags| 1vA
: OTHER'AC - P
Aquifer Test: [Date Well Abandoned ]Yes: I No: | Date:
Description: Description:

Date:

Protective Casing Eievation:

Washlngton Stale Plane Coordinates

Brass Cap Elevation:

so-u; ta. lo-20 senc = ©.59 5

50- (45 Lo.a grany {er
Reported By: [.D. WalKer Reported By: DCK{zé&éeS‘ .
Title: Geolog 5 f Date: (- ¥-0p)|Title: @/%fs—f‘, P [Date: ,M?/O /
Signature:  FZXD " Lot 22, Signature: M

BHI-EE-181 (12/97)

7
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Page | of_ 2

WELL SUMMARY SHEET Date: //-8-0p
Well 1D: C3lR0 Well Name: 299 - WY -/}
Location: 300w, east of 2UI-TY Tank Farm /200W Projectt CY 2000 RCRA DPi”l'h?
Prepared By: LD Walker Date: J/- 8-pp |Reviewed By: _@CQ/EE/éeS |Date: /2/9_7/00
Signature: MM Signature: ﬂ/{‘f’ y T
CONSTRUCTION DATA Deoth GEOLOGIC/HYDROLOGIC DATA
epth in -
Description Diagram Feet Grf:;'c Lithologic Description
(~in. cleg peo )Lcc'll'\/t : c___ ﬂ’ o —pEREr , ; _
SS CQSt'hc; 527‘ 1!0 ! <x< r 4 . 0 o —» /.5 s Sq«ncpy GRA VEL
above the Y-iy Co.Sz'tu; ’j’ ;’f - g |.5'> g’ Slish-ﬂ\ll Sa‘”\/
Ir 3 f;:/ - SAND
4 ¥ - !
Y-pn ID sched. 5, sszoqd i§5H 1144 - d 8'—> 13.5. SAND
We/l casing 71 ::'; 25 — A 13.5'> 34’ Siiy Sandy
£ v 7
*2.0'—» 222.94’ SUHY - GRAVEL
NI -
Pordland cement jrraqz‘-' :-' %, -] 3¢’ gq’: SAND
O'_’ ”. 3 ’ ‘:/ ;I )
s, 4
’: A ’/; 50 —
Grancfor bentonide: 41 i -
‘ ) (' 4 Al
”.3 — 20"/.5 AL ’// -
7L i A
y 3 / £/ —_
A
¢ Y -
it srii| 75
. 14 &
Tempora ry Casing 4, iy -
0% /9% sed af 205" |iWINTTLY, -
772/ // ] ':.
A/ ‘,/ 3 : ’ ’
he 14 =i 89 =99 ¢ Sandfly; SILT
" A ’/"/ --‘-.-'Z‘N: 4
e 2 |00} i ]
ir ';’ ~t= bt 99— 13! Silty Sqway
ir y ¥ e GRAVE! w/ caliche
/,’ y i >
Ai PAS -]
e 4% ] ) .
b 3% - 13— 124": Silty SAND
tARRA HEE , ;
All fepths 1w Feet below -’: 4 - 124 — [7G * Sefly Sancglv
T 7 " ¢ 4
ground _surface ARV’ - GRAVEL
J 4 ] .
Al -{-cmrp, ca..sl'he removed] 44 "”/ —C
from Hhe 3roun£. 4 7 i/ —keX

BHI-EE-189 (12/97)
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WELL SUMMARY SHEET

Page 2 of _R

Date: J/- - GO

Well ID: C3120

Well Name:

299- WiY-ip

Location: 300w _cast of 24/-TY fonk farm /.ZOOW

Project:

CY 2c00

RCRA Dl‘l’”l'jg_ct

is 262.06" (2.0'> 24ees)

Surface

oy

Al fepthe in feef ée/mz;m( :

Al 4cnvp. casing remoyed |

From _the jrouJMQ

p)
PreparedBy: /., D () [kep lDate: [1- 8- 0O |Reviewed By: D {ffeetas |Date: /2/22/60
N L4 4
Signature: %% Signature: Z
CONSTRUCTION DATA Deoth i GEOLOGIC/HYDROLOGIC DATA
epth in -
Description Diagram Feet Graphic Lithologic Description
i A7 7 ST
Bch'l-cmﬁlt pe ”c"l's'. /7" :” ,:(, 150 —I5&0x
204,5 2)0.4* Aty & :
54 ‘Fr .
5’— ’P’w/ _
r A
Silica Sancl, (0-20 mesh ) ’,«:; —|
7 J ’,
204"~ 245.0' yii
’,’ ,
"” v c 179 /= 134 ¢ va:l[\,, SAND
Wel| screen i "f: ;
Y-in. ID , 0020 -n S/o# ,"/ ;’z,’l ]
v i LEp A f l
cant, wire-trap SI30YL |if4h 45 ~EREEECY |89 > 265 Sancoy GRAVEL
' ] % Als o
22294 = 257. 88 1 ;;; 200 — e
&4 ad — :_, <
o R I
N l'=‘.b I
Sump o j ;
Y- Ip ss304L é
7 f
257.83'— 260. 04’ Witz 222 55" fo5
< (-8 -0o)
Tota| 4-in ID SS maferia/

TD= 2¢5.06'

BHI-EE-189 (12/97)
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BOREHOLE LOG

Page | of 9

BHI-EE-183 (12/97)

A.28

Date: |0-2&-60
Well 1D: C 320 |We|l Name: 2g9- \a//4-/6 Location: 300y, tast of 2H-TY tenk ;:q‘_“/wa
Projectt CVY 2000  RCRA Drill l'hq Reference Measuring Point:  Grocepof .Sur‘ra e
Sample 7 Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. | Recovery Size, Reaction to HCI Sampling Tool, Sampler
' ) Size, Water Level
o D O'> 1.5": Sencdy GRAVEL (s6) Air rotapy | 8%
- ! _E 60% Gravel, 40 % Sand, }+ silt Dpiyy frocone  bet, /O%.
- : : 4 cri r oD (S casina
=4
— {  basalt. .
- 115"~ 8" Slightly Silty SAND(5)S) 5" rah sample
g —G':‘:c'mm_ 1 85%-99% San 10-15% Silt. Sand For archive
- 10% MCJ, Yo% Fn, 56% v. fn. IOYFS/S /Lrb)
- S mef mod - e SA-S
- ofe ffld | Streay bxa to HCI,
- 10" Grab- archive
o —G':;-“ 8’_‘7 13.5"‘ SAND [5)’\ 257 Sc(hcﬂ,.
- 5% Silt, Sand) 107 v.cse-cse, 30% med| £,¥ al bag kgteud
- Y07 th, 20% V. fu, Cltherwise similar Jeve [s (385 com)
- fo _above, S-I-rcncf Fxn HCL
- ’51-' Grab- crhiye
Vs
15 —| i J3.5'—> 34" : Sty Send, GRAVEL
/
- 60-70% Grayel, 15-25% Sand, 15% sclk, |17 : Dw‘”ﬂng jacficede
- Gravel dr boulder/ cobble, 30% vcse boulcer
- peb, H0% cse peh, 30% med~Fn; Sau
- 309, V.Cse- cse | 307, med, 40% Fu=-
20— %‘:{L‘;r \. rh'.' wmoist From weter 1‘k5!¢"f:’ 20 Graf - gch;'yg
- for dust control, } Sorded;
- R~SR, Sanef SA{ selt,
- Yo7 Smha‘iic,. qa‘z.’#e. a-Hner.,' may Size
- over 20 cm , weak ~ho pxn HCI. 25" Gm£~arc‘;z
b~ 7
25 —|_Archj
ReportedBy: L. D. Wi /Ker Reviewed By: ﬂ?/dzcﬂ)yé’,
Title: Geolog s+ Tile:  (GeoogsE
Signature: % M lDate: {0~ 2 b-00| Signature: %fW |Da1e: /%9
7 7




Page 2 of 9_
BOREHOLE LOG TR
welllD: C3]20 lWeII Name: 2 ¢9- WY~ {{ Location: 30w east of 24/~TY tuuk Form
Profect  CY 2000 RCRA Drilliug Reference Measuring Point ¢y o) i fece
Sample 7 Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soit Classification, Color, Depth of Casing, Dril!ir)g
(Et) Type Blows Log | moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
No. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
! ) Size, Water Level
30—| it (3.5 349’ Silly Sancdly GRAVEL |Air rotary . 10%"
- described  on Frevfcus pagec, oD Cs Ca.s"lng
- 30" Greb Sgwple
- for archiye
Grab ! /
35—/ Archiv 34y — 89 SAND L/S); tr- 52
- : vae(} 5 -100 % Sand, fr si(t. 354 Grab - apchy
- 1 Grave/ - lpreaﬂm cse- med FCL'; Send :
- J 30% v.cse, 40% cse, 20% med, [D% poot _returms
- Fa-v Fn 3 [6YR 5/2 /3'- ‘M), s/ worst,
Yo — Gz‘l\-m Salt-n-pe color , mod) soriecl | SA
- 40-50% fasalt, 50-éo 2 ?ILZ/-F’e/(ﬂ 40': Grab -archive
- May size » 3 em N i:é'rxu Mcl.
L
_ 43'- 44’ 5-10% gravel , Hhen back
/
Y5 — Grab- fo  occasional 9rg!{c[, 45" Grab-~ crchve
50_ GTrcbi\/w 50’: GNS' Qr—c‘l'
55— GA’:ﬁw_ 55 : Graf -archive
— .:lE.‘a,‘- te]
Reported By: [, D, LiJa [ Ke - Reviewed By: (/A durofe
Tile:  Geoloa 54 Tite:  (aw B
Signature: Mz@ Date: jo-26-60 IDa’(e: /%/ﬂ

BHI-EE-183 (12/97)

Signature: A&}/
4

A.29



BOREHOLE LOG

Page 3 of 7

Date: )0-2¢-00

WelllD: C 3120 [Well Name: 299- WiYy-|§& Localion: 300, eqcd of 24/- TY fank Farm
Project: CY 2coo RCRA Drillina Reference Measuring Point: Gy, f Surfice
i
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) T&' pe RBIOWS Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle MsethocII: Mgrtho? of Driving
o. ecovery Size, Reaction to HCI ampling Tool, Sampler
Size, Water Level
7 7
Lo —|Grab- 34— &9 Air ro{‘g:yl: o %"
- SAND /5) s fr grc.vcl 5 1007 oD _cs casing
- send), +r silt, 200 v.cse-cse 507
- mek, 30% fu-v.fn; IOYR 5/3 (‘rvwn) o' b Semple
- [ wmoisi Y wod. Sorfed ; SA | 30-Y02 Por _archive
65_31"‘;& ,‘ ba;g {'E' 50‘70 s ?ft. Fel:p . m“el- :max
- : Jrave [ Aom ;3 weal ryn HCI 65"t Grab- archiye
Jo — S Slight incpease Vu grave | of 7o " |70" Grab = archive
- fo  cbout 2-3 7o
- 75" GNL'QI'C‘”'VP
Grab-
75 — | _Axchivd
- Peill_rete: 5 f/2uy
- 3’0(" Grab- ‘W‘c‘('w
__[embs
8o Acchivd
- _&u&_&g_&m wecl, Le micy %5 Grab- archive
Greb- ¥
85— Awhiyd :
= e
- == 89’ sharp cm-}-a,c'l‘
- —
Reported By: L.D. Walke Reviewed By: \/W/ mmﬁfa
Tile: - Geofog,'st Title: 6”{%/ £
Signature: %M lDate: {0 ~ 2.6~-0¢ Signature: % M lDate: %{9
7 7
BHI-EE-183 (12/97)

