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Summary

Two new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at single-shell tank Waste Management Area (WMA) A-AX in fiscal year 2003 to fulfill
commitments for well installations proposed in the draft Hanford Federal Facility Agreement and
Consent Order M-24-00. Well 299-E24-22 has been installed upgradient and well 299-E25-93
downgradient of the WMA.. Specific objectives for these wells include monitoring the impact, if any, that
potential releases from inside the WMA may have on current groundwater conditions (i.e., improved
network coverage); differentiating upgradient groundwater contamination from contaminants released at
the WMA; and improving the determination of groundwater flow direction (i.e., improved water table
determinations).

This report supplies the information obtained during drilling, characterization, and installation of the
two new groundwater monitoring wells, 299-E25-93 and 299-E24-22. This document also provides a
compilation of hydrogeologic and well construction information obtained during drilling, well
construction, well development, pump installation, aquifer testing, and sample collection/analysis
activities.
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1.0 Introduction

Two new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at single-shell tank Waste Management Area (WMA) A-AX in fiscal year 2003 to fulfill com-
mitments for well installations proposed in draft Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement; Ecology et al. 1998) Milestone M-24-57 (Murphy-Fitch 2003).®). The need for
increased monitoring capability was identified in Narbutovskih and Horton (2001) and during a data
quality objectives process for establishing an RCRA/Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)/Atomic Energy Act of 1954 (AEA) integrated 200 West and
200 East Area Groundwater Monitoring Network (Byrnes and Williams 2003).

One outcome of the data quality objective process was a requirement to install additional groundwater
monitoring wells in the immediate vicinity of WMA A-AX. Two wells have been installed; one located
upgradient and one downgradient of the WMA (Figure 1). Specific objectives for these wells include
monitoring the impact, if any, that potential releases from the WMA may have on current groundwater
conditions (i.e., improved network coverage); differentiating upgradient groundwater contamination from
contaminants released at the WMA,; and improving the determination of groundwater flow direction (i.e.,
improved water table determinations). This report provides the information obtained during drilling,
characterization, and installation of the two new groundwater monitoring wells at the single-shell tank
WMA A-AX.

1.1 New Groundwater Monitoring Wells

The two new groundwater monitoring wells were installed between July and September 2003. The
wells are identified as 299-E25-93 (well ID C4122) and 299-E24-22 (well ID C4123) and shown on a
location map in Figure 1. The new wells were constructed to the specifications and requirements
described in Washington Administrative Code (WAC) 173-160, and the groundwater monitoring descrip-
tion of work for drilling and installation (Williams 2003) and specifications used by Fluor Hanford, Inc.
(FHI) for well drilling and construction. During drilling and construction of the wells, sampling and
analysis activities were conducted to support screening for radiological contaminants and to collect
sediment grab samples for geologic descriptions and for archiving in the Hanford Geotechnical Sample
Library located at Building 3718A/B in the 300 Area.

This document provides a compilation of hydrogeologic and well construction information obtained
during drilling, well construction, well development, pump installation, aquifer testing, and sample
collection/analysis activities. Appendix A contains the Well Summary Sheets (as-built diagrams), the
Well Construction Summary Report, the geologist’s borehole log, well development and pump installa-
tion reports, and the well survey records. Appendix B contains results of field and/or laboratory determi-
nations of physical properties of sediment samples. Appendix C contains borehole geophysical logs and
borehole deviation survey results. Additional well construction documentation is on file with FHI in

(@) Letter from EJ Murphy-Fitch (Fluor Hanford Inc., Richland, Washington) to Distribution, “Tentative
Agreement on Tri-Party Agreement Negotiations on the Overall Strategy and Approach for Hanford
Groundwater Protection, Monitoring, and Remediation (M-024),” dated September 22, 2003.
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Figure 1. Map of Single-Shell Tank Waste Management Area A-AX and Locations of New and
Existing Wells in the Groundwater Monitoring Network



Richland, Washington. The Records Management Information System and the Hanford Well Information
System [http://apweb02/cfroot/rapidweb/phmc/cp/hwisapp/] are two electronic databases that also contain
the drilling and construction records for these two wells.

English units are used in this report to describe drilling and well completion activities because that is
the system of units used by drillers to measure and report depths and well construction measurements.
Conversion to metric can be done by multiplying feet by 0.3048 to obtain meters or by multiplying inches
by 2.54 to obtain centimeters.

2.0 Well 299-E25-93

Well 299-E25-93 is located along the southeast side of the 241-A tank farm (Figure 1). The well is
downgradient of WMA A-AX and will help determine if contaminants are released from the WMA.

2.1 Drilling and Sampling

Well 299-E25-93 (well ID C4122) was drilled with a dual wall percussion rig (Becker-hammer) from
surface to a total depth of 320 feet below ground surface (bgs). Temporary 9-inch-outside-diameter, dual-
wall casing was used during drilling from the surface to total depth. Borehole drilling began on July 1
and total depth was reached on July 2, 2003.