A.30



Page 4_of 9
BOREHOLE LOG CERTSrT
WelllD: C 3/20 |We|l Name: 299- wiYy- | b Location: 3com east ofF TY fank an/lww
Project: cCY 2000 RCRA Dl‘i”ihc’a Reference Measuring Point: G-r,“hcg 5“,.{.;“_.
Sample Sample Description Comments:
Depth Graphic L a N . e Depth of Casing, Drilling
G0 | Ty | B |G Sf’"é‘tet%fg‘g‘;"g Vinaroy, Mo Pl i e
ize, Water Level
90 —[Bg=1 -:—;:EC_E 99— 99/ Sandy SILT /S /"I\) Ar_rotary; lO %"
- i_‘_:_—i 307 Sand , 707 Silt.  Saud i 20%h,) 00 CS cesing
- :—:—E 807 v.fn, IOYRS/'-I (/t. yel. lrow»\ s) ’
- i:E.:—_ moj well sorte e 1‘: 90': Grab Sewple
- :"T‘-‘i Max size < [wn_; Ca/carcou:- strong rin By archiye
Grab- - - i
Q5 — | Arck; ~lTL Ml :
- '_T_.-‘-.: 95 : Grab-archiye
- o]
- B 7 -
- =X 92— 13" :Silty Sendy GRAVEL |leo " Grak- srchte
loo— GS‘;:{,‘H % s 6), Gleke costing on gravel,
- —o_ & ca /) emLS -2 cm Lroken 101’ conter inf
- Ly drill_bit, Below 1o’ calrche Frags o Lt a.x‘h'aa:/
- < rare, 30-407, Gmue_l H40-50% Sand, st control
- S 0% sk, Grave/ prng,, med - peh,
lo5— Ga'?r‘i.'-y, &5 Sand wmed-fn qeain - 10YR6/3 | pale me.\ Lrifl rede: 5'/11 ey, |
- &% dry, poorly sorded , qrave| S4-sk one/
- ;Oo(é SA; 30% buco/t, 702 ' |b5,5 Greb -archiyp
- °’ 'C;° may grauel s/ze ™2ACm ; yipleat ryp
—GMG- -E ° o HCl. ‘.
1o— Archiv (=~ o - Gfa‘-arclu‘),p
- 1z’ 124" : Silty SAND (wS)
- 107, Sqncﬁ 30% S.I* Sancd ) 70 med),
15 —| Sl 409 Fr , 50% v, I ; | IOYRS‘/?/Ye/ ém} 15" Crap —archiue |
- sl hm‘si; we ([ Jor*‘caél. SA; &% ?z‘z/fe/df
- 20 % baselt fother 3 Sthemg ryn HC/,
Reported By: L.D. Wea (Ker Reviewed By: W&Wﬂ{f
Title: eeolo gist Title: Gentbgst /
Signature: ﬁﬁ% IDate: l6-26-00 [Date: %/ﬂ

BHI-EE-183 (12/97)

Signature: /W/M

A3l



Page 5 of 7
BOREHOLE LOG RTeTRY
welllD: C€3jap |We|l Name: 296¢. Wwly~]b Location: 300m east of TY tuunk Farm / 200w
Project: CY 2000 RCRA  Drillin g Reference Measuring Point: Sypupd) Surfece
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | PePth of Casing, Driling
Ft. Type Blows L p ’ . L o1 | Method, Method of Driving
(Ft) No. | Recovery 09 | Moisture Content, Soglgleg , é\:g;liz::t{a |ls:1||(r:1leralogy, Max Particle Sargpling Tool, Sampler
ize, Water Level
j20—I6mbs . [20": silt comtent jncrease Yo ~Y40Ah, |Atr volary 10%"0p
- BCl pyn  decrease 4o weak. ¢s casing
- 1201 Grah sample
- ] 122" grave] start for Q"CAI;V(
- ; ’ 124" deilling ucllests
125 —| e \24'~/79 "+ Silly Sancdly GRAVEL | cobples
- [‘MS &) 50-602. G—rave_l; 25-352%|125"% 6rab -archive
- SC('\CE'. 15% Silt. Poor yedurns IiEH
- > Only Swall Ct.aH'MaS(. but cprt'“z‘u;
— ( *yq l‘th {ce {as oCe . COLL!CS. Sth le ?o
130— G:‘""‘M ':— qu V.cse, 307 cse- MEJ'. 50% ¥n , 10% v. fn, 130" Grek-archiye
- ‘QO—’ 10YR 5/2 (Qr LH\\ dru : yery poerlu Sor-‘l’éel end |0“26~00(132_j
- o(§0>9‘ Greve] Yo% Ba:alt bot o{'ulc/q renibic,
- XS Sand 10-159, bosalt, §5-70% ot/feld,
~lz - Qaao weak ren Hcl, .
rag- 757 7 -
135 —|Anchie S week rxnde Het 135 Grab - Archive
- PR ‘O
R
- BMOX S,
Dz
6rab: o',o:' 7 . N
| o |Archice] 050 ho ren 1o AN [0 : Eraf - Hychive
Q:?@.’ 'ﬁ/ N
- 000 /’mr*f? r‘ns—ln{é}g
- R Fromd Fple
Koo .
Creb 00
gl eX=4 s -
Jy5 —Archove C?ﬁ re Cops abosl [EE A2 K5 Givd-Archive
- [ 02 due fo drilley 5o/dine water Ths
- o ki hec ot/?"/m:nr/ of -1’49 Fnes snd sond
e
- g '._.; whnke rin 4o FCE
Reported By: L. D. LW a [Ker /0 l MC/(U Reviewed By: /ﬁ/ @/Wé
Tile:  (Ceol og i 4 Title: .

Signature: %M /ﬂk’ W [Date / 0/9—7/00

Signature: ‘% M

BHI-EE-183 (12/97)

A.32

lDate: /s %



BOREHOLE LOG

Page & of 9

[Well Name: Zﬁ.a//% ~-/6

Date: /0/27/00

Project: cy 2000 /QCIZA D’Y/ / I:f("i’

Reference Measuring Point:

Location: 300 g?_glf Wﬁﬂk{\"/ww

Gramd suriece.

welllo: 3120
Sample
Depth
(Ft) Type Blows

No. |Recovery

Graphic
Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle

Sample Description

Commaents:

Group Name, Grain Size Distribution, Soil Classification, Color,

Size, Reaction to HCI

Depth of Casing, Drilling
Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level

/go__ Gﬁbi‘:

S
3

Gray-

Orap.
170—{peshie

a Mos‘ﬁu@ 2rwve/ /564 Crag- 9rchive
Air Rofary, 074"
o) &5 cas
ACHGJ 20 2?3'1.'& )

1 41[/&'114 rin 4o frCE /sS ,él?/’ﬂmé ve
GO Tt Frte cxn 4o thef 160" Grab-rlredive

o %&_ﬁ, Hee 63 Greb-Arekive

SO0 stomg cxn 4 HEP 120" G 4-Arrohive
175 ",G'mé -Archrire

ReportedBy. D (lecfoes

Reviewed By: f/?/éw;é

Title:

Title: olnst .
Signature: %@l&l_—

BHI-EE-183 (12/97)

Laapoait
Signature: W
V4

A.33

[Date: /?/2}7160

» lDate: y%‘




BOREHOLE LOG

Page 7 of ¢

Date: /0/27/00

weliD: 320 lWeIl Name: 29?-W/9L—/é Location: 30,4, @#Wﬁnéﬁfm/éa)bi/
Project: AY' 2000 LPORA Drillimg Reference Measuring Point: (Gryuima/ 6'(//‘7%&&
Sample e Sample Description Comments:
Depth Graphic | o N , Grain Size Distribution, Soil Classification, Color, Depth of Casing, Dril!ir)g
B | V2% | notovry| 28| Mosre Gorten Sorin, gy, ey, o Paii | "2, Werod o g
Size, Water Level
180— 250 - : /79-’/6‘0‘ Gravelly SAND (‘? 5) /Uméé Aar rdﬁsvl. laaﬁ'rob
- 8 f.amélrwn é/ry) mas#v pediom sencl rans, 1y |45 Casing
- k _ﬁq 4-&1“ ésrﬂvﬂ /0?.5?17‘ /01‘320?,91«,/ /50?6;:5—4«4}&
- % whably Som 2bove) - 5 SA S /}tc/[g’z'gc‘f‘ ontachk
-~ Dy 1lommon pica, </09.6¢:. zuc//rork:(m o o el | WP ¥ fowrer)
Y AR S/BY T 205" 1 San dy. CRAVEL (36), |BS " Grb-archive
- 10| 707 - 80% We/ o8 s, oY/~
- 2.8 9714234 byvw 1 (dry), f-?'gpk wes wht fve 4o
- "',':""/Térqo(/co/-rSM/e. 2revel is A4 SR, Yoo
- o7 OB, 60% v%e)ﬁméa@ﬁrﬁé i
1F0—| oot 190 Gub-srchive
95— [dndie /95 Gn b-archive
00— s 200 " Gra hcrchime
“ m[ - 7
15— A 205 Grbarctive

i DO lifeehes

Reviewed By: l/%él/’d 7é

BHI-EE-183 (12/97)

Title: (G€ O/ r Title: A/ﬂ/ﬂ Wfé .
Signature: IDate: /%’/70 Signature: 7@ 3/// M |Date: / %ﬁ/@
b L , ﬂ rd L

A.34



BOREHOLE LOG

Page 8 of q

Date: /0/27/00

welllD: 3|20

|Wel| Name: 299-(J/% /&

L4
Location: 209,., eost-of 7Y 7o

Reference Measuring Point:

mg%émw
Crovnd sutece.

Sample

Depth
(Ft)

Blows
Recovery

Type
No.

Log

Project. LY 2000 BLRA D/"f'///‘rgy

Graphic

Sample Description

Comments:

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

Depth of Casing, Drilling
Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level

2/0—

o "2'_

e rotary, 102 0D

s Cosute

ol GabArckive

End skt bbb 22’

Beqiy tof30/po

215 —|hmtine

- _ 255 Greb- archive
- Note : Very poor refurns

- X into ﬂ’n‘/h’mj while a b
- ( 8 Fm: Ju:f con £ﬂ!l 59"-2 12 add /4’“4’1«15, 220 £ Gm‘ - arch ('ye
ZZO—EZLE;M c&«.#"us,s. LEL, oym <Je/tc'[-
Wofer levels 222.1°

(le ~3o-09

184 > 265 223.2 247" *S/4

[N
rehive

_mgé ;ae.ln; 102 Fa-v. Fa, Sancﬂaa'?:olfcn_

-.‘_Sancﬂ o ?*zl/;c (cﬂl 20 7o La.fal{:/a#u,:

Sendy GRAVEL (sG) &0% 6ot

fube #l_ For steye

30% Sand 107 Stlt Grayel tr semf/

aﬂj_/}[j[f

Co 20 c e 4307

225" Grab- Gre ‘.’uf

W ~cse, 30% wed, 40%Fn, 20% v.fn;

end Jo-30-00

Ae‘n'a lo-31-00

; (OYR B[y (‘IEI- 6"0*) et H ,paor/y Sur*ecﬂ',

rave [ SR-R, sond SA , Grave[ 30-Yo2,

4

alt N L6-707%0 arau"l“c, q*z[-‘c‘ cnqer‘:

230"- Grah - arc l\.’vp

° Collect-_water qmb

‘l’l‘ mitg | Max size >lC?c._»,': weazé-ua

Sample For PNNL

rm fo HC/

"”/C‘ut‘hq s‘\og q.‘[ 232’

235" Grab- archive

Sandy GRAVEL = as above

BHI-EE-183 (12/87)

Reported By: DW@@@ / Lowalker Reviewed éy: (/W/[{M é
Title: (oeo/oc Title: ééz’év/f i} ya
Signature" / /%MI Date {9{7@ Signature:/%M ’ Date: %/@

lo-2|-00

A.35



BOREHOLE LOG

Page 9 of 9

Date: ya-3/-00
WelllD: ¢ 3120 IWeII Name: 294-wiy~|g Location: 300m east of 2Y[-TY fank furi /me
Projectt CY 2000 RCRA D””""‘) Reference Measuring Point: Gm_‘mg Sur}:cce
Sample Sample Description Comments:
Depth Graphic - I . T Depth of Casing, Drilling
0 Type R Log ﬁ:‘?::i,!2*‘82,‘?;5;5'2%1%‘?55}3%5%i:ﬁ;ﬁ'siz;“?&ii%?ﬂé’.: M:é“,ﬁ;;n“gi‘?;ﬁ g
' Size, Water Level
2o —[Crab- Atr_rotary, 10" op
- CS casing
- iﬁ* ot 184'—> 25" 290" ¢ Grab _sample |
lex | Sandy GRAVEL (sG) Ror_archiye
~[Fieve 5% 6m y ok Silt. 2900 > 24y’ : Spled
24'5-——6:“!‘{ . . B; ﬁ-‘m Splid dule #2) |0% sum whble, 302 fbe ¥2 Lo steve
- c:ﬁ%aé'g Y.¢se~Cse pe la' 40%p med geb, ZOM_ s'naq;.ﬂ‘é- : .
- N Sand 5% y.cse-cse 307 med, 407 Fu, water samyfe Fray
- A ?:% 25% P’ v. fn ; 10YRS/Y [,ul. melwe*; cyclme For Puni
- ?)ﬁi ° : - and) SB- | w/shoe af 2927
250—762";[‘” bd;se"‘z SA ; Gravel 25% basalt, SO% gizife, 26% | 245" Graf -archiye
- ST . o '._ ‘ti'c /o San g5 2 Fel ;
—|#3 loeZ 3 1570 ‘a&&[o“crj May size %(Ocm , |28’ Graf- arch'ye
—.:_3;7:;.3 Fec. \no) rxn  HCI. €ud 1o-3l-¢0
- <:}P‘ ~2ug’s jncrease & seud cendent , fucreare| beatn U-1-00
255— 6“’::‘;‘[!_ &S ‘.':: 'h We ety ._._25 D"' ’ :5 '
- Qﬁ 2505 6ot Gravel, #07 Smup'. trsi/t | fube #3 Be sceve
- Po.p--g Saucd szm m&@' In, /oJ—/lerwn‘.ce “weter .E:gplg for
- PaGSS 5 Semelar 4o above PapL v/ shoe af
- o . :’ 255" wafer Fm,ﬂu_i,:g_&rream while 2537
260 ™ 6"‘8‘] T ] t?h’/l.’mg, 255": Grak- archive
- _.\ 3 200% Greg- are five
- ... > 265" Grab -archive
- X ‘wgfer Sqlu’bla
25— GAM‘ES\—;“ éﬁ’? 38 TD= 265.0° for PAaNL shoe
- at 2¢5"'
Reported By: LD Wallker Reviewed By: /WﬁM)‘é
e Geologysd T (er/ogds .
Signature: ”é e L lDate: {1~]-cp |Signature: lDate: 74’*/@”

BHI-EE-183 (12/97)

(GG eersZs
V4

A.36



BHI-EE-181 (12/97)

A.37

StatDate: [O-lO-00
WELL CONSTRUCTION SUMMARY REPORT Finish Date: w 24-co
Page _|_of _{
Specification No.© 75567 ' ~|Rev. No. O Well Name: 299- /4 -{7 B WellNo.. ¢ 3)2
ECNs: A/ﬁ Approximate Location: 300w, east of 2¢/-TX +$an k Farw
Project: (Y 2000 RCRA Drilling Other Companies: BMIT. CHI
Drilling Company: ReSvn;; { Sonte T ]_: 14:..{'1'01. g l Geologist(s): LobalKer T, My rray
Diiller: K. Cowdley G Themas
TEMPORARY CASING AND DRILL DEPTH *_/: S . DRILLING METHOD/HOLE DIAMETER
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.D./1.D. |Auger. Diameter From to |
FJ‘/C,,,.LM ster/ O _- 20.4% ’2"/10'/5"' Cable Tool: v {27 DiameterFrom__© ' to 20.4|
{ Cop o Stoe/ 206 - 2653| g“/7 58 |AirRotary: ¢~ |DiameterFrom_20.{ to 2455
- * JA.R. wiSonic: Diameter From to
- Diameter From to.
- DiameterFrom _____ to __ |
‘Indicate Welded (W) - Flush Joint (F.J) Coupled (C) & Thread Design DiameterFrom ____ to ___ |
Drilling Fluid:
Total Drilled Depth: 2¢5 &' [HoeDia@TD: 5% Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: Static WaterLevel: 22,49 'l Date: lo-24~ o
GEOPHYSICAL LOGGING ; P
Sondes (type) Interval Date Sondes (type) Interval Date
heudron —_| lo-17-00 :
spectre] ggmmg |- | 16~17-00 —_—
~;COMPLETED WELL
Size/Wt./Material Depth Thread | Siot Type ponuatorval | 1votume | Mesh
Y7 ID schedd 5 SS3ouc [12.58 - 220.9¢ 78| Portlasd Gmen) brout| © " - 106" 1] bag| NA
Y ID Sszoyt screen 2234 - 256.94 0.0201 Lrasular Renfomiie |19:6"- 20471120 by
49Ip  S5304¢ 2509 - 25901 NA_| Renfoule peflets (2097 -2009°17 huck|¥r”
i - Glorac Slice Sancf |2019° - 25.5" jog ‘95 1020
OTHER ACTIVITIES:, - %" EtE s
Aquifer Test: ]Date: Well Abandoned: I Yes: | No: I Date:
Description: Description:
i " WELL SURVEY:DATA " [ 1%
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
Er N R R s e o | COMMENTS/REMARKS /0" R s e
50-/h bag [0-20 San=0.5Y4 §%7; So- 15 Luckef beufonile e Ilcﬁ = 0. 62 Fi’ - -lb,
cevul " { = . F’ Ea or[ Cemept = 1235 £t3
Reported By: L.D. WallKer Reviewed By: /) 4 / Nt TJobnson
Title: Gcol oy tof IDate: lo-2t-p0 [Tite: B4 "$TR. |pate:/ ,éJ/o(ﬂ
Signature: % W% Signature: /é/ I//%x_/ H
7 rd



Page | of 2

WELL SUMMARY SHEET Date: (0 -24-po
Well ID: C 32| Well Name: 2 G9- \W[Y-|7
Location: 300m Fast of 24|- TX funk farm /200W Project CY 2000 RCRA Drilling
Prepared By:  L.D, Wa/ker Date: |o-~2y-o0 |Reviewed By: Dweeée_g lDate: /¢7ﬁ0
Signature: /@M Signature: o
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet GrLag; € Lithologic Description

£ 6-in_dig 'pro[-ec/:'w ™

@RS ,
riniplo'e 25 Sandy GRAVEL
12.5= /2.5 Slightly Silly

SAND

I 12.5 2515 Sn‘“y Sqnc(y

GRAVEL

3 25' 34’ Gravelly SAND

3y.yg’: SAND

43> 52': Sighthy Silly SAND

52> 931 SAND

4 93> 98" S|y SAND
5] 98— (0] vael/\/ Silly

SAND

22l log'—> 113! SI'H:¥ 5@%;

GRAVEL

pis' s 122" SAND

X ¥
LY Casing set ©713° S §§¢
Q‘ove the Y-/, casina >S.?< >7]
= :' ; //5
¢ Iés
/r: /;:l
4=/n_ID sched) 5 sS304r [ViiZ 11 LriH
-} .
Well Casing’ % ’:
7
12.58— 22/.9Y HiE
Vil ,:
/i A
Portland (ement Smult: Y i
=4
o' — 0. 4" 43 (:
L i
’; 44
Granylar bentonife : i) 44
L%
[0.6'— 204.7"' fs #
£ :/
V i r
/, /:
/v yir
74 2/
Ttlmgotgq( Lasmgl :’ :’
//%”Ao’ﬁlq set at 204’ 4% /:.
%" /1% 4o 1D SARRRNCS
/e ’/.
/i) 4
/ ”
4 7%
A ¥
‘i
= //
L/ VeV
44 /i
44 v
iy 164
3 11/
Al Lepths in Feet below # i3
7 |
L/ %
|_ground? surface | S
All 'f-cwp. Casing removed | /F "
4
/
from {he 3rounqo /. A

5122/ 153" Silly Send,

GRAVEL

BHI-EE-189 (12/97)

A.38



Page_2 of_2
WELL SUMMARY SHEET Date: [0 -26-00
Well ID: C3l2| Well Name: 299- Wild-~|7
Location: 300 w_Fast of 24 (- TX i ferm fapw [Poiect Y 2000 R RA Drilling
Prepared By: /.D. WalKkep IDate: o~ 24-po [Reviewed By: D (7 M@E/é&f Date: /%7/00
Signature: /WL Signature: %2‘7 M 4
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depthin
. Description Diagram Feet GrLag;ic Lithologic Description
Bentonife pelle ks , K" ’5 ff 150—%‘%
2047 "> 211.9° ZAtiNe? R 530 159" Sandy GRAVEL
S aE e
:; E: % { 159" 168" Silty Sqnﬂ/
Stlica Sanct ,10-20> mesh E; ’:: - o GRAVEL
20,9 — 2¢5.5° 5 v ,75—'_ 168’ 193" Sandly GRAVEL
AL s
Well Screen :':, e —i=%¢
Y-io. ID, 0.020 - in. slot 7 b5 XS
conf. wire- wrap , SS :’£ f; 41932197 Gravelly SAND
type 304 : K ot 2
221.94'— 256.96" i~ RN2E(1197'> 2655 Sandy GRAVEL
o éi‘, I
Sump =
Y-iw ID S5304L DY —p ;
256.96 '~ 259.01" T 225 —0X K W.L.= 22).697 bgs
—;0.‘ 9 (10-24-00)
Total 4-in ID SS mefernll | FiEg:" RS
[s 261.59'(*a58">2500/) | FIEEEY —%@n
e
l 3 |5 @
\E : TD: 2455’
215
All Cecp‘l"s in Teed belows -
qroump Sur}%cc: =
AIIJ 'l‘:m'p. Casing removed| -
From fhe qrounzp =

BHI-EE-189 (12/97)

A.39




Page _| of _9_

BHI-EE-183 (12/97)

BOREHOLE LOG =
WelllD: (312 lWeIl Name: Z99. W )Y~)7 Location: 300 m East of 24/-TX Tank Fepm
Project: C\/ 2000 RCRA Drilling Reference Measuring Point: G rocend) Surface

Sample Sample Description Comments:
Depth Graphic - — . e . Depth of Casing, Drilling
R
Size, Water Level
© —lprove T o'y 2,5’ ' Sanely G—KAV&L/S ) Cable twol, 11%'0p
= barre] et &C2 Grave]| , 40 2% SQneﬂ tr s H cs cas ing
- %9 Frst | fout Jr,// ’31:1 araye s | N [+2.5'
- ) alie  lowk like con_fh»ud:m ma!crm./ 4': Hoo dpm £¥
5 — {5 1 2.5 12.5" Slightly Silty SAND [5" Grah qpple |
—m”‘;v; (6 5} 85-90 7% Sand, 10-15 7 Sild, Cc//ccfezﬁ Br arcdive
- : fr gravef (070 V.Cse-med, 402 Fn, |5-6" Waste Charact,
- il 507 v, $u_ Soud ; : loYRG /3 /wa brw chp-'Qha/yI:‘J
Gt . JF_)C ;. wmod - e (] sorted ; gt;gﬁm HE(s ¥ Biogvq
Jo —|mirhi il otefFeld . e mica | wax size aravel| 88 ef backsmun/
- ; ~ [ cm ; Sheg rxn  HCL £l= Archive ;
- Weste Cheraci,
- 12.5% 25" ¢ Silty Seanhy GRAVEL| Chew apalysss
- Gns §); 30-40 % Gravel, 40-5pk Bloswé
;5—:;&{“ Sand, 207, S:lt. Gravel tr smcof, |#, 8,8 background
—heree ] 20% V. cse-cse, 507> mJ 3072 fa- j_q” Ar<£.‘ve3
- V- Fu peb, Sand 20% v.cse, 20%cse, | waste cheract
- 307 wedf, 307 fr-v.fu; 3 lOYRS/Z/El_. I"g_u_ng_/yL
- Lrvua,) .S/ wotst; V. poor]\, Sor’l’e’cﬂ BIOFLL
20 —|oRmizd Grayel SR-R; Sand SA'; Grave] S07| dB,Y o 5&4:@"@57’
—| Air basqlt ; (o7 gk:’lc/gma:':l/'c} Sand 2o0-
—| Retary 40 % boselt, €0-102: ofz/feld [other |20+ Grab-archiys
- Ma A /O em | weak rin Hel. | 104" Casing set
- 4 17-18": Grave| confend increage do~ 50%| at 20.4"
25—-—67:5\“ Y 25': Gravel content clecrease Jo 252 Begty arr ro'!'erv
- : : | drilling o g%’
- 25'— 34" - Gravr_l(y SAND (g 5\) oD 3§ CQ.hhg
- 1 20257 Graype|, 70-15% Saud, 1+-52% 25" Grad - arch'ye
- AN A Sclt.  Description oy wnext pade
Reported By: L.D WealKker Reviewed By: M@é@&;
Title: Geoloa St Title: S /g5 7T"
Signature: ﬁg’ M |Date: lo-{{~wo Signature:' |Date:/%/é}7/00

A.40



BOREHOLE LOG e ST
Well ID: c3l2i IWeII Name: 299- WJY-17 Location: 300, E. oF Y- TX tank Ferm
Project: CVY 2000 RCRA D,—;]},‘nq Reference Measuring Point:  Gpecancd Surface
7 .
Sample Sample Description Comments:
Depth Graphic . . ; ’ — Depth of Casing, Drillin
) Type Rg":gvvv:ry Log ﬁ?:&gaénoer{tgz%%%E?gi;g%ﬁ%s}»ﬁ%ﬁﬁiﬁﬁﬁ"ﬁﬁ& M;;’g;;ﬂ“;ﬁggfgg;ggijg
Size, Water Level
30 —|Gb Gra ve/ly SAND /7 5) s Grave/ | Air ro-(—qry ;%Y
- preclom mecl-Fa pe&_: Sanel 36% v, | 0D CS casfug.
- ¢ se 507 cSe, 202 med~ V. Fn. 7'4’” ‘/'r:‘t:one“};i#
- 30" Silt condend clecrease o trace.
- JoYRS /3 (L"’“’")) sl Mot'S‘}';\ ol Sorted, 30"t Grab Sqm_p/e
a5 — ol Sand SA | 307 baselt , 107 otz ) Feld /e Br archive
- tr wicq | max grave] ~Zem shysv
- wea k rxn HBcl 35" Grob- archiye
- {39~ 48" - SAND (S) ; *r fruvel
yo —[ak: | IoD% Sand, tr sift. Simibar fo  |40°: Grab-archiye
- 1 Seuld freclion above  Predom,
- \. cSe~CSe § SA; 25-35%basel? '
- 5-15% ofe/Felel; weak rva He/. 45" Grab ~arcliyve
‘-fg—gr:fl:.,, ' yg'~> 52 Sf[‘i“ly Silty SAND (/m) S)
- 85-90% Sand, 10-15% Silt. Simyler
- .-_. o Seud cbove , fluer, 50" Gref -archiye
- - 10=20% basalt, 9-90% cte/fald
- S-ﬁm? rxa MCl 3 (OYR G/SégLLru)
50—{Cai
- ; 52— 93" SAND /5> 55" Greb-archive
- 100 9% Saod. Predom. cse, S wi fo
-~ {o sond) 34'>yg’
55 —|Cmb- | i Decll rafe 5 H/2m
ReportedBy:  /.D, Wa/Ker Reviewed By: Dl fpjecteS
Title: Geoloe s | Tile: GeologrsT-
Signature: ;KJM |Date: lo~11~ ¢ o|Signature: %M |Date:/;/$7/00

BHI-EE-183 (12/97)

A4l




BOREHOLE LOG

Page 3 of 7

Date: jo- ([-00

Signature: //\9 /VW%

IDate: fo-11-00

welllD: C 3/2¢ |We|| Name: 299 \W/ /Y- 17 Location: 300 f, Fasi of 29/~TX fauk Tarm
Project: CY 2000 RCRA Drilling Reference Measuring Point: G el Surfe ce
Sample ’ Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , D€Pth of Casing, Driling
(Ft) Type Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
No. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
i1 5 4
bo—[Cmt- 52'> 93" + SAND (S) Air _rofary; 8%
- Lr Grc«ve/; 100 % Sand , {r silt CD CS Cagine
- Sand is 107 v cse, Yoo cse, 30% mel
. [
- 207% fu-v. fu, [OYR S/J/Lraw».)r dry; |60 Grab sample
- wmocd Scr{eq9'; SA ; 20-20% basolt For archiye
Geab-
65 —| hdine 70-50% o/ feld; mod ren HC/.
- 65": Grab-archye
- 70’ Braj - archive
brap-
T0 —|-Bechiy
/
- 75 Gmé 54_94 fe -
Grab- . B
75— 'Zrdu' SAND ° a5 above “rch i've
- Drill pafe: 5 Ff-,/t iy,
- $0°: Grab - crchiye
Grab-
80 | Aichive
_ g5 Grab —archrye
Grab-
85 | Archive
— §7': Sand s(ow/y becomes Finer.
- Neveo pv-e«ﬁum wed - La
ReportedBy: /. D. \Ja [Ke Reviewed By: DC @ée,ées
Te:  foeoloqrsd Title: Geo/op/sT-, .

BHI-EE-183 (12/97)

Signature: ﬂf Mu(

A.42

I Date: /qé_?/ao




BOREHOLE LOG e Lo
Well ID: 3121 |We|| Name: 299~ W/ [y -7 Location: 300 m. East of 241-TX dauk Farm
Project: CY 2000 RCRA Dl‘l'llt'hg Reference Measuring Point: 6?'0'—”4&’ Swrfece
Sample Sample Description Comments:
Depth Graphic Qi fstrib it p P Depth of Casing, Drilling
G | T | sows | TG o Cotr, o, Angary, nasogy o s | 8% Werod o1 i
Size, Water Level
QD—G,?::’A;V Acr rorlqr\‘/_: &%
- 0D (€S cas/uqg
- 93'> 98" Silly SAND (mS); o2 Sud i
- Y0% sift: Sawnd ored’am v.Fo ; 10YRG/3 90 Grab sample
—G(mL— (pa/c Lrew& /rv . coelf Sor‘l'cc/ S4, 962 Er archive
a5 | Archiye q"Z/Fc/LO,. 0% quuH/aHaer S\Lrwg rXn
- HC . 95" Grak- are heve
- 7 T
- 78 (01" Gravelly Silty SAND{5n5)
- Smiler to cbove wf ~ e 3ra0gl
(00— GA::,— tr caliche Ffm}s at 100’ ; violead pxu |100": Grab -archive
- Hc (.
- lof'~s 109 : Gravelly Silty SAND fens)
- 25% Graye] N 207 Sand, 25% S|t
- | Grave| cse-wmed peh, precdom base It 105" Greh-arclsye
105 —| ki [OYR 6 /3 (pule brn) Sencd Fa-.Fn , A,
- yery S}‘rmg ren HC|
- j02'—> (=" Silty Sqmﬂ\'/ GKAVEL\/MA)
- Y07 gravel, 15 %o Sund, 157 s;/t e’ Grab-carchiyve
“0—6:::{;.‘9 vae{ mecl- fa Pe‘: m-eJum. basa [t
- sl matst, loYR 5/3 [Lrown) pootly Sur"'tt‘d
- o8] comman caliche coatiugs o qrqucl ir
- | caliche frags, violeut  yyu B
- 5 Grab-arebrye
ns—| ok | 13 '~ 122': SAND (S)
= tr gravel, 100% Saud , fr s;lt. Sand
- 0l 20% v.cse, 507 cse ,-307 wmed~ Fu. qﬂhy}
- I mod sorded, SA-A, 30-Yo%o haselt, Lok
- i gte fFelds. mod rxn HCI. I
ReportedBy: /. D. (e [Ker ' Reviewed By: DCL/ee,éej
Tle: G eolmaist Tite:  Seo/oysT
Signature: %QJ WW%_L |Date: [0~ 1 1-e0| Signature; MW |Date:/2/é,7ﬁo
L 7 7

BHI-EE-183 (12/97)

A.43



Page 5 of §_
BOREHOLE LOG N TRTEY:
Well ID: cz3l 2l |Wel| Name: J99. W (Y-~17 Location: 300w, Fart oF 24)-TY tauk Fepu,
Project: CV 2000 RCRA Drill (ng Reference Measuring Point: Growne Swrfece
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, |  2ePth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size Reaction to HCI Sampling Tool, Sampler
' : Size, Water Level
P Acr rotary; §%"
- 120- 121" Seud cse-v.cse OD €S Casing
- l.'wl! Gre b Sqwup'lc
/.
- j22'— 1537 SiH-y Sana/\/ GRAVEL for archive
{25 — G';,f;, (ms GB uéé-@?o Grave] , 30% Sand
- 10~ 15 %0 Siit Gravel Yr cob, 20% 125,= Greb~ arc lmve
- V.cse peb , 3095 €Se peb , 307 med,
- 207, Fn-v.En. Sand Fn 1222 135°
- +hew predom  cse  below. 130" Greb- archive
j30—| &6~ Dey ; poorly sorted; qravel SA-
AN‘\:’W 7 T — J
- SR, Sehd SA ; Gravel| 60-T70% _Pom- alr cn‘rcu[q_ﬁ'ﬂ
- basalt, 30-40% 3rah.'\l:‘c/ ‘Zh"“, Yo (4% 10
- Weak pxn HCI.
—_ 135'-' Gm"qrc‘r\(e
Grab~
\35_ Archiye
- , _
_ o't Gre b~ «rchive
4o — Gralh~ Silt content appears to olec rease -
40 Archiye) f
- Could be resqlt ofF water I‘hjc’c'{ec_ﬂ
- Por dest contro| washing out Fines,
- Iy5': Grab- archiye
Gwab -
45— _Atchiv
Reported By: L, D. We [ker Reviewed By: ) (? {cdos
Title: (Geo /(79 (st Tite:  Geoloprs7S,
Signature:  F&Y /(/é/% IDate: {o-{l-0o |Signature: IDate: /'Z/é?/a)
BHI-EE-183 (12/97)

A.44



BOREHOLE LOG

Page _b of 9

Date:

BHI-EE-183 (12/97)

A.45

lo-i{-00
Well ID: C3lal |We|| Name: 299-\wiY-(7 Location: 360w E. of 2Y/- TX tauk farm /ZODW
Project  CY 2000 RCRA  Drillina Reference Measuring Point: (G rp e Surface
Sample - Sample Description Comments:
| e | e |6 SRR R SO | e
0. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
150 —|“heb- Air rotary; 8%"0p
- Cs g.,sr'he.
- , 150" ¢ Grab SthlL
- 153">/59 Sanzjv GRAVE/. /SG) for arch/ve
- 60% Graye | . , 35 % Scmcﬂ Sh St end 10/1ifoo
|5'5"—'GA':§.;W Dl ' ‘au/JeH/la Les/'q /o/:z,_/a-o
- { cobbles 302 v. cse peh, 402 cse pe[
- A 307~ med~ vy, Fu SamJ 307av cse-cso 155" Grah-a rchive
- ; : = g Yo 9% mcdjj 30% Fu. Foo r/y Sol-"‘tcﬂ' '
- SRS S 0l b Drill rate: ~ S5 Ft Jig u
160 — GAZAL_.-& "Q ;M.__gmnzln/?izrk/c{-[er, '
- go-—‘ no Fxn HCL 160 : 6raf - archrye
- ;4%“ ~ S:’/f c:mhn{' fucreacing ~
- XA 169"~ 168" ¢ Silty Sandy "GRAVEL
- (nsG) 50% Gravel, 35% Sand,
lés—ém,i-. 15% Siéft. Simy }C(r o qLove y tu/f 14 ”351: Greh~ archiye
- highee sidt Comtent
- &' |93 Sandy GRAVEL /s@)

- 607 Grgyel 359" 35-400 Squcp; 70" Gl - Qrchiye
To— (’9';:.'! b3 tr- 5% Siit, Geavel #r coby 20% A B YL backyronny
- : V.cse peb, 407 cse peb, 30%ned, 10% [173" Drilling

- @ _Th-v. Fh, Sand 0% v.cSe-cse, 26% | indicedes Lou/rjer/
- A Mcg() 50 % Fn y 20% Vv.¥wn See nd or Cobbles ~ heed +o
- S color 10YR5/Y (ucl bru)  grave] Yod,| beskratt 5’4 ve-diii)

|75— GTI",‘,‘TR 7 bese lt |, LOZ qmmlm /oHea- Sand 902115 Grab- archive
- 3 q}z/{-‘:l&' lo 9L Lq.cq/é/ He:— Lidhres
- - Crave] R-SR, Send SR | ho rxn BCL |Prill vate 5 £t /45 aim
-— s ~ )

ReportedBy: [, D. g /ker Reviewed By: )d&/ee,ées‘

Title: Geal ogrst Title: &D/Q? /57( :

Signature: /45 W@% IDate: |O -1 2-cxf Signature: ﬂ,& M |Date: /Zléyﬁo

- 7 Id




BOREHOLE LOG

Page _7 of 9
Date: |p-i2-00

WelllD: C 32 | |Well Name: 299w/ |4~ (7 Location: 300m E, of 241~ TX tank Farm /200w
Projectt  CY 2000 RCRA Drilljng Reference Measuring Point: Gy ound) Swrface
Sample ’ Sample Description Comments:
B | e | iow | CE05 | o e, e Dt o lsaenon, S0 | . s o O
. ecovery Size. Reaction 1o HCI Samphng Tool, Sampler
g Size, Water Level
130 —|“%ks Sandy GRAVE[ — as describedd | A rofary ; 8%” op
- pre Viou$ Rrage [y Cayr/ng.
- 1907 Grab .Sam_,g/g_
- %A 183" percent confeal of sand for archive
- 7y increase fo ~ 507 :
185—6,?:[”& 185" Grab-archive
- Drill rafet s ﬂr/;g_.,_m
- 190" Grab - arc hixe
190 — 6@5—'
- 193> 197" < Gravelly SAND(35)
- (0% Gravel, 90% Sand, tr sclt. Graye| |195" Grab-archive
- ecdow  cSe-med. Sancd 10% v.cse-cse ;
|95— G'?r‘k‘:'\m 50 % moJ'_ 30% t, 0% v. Fu. Saud |6YRSAY
- d{e/ erm) s/ mo:’.s'f; MMM
~ SA- S Send 0% ofe/ields, 1070 bacal¥/
- othery no rxw HCL
- 200" Graf~ arcfiye
200— Grak> L4 197 '—> Ass": Sqncéy GRAVEL [5 G>
~ S0~ b0% Grave , 46-50% Sand), f+ s;lt. | Dol rake S5 £t /o min.
- S Grave| tr Yo 02 V.C L' 40k cse,
- D 20 % med-Fn. Saud as above.
- g Color of above. Gravel 20-30% Luh(‘é; .205,: Grab-ascbive
05— 70-80% eyen;l.‘( /q facfe [other Graye)
- R-SR ymax Scze L= & om,
Reported By: £, . Ln (ke Reviewed By: j(’ J{é@ée_f
Title:  Levlog'st Tile: Seo/ogrsT~
Signature: %W; |Date: | &~ 2~ 60| Signature: % WZA lDate: /Z/£7 00
v 4 4

BHI-EE-183 (12/97)

A.46



Page 8 of 9
BOREHOLE LOG T
WelllD:  C3/2 | IWelI Name: 299- W )y-)7 Location: 300m £. 24/-TX +auk $apm /?xmw
Project: CY 2000 RCRA Dr¢ ” ““‘j Reference Measuring Point: Grocendf Surfor
Sample Sample Description Comments:
i e N bt b . A Depth of Casing, Drilling
Depth Graphic | Group Name, Grain Sizé Distribution, Soil Classification, Color, P L
(Ft) | Type RBIows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Mse::;inl\gﬁggf gfaanl;\;ler:_g
No. [Recovery Size, Reaction to HCI Size, Wator Love
2j0 — Grab- Atr ro%cu-v; S%IIOD
e h {] LI
— (s Casing
- 200" 6raf Samp e
_ Pbr arc hi've
215— a‘:&" End lo-tz2-00
_[Atue nd v &epin_10-17-00
- SO0 207" Genved size inpromning 215" - Grab-archve]
o2 i
- e 2
- A
P T A [N I'd ’ .
220—|dvebn. |- Peas| 22°  Sardy GRAVEL (5G) 22 - Gral - Aecyive
- ’f‘?“’ G6-209 gm&g , 2-9% ﬁoJ’."' sily
- 0B854 A-F
':05.0-""0." So ¢! i
- OO, 2% Vocse | 30% cse, 35 % fine <Med,
522
- 0208 Swnd 10YR ¢/s (pale/bmern), S1 mort, Gennd
wWabh-~ J:o.‘éh:'z..: N ¥, e i wh - e
225— ‘;vchvt "-3;93; w8 salt  1r-go v
- %; Grwed pmax size F-10cm
- BhrLs RSO 2257 ¢ pareest sontud of sard decroases to___|227" uinsh Desnwhim
| e e * 209 228'> 12315, spby
sk BAESH : ) 9
—|Spmen (IS 228" sore  Saudy GEAVEL (3G 5
IO e N
30— Grave - %;95.?. 6-4o Y [, 4o-4 . v gilt |<ieve :@m lysis
_|a 06 ;.:g"‘ ::- . 2 % need .. i 236 ~Grab - Qre by
ware FBloF8L S;’:-}a;s%;' ——Saed: 360 cse-Vocse, 3o% med R fncvib.
B = $ 4 -
Dessgnmbuh %,‘g? » T (et ‘)’ lOﬂ..lmSAZf,. PAYA L)n’k'bésnsmk&u
- QGQ ‘.°§ | 90% qemnche[atuite fothar, Grmard day 512
235—(5was- B 12- Mem 235 Grak- Archive
- Z-?g.” 230> 245"  fines gethmg wingled oud £
TR, v J
- o< Graveds docremging cn gize
WasH  1BIOFEY |y ’
_|Dnih” €7 220 237° Waske Designtbin
?'0_ P.o 7
-— ﬂoo.b N

Reported By: /. 7 7,4

Title:

Gco[aqf:"

M‘ S ﬂawns Reviewed By: p%ée,ées
Tite:  (Seo/oo/57 |

BHI-EE-183 (12/97)

Signature: /J/@% //%SMDate: | ©~| 30} Signature: M W

A.47

IDate: QA?/OO
77



BOREHOLE LOG

Y

Page G of F

Date: lo~{7-00

WellID: 312! |Well Name: qu, w ;L[ ~ 11 Location: 358 w E. 241- Tx +ank Farm /u° w
k4
Projectt £y 2000 RARA - Prilliva Reference Measuring Point:  Grecenef) Se, rMece
'Sample v Sample Description - Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) Thgl{pe Blows Log Moisture Content, Sorting, Angularity, Mineralogy. Max Particle Method: Method of Driving
0. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
) Size, Water Level
296 —. |G~ 24o” - - .
¢ G}t\:\}lb o -Grab-Ardive
- [ ]
- 197 = 2¢5.5 '
- Sth[y (=RAVEL /SG = from Split dube
WS —| T [ST #2 af 245') (o7 Grave [ 35% Sang, | 2% - Grab -prckive
- e : 5% silt, Groye| t+ cob, 20% pcse |294.9'» 2yp v
- 2 .”“; 30%cse , 30% med), 20% Fa-y. Fu Il dube souple #2
- S med - £n ;. [OYRS "n' -Sitye qnq/v:[:
Q e Y
oy - . wet | (ooarl}/ sarted; Gravel R-SR, [0-16-00 WL.= 22208
25— greb v : sand (¢ SA-SR; Gravel 257 Lcuc/’f’ w/ casing shoe of 245
- s 7 2,4¢ (£4C San FO2 ofc e »
p /
- 20% basalt /0¥' er Lithe fm?L;_QmmgL 250" Graf- Qrc/:‘ve
- ften oxide steinine ~ 245" - no row_Hcl.
’o‘ / 4
= a e
TN 5 P 1, . . 4 ‘7,
255— S-S 255 1 Scft confeal incrcage 740"*- 2554 > 257.9
R )|
~|sT #3 e K 5-(0% Commen cbork brick Split fube sqmple
. ”70 I gy #
—|Sieve rec. (20 redd _of jron oxscle 3 - steve anafygc |
anelysk an ) .
-7 ch "‘i/_to Qrclavp
@ Qs
~| archiye @‘ ‘ End _tofi¢ foo
Uo —|Craki ?o e 3eain_Iofi7/00
- S 260" Grab- archive
- > ' ¢ I
— Q}ég;d
GNL— ': '- - 1
%5 —|archine ¢ ‘ 265 G
- T.D.= 2¢65.5 10~11-00 Geophysical
- 1039.'n3~ hcu{-m_
- and Sfec‘!’m[ 33&

- . /
Reported By:/?,:). //MS / L.D. Lk ke v

Reviewed By:

Dl eles

Title:

Geolporst /l’/

Signature;

BHI-EE-183 (12/97)

)

Title: éép/ /_'s"f ,
Signature: A% M

IDate: lo=l7-00

| Date /;/Z7A9 0

v

A.48



‘ Start Date: || /30/00
WELL CONSTRUCTION SUMMARY REPORT Finish Date: | /1% / .0}
Page _1 of'\_
Specification No.: %g;sp‘lRev. No:. O Wwell Name:Z?Q—W)S— 76 2 |Femp. Weill g CQB?
ECNs: N /A» Approximate Location: §, o 2A41-TX TaAk FARM
Project: RERA- DRilyna CY 00O Other Companies: §ST . B34/ TH| ,CH/
Drilling Company'wrx— .SCH[L }n-}-”mg Geologist(s): U M%M r. Ve//m&‘ DCueckes,
Driller: MD WRASAIE LD Walker, / faurote, Gfﬂams
: " TEMPORARY CA$ING AND DRILL DEPTH- 452 DRILLING METHOD/HOLE DIAMETER -
*Size/Grade/Lbs. Per Ft. Interval Shoe O.DJLD. |Auger: Diameter From to
| CARBIN sTeel Hapadid o’ 1372 112)y"/.50" |cable Took Driw Md 1§ |Diameter From__0¢ _ to 732/
FT coaion Seze] | 1352 -251.8 | 3 %"75 S5 |Air Rotary: W oW f hiameter From to
A.R. w/Sonic: #  |Diameter From to
- Gl € Tool: Hand Tool @Yy |Diameter From /3¢. 27 1o S5ae|
- (Blothd T=1@153’) Di From to |
‘Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
Driling Fluid:  \J o yev
Total Drilled Depth: 2.$7,4, / [Hole Dia@T0: B /3 Total Amt. Of Water Added Dunng Diing: 47 Qallons
Well Straightness Test Results: P&SS% \/ 9 ,'Dl Static Water Level: 2;(, Q7 lDale 4 ’ \D / ol
) &iEOPHYSICI\L LOGGING )
Sondes (type) Interval Date Sondes (type) Interval Date
/A ;
. COMPLETED WELL ' ' v
Size/Wt./Material Depth Thread :::: Type Annu J:.tfu';":'.rpuk Volume lg?zseh
Sumd 5530yl o “To |24t - 2vE%'| Fygo | M lorado Sil1ze Jand | 202H: 2506 | 44,5 (/0 20
| Seéen $s3evL 2038 - 2968 |Fygo | 1020 | pjannte Pedless L1 - 2024 Vobwacen| ¥
Casinc SS3ey L 42 - 281FYBo| NA | Gantar beslomie G2t - 1ALl (25| xa
ro Hanie R M bpocdtend T-Feemeat |0 - 227 |3bays | w4
R Guigt l,w.cwk 0 - 9.2 | yianlna
e OTHERACTIVITIES - -+ - - R e
Aquifer Test: [Da!e. Well Abandoned: lYes: lNo: IDate:
Description: Description:
; WELL SURVEY DATA
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
: » : ... COMMENTS/REMARKS =
\/o/ CA/Ls- Lo- ws'n&' - 0, ﬂn’/fmnr Yl yagss 2204 $4? ,wak.u/ﬂdn 0. oz«‘/bmr
Inbvetia = @ £17 ] Gnnarberbomis= 0 Y3y [Sobbey X 21964952 L0 f1)
[Reported By:] m_MgM [ Pt Vellirn %m j> Clreefes
Title; \ Date: Title: '~ _oqa,g'f‘ IDate:Md/&[
Signatu H Signature: %M [

] P et Ve llonie
U

BHI-EE-181 (12/97)

A.49



Page_\ of 3

WELL SUMMARY SHEET Date: |/ 3/o1
Well ID: 294 - W 1§ - 7¢3 Well Name: C 3%3%9
Location: s £ 21 Tx Tk Farm Projectt 11 ¢ 2A- F ']J 2000
Prepared By: PM Ud(ﬂ o |Date: ] / / '.)./ o |Reviewed By: Date: o/
Signature: L. 1+ Ve lLlento Signature:
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet GnLag ; ¢ Lithologic Description
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Appendix B

Physical Property Data



This Appendix includes the results of testing for particle size distribution on split spoon samples from
the wells 299-W10-27, 299-W14-15, 299-W14-16, 299-W14-17, and 299-W15-763. The analyses were
done by CH2M HILL Hanford Inc. using standard sieve techniques.
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

| ELL NAME_ 269°W10-27 |[DEPTH 226.0-2280° [SAMPLE#  W10-27-226.0 [WELL ID# C3125]
[TESTED BY __ John Wimett |[CONTACT Dave Weekes J[PHONE 372-9130||DATE 03/23/2001

SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS

WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING (mm)
~ 847.10 2 00 00 100.0 50.80
15" 62.8 74 92.6 38.10
3/4" 249.0 29.4 70.6 19.05
3/8" 3352 396 60.4 9.42
#4 405.6 47.9 52.1 470
#10 494.5 58.4 416 198
#20 567.6 67.0 330 0.83
#40 612.4 72.3 277 0.42
#60 659.4 77.8 222 0.25
#100 702.9 83.0 17.0 0.150
#200 7466 88.1 119 0.074

Sieve Analysis Data for Sample W10-27-226.0

U.S. Std. Sieve

100%

90%
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70%

60%

50%

40%

Percent Passing

30%

20%

10%

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

Comments. Silty Sandy Gravel

" "Ali data are accurat§ly and compietely recorded.
Checked By: ! .

[

Date: gqé/é/
7/
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CH2ZM Hill Hanford, Inc.

SIEVE ANALYSIS

ELCNANE 7601027 JDEPTH — 73T00470 [SAWPLER _Wi10-272410
IESTED BY John Wimett ICONTACT Dave Weekes |[PHONE

SAMPLE#

ISAMPLE# ~ W10-27-241.0] [@ELL ID# C3125

372-9130 |JIDATE 03/23/2001
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size COMMENTS
WT (9) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
810.30 2" 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
3/4" 96.3 1.9 88.1 19.05
3/8" 176.2 21.7 78.3 9.42
#4 264.5 326 67.4 470
#10 357.2 44 .1 55.9 1.98
#20 449 1 554 446 0.83
#40 510.5 63.0 37.0 0.42
#50 5724 70.6 294 0.25
#100 626.5 77.3 227 0.150
#200 682.7 84.3 15.7 0.074
Sieve Analysis Data for Sample W10-27-241.0
U.S. Std. Sieve . ) o o
. b ¥ B o 8 ¢ 8¢ §
100% Ny o o % ® 3 g 5 §
90%
80%
70%
2 ano
= 60%
[}
[\
& 50%
=4
]
S 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are acc%apd cpmplgtely recorded.

Checked By:

Date: gl/:?/é/
[
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CHZN Hill Banford, Inc.

SIEVE ANALYSIS

[TESTED BY _ John Wimett JCONTACT Dave Weekes [PHONE 372-9130 |IDATE _ 03/23/2001 ]
SAMPLE SIEVE CUMULATIVE][ % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
976.10 2 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
314" 319.3 327 67.3 19.05
3/8" 525.3 53.8 452 9.42
#4 618.2 63.3 36.7 4.70
#10 683.3 70.0 30.0 1.98
#20 7220 74.0 26.0 0.83
#40 760.4 77.9 22.1 0.42
#60 846.2 86.7 13.3 0.25
#100 882.3 90.4 9.6 0.150
#200 908.8 93.1 6.9 0.074

Sieve Analysis Data for Sample W10-27-254.0
| U.S. Std. Sieve

2 i ¢

100%

#100
14200

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 cgmpletgly recorded.

2 ya
Checked By: /M ), [eg Date:. /3 /0/
¥y v ‘’ s/
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CHZMW Hill Hanford, Tnc.
SIEVE ANALYSIS
|WELL NAME  299-W14-15 |[DEPTH mm'—]EAMPLE# W14-15-222.2l|@ELL ID# C3114
[TESTED BY _JMW J[CONTACT Dave Weekes |[PHONE 372-9524 ||DATE 08/31/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING {(mm)
829.90 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 84.7 10.2 89.8 19.05
3/8" 212.7 256 744 9.42
#4 325.8 39.3 60.7 470
#10 414.0 49.9 50.1 1.98
#20 476.4 57.4 426 0.83
#40 515.0 62.1 379 0.42
#60 578.6 69.7 30.3 025
#100 634.9 76.5 23.5 0.150
#200 689.0 83.0 17.0 0.074
Sieve Analysis Data for Sample W14-15-222.2
U.S. Std. Sieve o o
;o 3 ) =) o 2 g9 9 5]
90%
80% -~
70%
o
7‘, 60% -
"
[\
& 50%
C
]
5 40%
a
0% | o
20% -
10% |- o oee e S
0%
100. 10. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accuratgly and completely recorded.

Checked By: ’/‘w z—é‘ 7 ol

Date. 9/7/00
77
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CHZNW Hill Hanford, Inc.

SIEVE ANALYSIS

W14-15-237.5]|WELL ID# C3114

IWELL NAME _ 299-W14-15 JIDEPTH 237.5-240.0_|[SAMPLEZ
[TESTEDBY JMW JCONTACT Dave Weekes J[PHONE 372-9524 ||DATE 08/31/2000]
SAMPLE SIEVE CUMULATIVE| % WEIGHT % | Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(q) RETAINED | PASSING (mm)
753.80 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 127.8 17.0 83.0 19.05
3/8" 262.9 349 65.1 9.42
#4 3373 447 55.3 4.70
#10 388.7 51.6 48.4 1.98
#20 4204 55.8 442 0.83
#40 453 4 60.1 39.9 0.42
#5650 562.4 746 254 0.25
#100 613.4 81.4 18.6 0.150
#200 653.2 86.7 13.3 0.074
Sieve Analysis Data for Sample W14-15-237.5
U.S. Std. Sieve
2§ B e § §g 88 8§
t00% — s © F % % d %5 §
90% S e s e
80% | - - S —
70% - -
o
£ 60% - -
]
(]
. 50% e e
=4
8
£ 40% - —
o
30% — e
20% | e e N
10% — — - — i e e
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Grave!

All data are accurajely and completely recorded.

Date:

Checked By: e foat ?/ 7//00
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CHZNM Rill Hanford, Tnc.
SIEVE ANALYSIS

IIZVELL NAME _299-W14-15 ]DEPTH 252.5-254 5" |[SAMPLE# W14-15-252.5"WELL ID# C3114
[TESTEDBY UMW JJCONTACT Dave Weekes JJPHONE 372-9524 |DATE 08/31/2000

SAMPLE SIEVE CUMULATIVE | % WEIGHT % - Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
958.40 2" 0.0 0.0 100.0 50.80
1.8" 0.0 0.0 100.0 38.10
3/4" 107.7 11.2 88.8 19.05
3/8" 320.5 33.4 66.6 9.42
#4 442.4 46.2 53.8 4.70
#10 529.9 55.3. 44.7 1.98
#20 596.6 62.2 37.8 0.83
#40 659.8 68.8 31.2 0.42
#60 761.8 79.5 20.5 0.25
#100 831.1 86.7 13.3 0.150
#200 878.2 91.6 8.4 0.074

Sieve Analysis Data for Sample W14-15-252.5

U.S. Std. Sieve o o
PV I SR - e § § 8 2 8§
100% N 0@ A 3 ® #® i ® % #*
90% .
80%
70%
g
0,
= 60%
7]
(1]
E 50% (- -
e
g .
5 40%
o
30%
20% | e
10% |- o
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel
All data are accurately and completely recorded.
Checked By: m,aé( Date: 9/7/¢0
1.4 / Vi

B.7



CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

[WELL NAME _ 299-W14-16 'DEPTH 2237-2247 |[SAMPLE#  W14-16-223.2|WELL ID# C3120
[TESTEDBY UMW J[CONTACT Dave Weekes JPHONE 372-9524 |IDATE 11/21/2000 ]

SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED [ PASSING (mm)
972.30 2" 0.0 0.0 100.0 50.80
: 1.5" 0.0 0.0 100.0 38.10
3/4" 109.7 11.3 88.7 19.05
3/8" 260.0 26.7 73.3 9.42
#4 386.9 39.8 60.2 4.70
#10 514.7 52.9 47.1 1.98
#20 596.6 61.4 38.6 0.83
#40 643.8 66.2 33.8 0.42
#50 715.8 73.6 26.4 0.25
#100 795.3 81.8 18.2 0.150
#200 867.3 89.2 10.8 0.074

Sieve Analysis Data for Sample W14-16-223.2
U.S. Std. Sieve

--4#10

100%

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

90%
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80%

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

70%

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

60%

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

50%

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

40%

Percent Passing

30%

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

20%

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

10%

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

Comments: Silty Sandy Gravel

‘All data are accuratgly and completely recorded.

Checked By: pfﬂ e 7 2 Date: / 2/ 2 '/7/ (<o)
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TH2ZM Hill Hanford, Inc.

SIEVE ANALYSIS
IIZVELL NAME  299-W14-16 ||DEPTH 241.7-244.0" |[SAMPLE# W14-1&2417||;WELL 104 C3120]
TESTEDBY JMW [CONTACT Dave Weekes |[PHONE 372-9524 |DATE 11/21/2000 |
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
978.50 2" 0.0 0.0 100.0 50.80
1.5" 193.3 19.8 80.2 38.10
3/4" 304.6 31.1 68.9 19.05
3/8" 476.8 48.7 51.3 9.42
#4 572.9 58.5 41.5 4.70
#10 651.1 66.5 33.5 1.98
#20 699.3 71.5 28.5 0.83
#40 729.9 74.6 254 0.42
#60 821.4 83.9 16.1 0.25
#100 880.2 90.0 10.0 0.150
#200 9107 93.1 6.9 0.074
Sieve Analysis Data for Sample W14-16-241.1
U.S. Std. Sieve i i o o
L ¥ B = 8 ¢ 8 & g
oo% —4=—2 o % % % 3 %5 0§
90% \
80%
70%
2 600
T 60%
0
[\
L 50%
c
8
E 40%
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel
All data are accuratelf and pletgly recorded. P .
Checked By: Date: /2/27/00
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CHZM Hill Hanford, Tnc.

SIEVE ANALYSIS

I—IWELL NAME 299-W14-16 |DEPTH 252.0-2535" |[SAMPLE# __ W14-16-252. O[WELLID# ____ C3120]
TESTEDBY JMW CONTACT Dave Weekes J[PHONE 372-9524 |[DATE____ 11/21/2000 ]
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING {mm)
986.60 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 182.4 18.5 81.5 19.05
3/8" 387.7 39.3 60.7 9.42
#4 494.5 50.1 49.9 4.70
#10 577.2 58.5 41.5 1.98
#20 623.2 63.2 36.8 0.83
#40 657.1 66.6 334 0.42
#60 788.6 79.9 20.1 0.25
#100 868.1 88.0 12.0 0.150
#200 904.0 91.6 8.4 0.074

Sieve Analysis Data for Sample W14-16-252.0

U.S. Std. Sieve

= - [=] (=]
_ S o (=) o [=} o o o
100% Ne & o § 0% & I 8% g
90%
80%
70%
o
% 60%
[
Y
~ 50%
c
8
5 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel
All data are accuratefy and completely recorded. L B
Checked By: ﬂ(lm Date: /2/27/00
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CHZNM Hill Hanford, Inc.

SIEVE ANALYSIS

l_@E:LL NAME _ 299-W14-17_|DEPTH :0-228.75 [SAMPLE# __ W14-17-2268 O]WELL ID# C3121
[fESTED BY MW CONTACT __ Dave Weekes |PHONE ____ 372-0524 |[DATE ____ 10/18/2000 ||
SAMPLE SIEVE | CUMULATIVE| % WEIGHT % | GrainSize | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED | PASSING (mm)
966.40 2 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
3/4" 238.4 247 75.3 19.05
3/8" 4164 431 56.9 9.42
#a 537.9 55.7 443 4.70
#10 615.0 636 | 36.4 198
#20 660.0 68.3 317 0.83
#40 689.4 713 287 0.42
#60 782.5 81.0 19.0 025
#100 847.7 87.7 12.3 0.150
#200 884.7 915 85 0.074

Sieve Analysis Data for Sample W14-17-228.0
U.S. Std. Sieve

= o o
) Q o Q
100% ——e—¢— § : ; 3 - -
90%
80%
70%
o
% 60%
7]
[}
T 50%
c
S
5 40%
o
30%
20%
10%
0% .
100. 10. 1. 0.1 0.01
Graln Size, mm
Comments: Sandy Gravel

All data are accurately and completely recorded.

Checked By M'# I Date: /;// SL,/ao
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS
[DEPTH 244 .9-246 4 |}SAMPLE# W1 4-17-244.9“22ELL ID# C3121
ICONTACT Dave Weekes |[PHONE 3729524 |DATE 10/18/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
931.20 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 138.5 14.9 85.1 19.05
3/8" 373.5 40.1 59.9 9.42
#4 503.2 54.0 46.0 4.70
#10 598.3 64.3 35.7 1.98
#20 648.4 69.6 304 0.83
#40 675.6 726 274 0.42
#60 747.2 80.2 19.8 0.25
#100 806.0 86.6 13.4 0.150
#200 841.7 90.4 9.6 0.074

Sieve Analysis Data for Sample W14-17-244.9

U.S. Std. Sieve

100%

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 accuralely and completgly recorded.

Checked By: /’ng Date: / i/ / 95,/00
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CHZNI Hill Hantord, Inc.

SIEVE ANALYSIS
ELL NAME 299-W14-17 |DEPTH 2§§§'-2§?§ SAMPLE®Z W14-17-255.4 |IVELL 1D# C3121|
|TESTED BY JMW ||CONTACT Dave Weekes |[[PHONE 372-9524 |DATE 10/18/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED { PASSING (mm)
970.40 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 1436 14.8 85.2 19.05
3/8" 355.0 36.6 63.4 942
#4 466.1 48.0 52.0 4,70
#10 5446 56.1 43.9 1.98
#20 595.0 61.3 38.7 0.83
#40 642.1 66.2 33.8 0.42
#60 757.6 78.1 21.9 0.25
#100 813.5 83.8 16.2 0.150
#200 858.2 88.4 11.6 0.074
Sieve Analysis Data for Sample W14-17-255.4
U.S. Std. Sieve
¢ g8 §
100% == —5_ %
90%
80%
70%
o
% 60%
]
I
L 50%
4
]
5 40%
o
30%
20%
10%
0% |
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accuratefy and completgly recorded.

Doied

Checked By: /¥/(’
o

Date: 11// /00
[4 4
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CHZM Hill Hantord, inc.

SIEVE ANALYSIS
M'_]FSAMPLE# W15-763-217 |WELL iD# C3339
[TESTEDBY __ J.MWimett |[CONTACT __ Dave Weekes |[PHONE 3729130 |[DATE ___ 01/11/2001 |
SAMPLE SIEVE  [CUMULATIVE[ % WEIGHT % Grain Size | COMMENTS
WT (9) SIZEIN. | WEIGHT(g) | RETAINED | PASSING (mm)

982.20 2" 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
3/4" 189.1 19.3 80.7 19.05
a/g" 3242 33.0 67.0 9.42

#4 4448 453 54.7 4.70
#10 5776 58.8 412 1.98
#20 692.4 70.5 295 0.83
#40 7618 778 22.4 0.42
#50 8157 83.0 17.0 0.25
#100 8587 87.4 12.6 0.150
#200 899.9 91.6 8.4 0.074

Sieve Analysis Data for Sample W15-763-217
U.S. Std. Sieve

(=4
[=3

100%

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 accuratefy’and completely recorded.

Checked By: 1/, Date: ) é
e VW :/5//5/5/ /

v\
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

I'[VEELL NAME _ 299-W15-763 JDEPTH _____ 232.0-2340 |[SAMPLE# _ W15-763-232 |WELL ID# C3339

[TESTED BY _JMWimett |[CONTACT Dave Weekes |[PHONE 3729130 |[DATE 01/11/2001 ]
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
952.30 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 57.8 6.1 93.9 19.05
3/8" 208.8 21.9 78.1 9.42
#4 368.0 38.6 61.4 470
#10 510.2 536 46.4 1.98
#20 602.3 63.2 36.8 0.83
#40 659.1 69.2 30.8 0.42
#60 735.6 77.2 228 0.25
#100 789.7 82.9 17.1 0.150
#200 842.1 88.4 11.6 0.074
Sieve Analysis Data for Sample W15-763-232
U.S. Std. Sieve o
8
100% .
90%
80%
70%
g 09
£ 60 %
]
L\
. 50%
c
o
£ 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

“All data are accurately and cgmplefply recorded.

Checked By: /M1 77 €L
LACA

bats:_ 37/ 2707
/ 7
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

|@ELL NAME _ 299-W15-763 |DEPTH 245.0-247.0° |SAMPLE# W15-763-245 |WELL ID# 03339|
TESTEDBY _ JMWimett JCONTACT Dave Weekes [PHONE 372-9130 |DATE 01/11/2001]

SAMPLE SIEVE CUMULATIVE} % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
969.90 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 97.4 10.0 90.0 19.05
3/8" 319.4 32.9 67.1 9.42
#4 442.2 45.6 54.4 4.70
#10 538.4 55.5 44.5 1.98
#20 630.3 65.0 35.0 0.83
#40 709.9 73.2 26.8 0.42
#50 803.3 82.8 17.2 0.25
#100 850.3 87.7 12.3 0.150
#200 891.7 91.9 8.1 0.074

Sieve Analysis Data for Sample W15-763-245

U.S. Std. Sieve

100%

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 accurat nd pletely recorded.

Checked By: Date: ;/ ;5/ IO/
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Appendix C

Geophysical Logs



This appendix contains the borehole geophysical logs obtained from boreholes 299-W10-27,
299-W14-16, and 299-W14-17. Thelogs were run and analyzed by Duratek, Waste Management
Federal Services Northwest, Inc. Included with the logs are Log Header Sheets and Log Analysis
Summary Reports.
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RLS Spectral Gamma Ray Borehole Survey

Duratek Federal Services

Log Header

Project: RCRA Drilling Well: 299-W10-27

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well# _C3125 Water Depth  187.5* fi Total Depth 268.5 ft
Elevation Reference n/a Elevation n/a ft

Depth Reference  Ground Surface Casing Stickup 3.58 ft

Casing Diameter 7.625 ID _in Depth Interval 0to 264 fi Thickness _0.5 in
Casing Diameter 11.75 ID in Depth Interval 0to 56  fi Thickness _0.5 in

*Water depth determined from Moisture Log

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Duratek Federal Services

Date/Archive File Name March 15, 2001 2HW10027

Logging Engineers D. Hollingsworth

Instrument Series RLSG07000S01.0

Logging Unit RLS-1

Depth Interval Oto 160 f Prefix A713
135t0 260 fi A714

Instrument Calibration Date Oct 6, 2000
Calibration Report WHC-SD-EN-TI-292, Rev 0.

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date March 26, 2001

Notes No man-made contamination was detected. Many depth intervals have the natural uranjum levels below
detection threshold. The water level from 187.5 to 260 also reduces the gross eamma and raises
detection thresholds.
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Spectral Gamma Ray Log Analysis & Summary

Waste Management Federal Services

Project: RCRA Dirilling Well: 299-W10-27
Log Type: HPGe Spectral Gamma Ray Log Date: March 15, 2001

General Notes:

Total gamma is a response to geologic concentrations of natural radionuclides. A change in sensitivity of gross
gamma to geologic concentrations of natural radionuclides occurs at both the dual casing change at 56 feet and
the water level at 187.5 feet.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; a —0.02%
change was observed in the gross, (based upon borehole survey data sheet). The FWHM of the 583 keV photo
peak was also within specifications for pre- and post-log verification.

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation (entire
well). Water correction was applied to depths deeper than 187.5 feet. The information on the borehole survey
data sheet indicates the water depth of 221 feet, but the moisture log response and the HPGe log response puts the
water depth at 187.5 feet. No casing correction was applied to the total gamma due to Compton downscatter
interference.

Radionuclides:
No man-made radionuclide contamination was detected. This observation was confirmed using a summing
technique for the spectral data.

The natural urarium concentration is below detection threshold over many intervals. The change in gross
gamma at 4] feet is reflected by changes in potassium and thorium (from stacked response); which are indicative
of geologic effects. The change in gross gamma at 56 feet is due to both a geologic change, reflected in
potassium and uranium (stacked response) as well as the dual casing change. Note that the use of the normal
uranium signal is difficult due to the high statistical deviations and the high detection threshold. The drop in
gross gamma at 187.5 feet is due to the water attenuation within the well.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Duratek Federal Services

Project: RCRA Dirilling Log Date: March 15, 2001
Borehole: 299-W10-27 . Naturally Occurring Radionuclides
Potassium Uranium Thorium
Total Gamma Stacked Stacked Stacked
cfs PCig  pClg  pCig

0 100 200 300 400 500 0 02030 0 2 4 0 1 2

]
i

10

20 4

30 4

L1t 1

40 H

50 4 : :
- 11.75 in. dia. casing
[ ground: surface to:56 ft
60 - : :

70

Depth (feet)

7.625in. dia. casing |
A ground surface to 264 ft]
80 4 : :

90 H
100 H
110 H{

120 4

130 -L

Analysis by. Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Duratek Federal Services

Project: RCRA Dirilling Log Date: March 15, 2001
Borehole: 299-W10-27 Naturally Occurring Radionuclides
Potassium Uranium Thorium
Total Gamma Stacked Stacked Stacked
cls pCilg pCilg pCilg
120 0 100 200 300 400 500 0 0203 0 2 4 0 1 2
o N . : : 3 . : . ]
130 - - - -
140 4 : : - - - -
i Repeat.ESurvey ]
150 4 135-160 ft L _ |
160 - . L n
170 4 : : [ . 5
= [ Water: Level 187.5 ft §
& 180 : : - - i
s |
2 190 4 - - - T
o i g .
200 - - F0F
210 4 - - b T
220 -| - - CHY T
230 o L - Ry F
240 . RV T
250 i :
Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Duratek Federal Services

Project: RCRA Dirilling Log Date: March 15, 2001

Borehole: 299-W10-27 Naturally Occurring Radionuclides
Potassium Uranium Thorium
Total Gamma Stacked Stacked Stacked
cls pCilg pCilg pCilg

240 0 100 200 300 400 500 0 102030 0 2 4 0 1 2

250 -{ L LY e 1L
260 | L | | ]
280 - FAq o - k- _
e
Eood 1 M1
s L
o 310 : : : : -4 0 Fd T
o 3 : : : : : o : =
320 4 | T S R S
e T
w4 b4 i H T

370 -L . i
Analysis by: Three Rivers Scientific
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Neutron-Neutron Moisture Borehole Survey
Duratek Federal Services, Inc.

Log Header

Project: RCRA Dirilling Well: 299-W10-27

Log Type: Moisture Gauge

Borehole information

Well# _C3125

Elevation Reference n/a

Depth Reference Ground Surface
Casing Diameter 7.6251D in
Casing Diameter 11.751D in

Water Depth  _187.5* fi Total Depth 268.5 ft
Elevation n/a ft
Casing Stickup 3.58 ft
Depth Interval 0to 264 ft
ft

Depth Interval 0 to 56

Thickness 0.5 in
Thickness 0.5 in

*Water level determined from Moisture Log

Logging Information

Log Type: Moisture Gauge

Company Duratek Federal Services, Inc.

Date/Archive File Name March 15,2001 2M10027

Logging Engineers D. Hollingsworth

Instrument Series RLSM00.0

Logging Unit RLS-1

Depth Interval Oto110 ft Prefix MA94
85t0185 f MA95
18010 189.75 £ MA96

Instrument Calibration Date
Calibration Report

July 14, 2000
WHC-SD-EN-TI-306, Rev. 0

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date March 26, 2001

Notes Moisture values range from 2% to 25% for depths from 56 to 187 feet. The onset of high moisture
readings at 187.5 feet is due to the proximity of the water level in the borehole, Standard calibration
function was applied to all logged data. Depths shallower than 56 have dual casing with a borehole
diameter of 12.75 inch. Thus the depths from 0 to 56 feet do not have a possible calibration, and the

plot is shown in dark green; where the standard 8 inch calibration is incorrectly applied.
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Moisture Log Analysis & Summary
Duratek Federal Services, Inc.

Project: RCRA Drilling Well ID: 299-W10-27
Log Type: Moisture Gauge Log Date: March 15, 2001

General Notes:

The largest borehole diameter for the calibration models is an 8.64 inches borehole diameter, with .32 inch
casing thickness, and the borchole diameter in these log data is 8.625 inches. Thus the standard calibration was
applied to all log data. The depths shallower than 56 feet have dual casing with a borehole diameter of 12.75
inches. This diameter is beyond rigorous extrapolation and thus the standard calibration is applied, but invalid.
The plot trace from 0 to 56 feet is shown in dark green.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, +3.2% change
from start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat interval from 85 to 110 feet, the logging system performed according to
specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.5 inch) for well
depths greater than 56 feet. Depths shallower than 56 feet were not casing thickness corrected since no
applicable calibration exist for this borehole diameter. No formation density correction has been applied because
density values are not available.

Observations:

The moisture levels show values ranging from 2% to 25% for depth intervals from 56 to 187 feet. The
abnormally high readings that begin at 187.5 feet are a response to the water level at 187.5 feet. Note that
geologist’s information puts the water depth at 221 feet.

Analysis by: Three Rivers Scientific
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RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.
Project: RCRA Drilling Log Date : March 15, 2001
Borehole: 299-W10-27 Depth Datum : Ground Surface

Moisture Moisture
(% vol fraction) (% vol fraction)
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) ; g 1 N | |
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4 8:'5-110ﬂ
110 |- o 110
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120 e _ 120
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Analysis by Three Rivers Scientific
Gross Gamma (c/s)
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RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.

Log Date : March 15, 2001

Project: RCRA Dirilling
Borehole: 299-W10-27

Moisture
(% vol fraction)
0 10 20 30
120 ] T T
13'0 ............................................................... |
140 ............................................................... —
150 b By oo B o
160 b S oo ]
170 b ™ oo ....... |
§ 180 b oS ;Répéét”suw?"éy'_
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Analysis by Three Rivers Scientific

Depth Datum : Ground Surface
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services

Log Header

Project: 2000 RCRA Dirilling Well: 299-W14-16

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well # _C3121 Water Depth 223 ft Total Depth 265 #
Elevation Reference n/a_ Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 0.5 ft
Casing Diameter 925 ID_ in Depth Interval 010 2654 ft Thickness _0.75 " in

Logglng Informatlon
' 'HPGe Spectral Gamma Ray

S Ce s ',.,.WasteManagementFederal Serv1ce5'v i
'V--i_f._'Date/ArcmveFﬂeName - November 1,2000 H2W14016 -~
. Logging Engmeers e - J. Meisner, A. Pearson ’
~ - Instrument Senes }RLSGO7000SOI 0.
= Logging Unit~ - = _RLS -1 L ‘ LR
'«‘,.’*'DAepth,Interval, ,, C Owi2sf Prefix A704,“'~._ T
SR - 100 t0 265.4 i PreﬁxA705_~;1 T

o ,_f;_".msuumem CahbratlonDate Oct6,2000 R
e ~’Cahbratxon Report e _'_WHC-SD-EN-TI-292 Rev() e

Ana|y3|s Informatlon

Three Rivers Smenqﬁc
,,Russ Randall = = =~
November24 2000

fg;oss gamma and ralses detectlon thresholds' e o

cl1



RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: November 1, 2000
Borehole: 299-W14-16 Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg

0 100 200 300 400 500 6102030 0 1 2 0 1 2
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Analysis by: Three Rivers Scientific

C.12



RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Drilling Log Date: November 1, 2000
Borehole: 299-W14-16 Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCig pCig
0 100 200 300 400 500 o 102030 0 1t 2 0 1 2
: 120 1 : : Repéat Survey; = ; {
i 100*;125fl ] > ,: P
130 o : b -4 15§
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200 - - Ll S T
210 4 = L7 LY
220 - - -1 18 T
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230 4 = L L1 ¢ T
240 { - - - - - . -t
250 L ; >

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: November 1, 2000
Borehole: 299-W14-16 Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
cls pCi/g pCilg pCi/g
240 0 100 200 300 400 500 0 102030 0 1 2 0 1 2

250

TR
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mf kg
o 0 Fq it
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w4 0 {4 T
wf k1. Mt
e 0 F b FA i T

370 i : H : : ] I ; i
Analysis by: Three Rivers Scientific
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Spectral Gamma Ray Log Analysis & Summary
Waste Management Federal Services

Project: 2000 RCRA Dirilling Well: 299-W14-16
Log Type:  HPGe Spectral Gamma Ray Log Date: November 1, 2000
General Notes:

Total gamma is a response to geologic concentrations of natural radionuclides. A change in sensitivity of gross
gamma to geologic concentrations of natural radionuclides occurd at the water level (223 feet).

Log data were collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; 2 —0.01% change
was observed in the gross. The FWHM of the 583 keV photo peak was also within specifications for pre- and post-
log verification.

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation (entire

well). Water correction was applied to depths deeper than 223 feet. No casing correction was applied to the total
gamma due to Compton downscatter interference.

Radionuclides:

No man-made radionuclide contamination was detected.

The natural uranium concentration is below detection threshold from 0 to 100 feet, and from 120 to 265 feet. The
changes in gross gamma from 85 to 125 feet are reflected by changes in potassium, uranium, and thorium; which is
indicative of geologic effects.

Analysis by: Three Rivers Scientific
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Neutron-Neutron Moisture Borehole Survey
Waste Management Federal Services

Log Header

Project: 2000 RCRA Dirilling Well: 299-W14-16
Log Type: Moisture Gauge

Borehole Information
Well # _C3121 Water Depth 223 ft Total Depth 265 ft
Elevation Reference n/a Elevation n/a f
Depth Reference Ground Surface Casing Stickup 0.5 ft
Casing Diameter 925D  in Depth Interval 0 to 265.4 fi Thickness _0.75 - in

Logglng Information

T Loa e
" Company -

e -Logging Unit
' »‘;‘,‘_"_‘Depthlnterval

o Instrument Cahbrahon Date

CahbratxonReport

D Hol]mgsworth
, _.'.‘RLSMOO 0 e
0 to 100 fi
8010180 ft
173 to 223 5 ﬂ

vf?;"':July 14, 2000 A
_V'WHC-SD-EN-'I'I-306 Rev o

- Moisture Gauge - - - » NSy
o o oo Waste Management Federal Servlces AT
.+ DatefArchive Fﬂe Name - “November 2, 2000
- Logging Engmeers e
o ]nstrument Series .

M2W14016 ey "

Preﬁx MA70'}' ey
o ‘MAT2 :

Analysns Information

November 24, 2000

- Three Rivers Scxennﬁc' o

‘Russ Randall

’ '::7, inch OD casing, thus the cahbratlon functlon was extrggolatcd from the model ¢ cases to thls dlameter A

T casing thickness correction was ggp lied prior to computation of the volurne moisture. -
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RLS Neutron-Neutron Moisture
Waste Management Federal Services

Project: 2000 RCRA Dirilling

Depth (feet)

Borehole: 299-W14-16
Moisture
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Analysis by Three Rivers Scientific
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RLS Neutron-Neutron Moisture
Waste Management Federal Services
Project: 2000 RCRA Dirilling Log Date : November 2, 2000
Borehole: 299-W14-16 Depth Datum : Ground Surface

Moisture Moisture
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Moisture Log Analysis & Summary
Waste Management Federal Services

- Project: 2000 RCRA Dirilling Well ID: 299-W14-16
Log Type: Moisture Gauge Log Date: November 2, 2000
General Notes:

The calibration coefficients were generated by extrapolation from the actual model standard diameters of 6.56 and
8.64 inch diameters. Thus the accuracy of the calibration is to be determined.

Log data were collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; +0.10 change from
start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat interval from 80 to 100 feet and 175 to 180 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.75 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 16% for the depth interval from 2 feet to 223 feet. The
abnormally high readings that begin at 223 feet are a response to the water level at 223 feet.

Thin wetter zones exist at 10, 30, and 55 feet. A highly laminated structure of wetter zones bounded by drier zones
exists from 90 feet to 124 feet. Over this interval (90 to 124 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 162 to 220 feet. Over this depth interval, there is no good correlation with

the gross gamma signature. Therefore, moisture content is sensitive to the geologic structure over this interval,
while the changes in natural radionuclides are not sensitive to the geologic structure.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services

Log Header

Project: Well:

2000 RCRA Dirilling 299-W14-17

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Casing Diameter 10.1251D in
Casing Diameter 7.625ID in

Well# _C3121 Water Depth 222 ft Total Depth 264.3 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 0.5 ft

Depth Interval 010206 fi
Depth Interval 0 to 264.3 ft

Thickness _0.75 .in

Thickness _0.5 __in

Logglng Information

Log Type: -~ " HPGe Spectral Gamma Ray - - C
Company -7 Waste Management Federal Servwcs‘ i
Date/Archlve Fxle Name October 17,2000 - . AH2W140171‘5,';:'. "
Logging Engmeers s D.Hollmgsworth e s

- Instrument Scries - , -._RLSGO?OOOSOI 0
LoggimgUnit ~ . RIS
Depth Interval 0t 200ﬂ . - Prefix-A700 " ©

e T;;180t0260ﬁ O PmﬁxAm.l}f'
: InsmlmentCahbranonDate B SRR D
o Cahbrahon chort ‘WHC-SD-EN-TI-292 Rch S

AnalyS|s Informatlon ]

atural ‘uranium levels are below detecuon threshold The dual casing from 01020 feet reduoes the
- gross gamma and raises detection thresholds The water level from 222 to 265 also reduces the gross
*2'gamma and raises detection thresholds. - i
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: October 17, 2000
Borehole: 299-W14-17 Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
¢ls pCilg pCilg pCilg

0 100 200 300 400 500 o0 102030 6 1 2 0 1 2

gh. and 10 in. dia. casings

104 ground surface t¢ 20.6 ft :

20 H{

30 4

T T

40 -
50 -

60 4

Depth (feet)

70 —
80 —
90 —
100 —

110 4

120 {

'

Analysis by: Three Rivers Scientific

130 L

c21



RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: October 17, 2000
Borehole: 299-W14-17 Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCirg pCilg
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Analysis by. Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: October 17, 2000
Borehole: 299-W14-17 Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Spectral Gamma Ray Log Analysis & Summary

Waste Management Federal Services

Project: 2000 RCRA Dirrilling Well: 299-W14-17
Log Type: HPGe Spectral Gamma Ray LogDate:  October 17, 2000

General Notes:

Total gamma is a response to geologic concentrations of natural radionuclides. Two changes in sensitivity of gross
gamma to geologic concentrations of natural radionuclides occur at the dual casing change (20.6 feet) and the water
level (222 feet).

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; a -1.1% change
was observed in the gross. The FWHM of the 583 keV photo peak was also within specifications for pre- and post-
log verification. '

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation (entire

well). Water correction was applied to depths deeper than 222 feet. No casing correction was applied to the total
gamma due to Compton downscatter interference.

Radionuclides:

No man-made radionuclide contamination was detected.
The natural uranium concentration is below detection threshold from 0 to 20.6 feet, and from 222 to 265 feet. Both
of these intervals have additional gamma attenuation due to dual casing from 0 to 20.6 feet and the water annulus

from 222 to 265 feet. The changes in gross.gamma from 85 to 123 feet are reflected by changes in potassium,
uranium, and thorium; which is indicative of geologic effects.

Analysis by: Three Rivers Scientific
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Neutron-Neutron Moisture Borehole Survey
Waste Management Federal Services

Log Header

Project: 2000 RCRA Dirilling Well: 299-W14-17

Log Type: Moisture Gauge

Borehole Information

Well #_C3121 Water Depth 222 fi Total Depth 264 .3 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 0.5 ft
Casing Diameter 10.125 ID in Depth Interval 0t020.6 ft Thickness _0.75 -in
Casing Diameter 7.625ID in Depth Interval 0 to 264.3 ft Thickness _0.5 in

Loggmg Informatlon
. Log Type: o . Moistare Gauge e |
‘Company s Waste ManagementFederal Ser\nces
; Date/Archxve Flle Name
. Logging Engmeers
- Instrument Serles
Loggmg Unit
Depth Interval

16101158
960195t
191102238t

}:;Instmment Cahbratl : '”D te" : J‘ﬂy”’ 2000 £
’CalibratxonReport’_ S WHC

Analysns Information
i : ‘Three Rlvers Sc1cnt1ﬁc L

‘due to the proximity of the water level'in the borehole No vahd cahbratmn 1s avallable for the lO mch
"Vasmﬁ.dlameterﬁ-omsurfaceto 206feet. thusthe applicatior of the 8 inch calibration is pl
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RLS Neutron-Neutron Moisture
Waste Management Federal Services
Project: 2000 RCRA Dirilling Log Date : October 17, 2000
Borehole: 299-W14-17 Depth Datum : Ground Surface

Moisture Moisture

(% vol fraction) (% vol fraction)
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Analysis by Three Rivers Scientific Gross Gamma (c/s)
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RLS Neutron-Neutron Moisture
Waste Management Federal Services

Project: 2000 RCRA Dirilling

Borehole: 299-W14-17

Moisture
(% vol fraction)
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Analysis by Three Rivers Scientific
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Moisture Log Analysis & Summary
Waste Management Federal Services

Project: 2000 RCRA Drilling Well ID: 299-W14-17
Log Type: Moisture Gauge LogDate:  October 17, 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 blue line and circle symbols. 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, +0.4% change
from start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat interval from 96 to 115 feet and 191 to 196 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 20% for the depth interval from 20.6 feet to 222 feet. The
abnormally high readings that begin at 222 feet are a response to the water level at 222 feet.

Thin wetter zones exist at 22, 38, and 47 feet. - A highly laminated structure of wetter zones bounded by drier zones
exists from 92 feet to 123 feet. Over this interval (92 to 123 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 172 to 210 feet. Over this depth interval, there is no good correlation with

the gross gamma signature. Therefore, moisture content is sensitive to the geologic structure over this interval,
while the changes in natural radionuclides is not sensitive to the geologic structure.

Analysis by: Three Rivers Scientific
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