Grab samples of sediment for geologic description and archive were collected at approximately 5-foot
intervals from ground surface to total depth. Also, one 2-foot-long, 4-inch-diameter split spoon sample
was attempted from the proposed screen interval for physical property analysis (sieve analysis) to confirm
screen selection. The split spoon attempt was unsuccessful, so grab samples from the drill cuttings return
line were collected from the screen interval (at ~281 feet bgs and ~316 feet bgs).

Sediments encountered during drilling consisted of backfill material and recent sediments (Holocene)
deposited to a depth of approximately 10 feet bgs, Hanford formation sediments composed of sand to
gravelly sand to sandy gravel from 10 feet bgs to about 266 feet bgs, and the sandy gravel of the lower
Hanford formation and/or the mainstream alluvial facies of the Cold Creek unit from 266 feet bgs to
approximately 317 feet bgs. Ringold Formation silty sandy gravel is indicated from 317 to 320 feet bgs
total depth. The wellsite geologist’s detailed lithologic borehole log and 5-foot depth interval sediment
descriptions are included in Appendix A. A more complete hydrogeologic interpretation of the borehole
sediments is included in Chapter 7.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contam-
inants (i.e., for alpha, beta, and gamma). Organics were not detected. The well was geophysically
logged on July 7, 2003, by Stoller Corporation. Geophysical logging indicated that a slight amount of
manmade cesium-137 was detected near ground surface (4.9 pCi/g maximum concentration) and at
scattered intervals down to 195 feet bgs (Appendix C). Chapter 5 provides more details of geophysical

logging.



2.2 Well Completion

The permanent casing and screen was installed in well 299-E25-93 in July 2003. A 35-foot-long,
4-inch-inner-diameter, stainless steel, continuous wire-wrap (0.02-inch slot) screen was set from 278.23
to 313.26 feet bgs. Below the screen interval there is a 2-foot-long stainless steel sump placed from
313.26 to 315.26 feet bgs. The permanent well casing is 4-inch-inside-diameter, stainless steel from
278.23 feet bgs to 2 feet above ground surface.

The screen filter pack is 10-20 mesh silica sand placed from 273.1 to 320 feet bgs. The sand pack
was settled and initial development completed using a dual-flange surge block. The annular seal is
composed of bentonite pellets from 268.5 to 273.1 feet bgs and bentonite crumbles from 10.5 to
268.5 feet bgs. The surface seal is composed of Portland cement grout from 10.5 feet bgs to ground sur-
face. A 4-foot by 4-foot by 6-inch concrete pad was placed around the well at the surface. A protective
well head casing with locking cap, four protective steel posts, and a brass marker stamped with the well
ID number and Hanford well number were set into the concrete pad. The Well Construction Summary
Report and Well Summary Sheet (as-built) are included in Appendix A.

A vertical borehole deviation survey was conducted utilizing a downhole gyroscope in the completed
well to determine the well bottom location relative to a vertical borehole projection. Survey results are
discussed in Chapter 6 and located in Appendix C.

The elevation and geographic coordinates of the well were surveyed by Fluor Federal Services on
October 31, 2003. The horizontal position of the well was referenced to horizontal control stations estab-
lished by the U.S. Army Corps of Engineers (USACE). The coordinates are Washington State Plane
Coordinate System, South Zone, NAD83(91) datum. Vertical datum is NAVD88 and is based on existing
USACE bench marks. Survey data are included in Table 1 and Appendix C. The static water level was
278.04 feet bgs on July 15, 2003.

2.3 Well Development and Pump Installation

Well 299-E25-93 was developed on August 14, 2003. Well development was performed at three
different intervals. A temporary, 5-horsepower submersible pump was used for development. Depth-to-

Table 1. Survey Data for Wells 299-E25-93 and 299-E24-22

Well Name (Well Easting Northing Elevation
ID) (m) (m) (m) Comments
299-E25-93 575,471.51 136,022.09 Center of casing
(C4122) 208.040 Top of casing, N. edge
207.265 Brass survey marker
208.046 Top pump base plate, N. edge
299-E24-22 575,262.68 136,142.82 Center of casing
(C4123) 210.285 Top of casing, N. edge
209.553 Brass survey marker
210.291 Top pump base plate, N. edge
NOTES: Horizontal Datum is NAD83(91); Vertical Datum is NAVD88; Washington State Plane Coordinates (South
Zone); surveyed October 2003.




water level was measured at 281.26 feet below top of casing (btc) prior to development. A pressure
transducer was installed above the pump and connected to a Hermit datalogger to monitor water level
during development. Table 2 contains the results of final well development, including pump intake depth,
pump rate, pump run time, drawdown, recovery time, final turbidity (NTU), and stabilized conductivity
and temperature readings. A total of 4,547 gallons of water was pumped.

A dedicated Redi-Flo-3, 0.7-horsepower Grundfos™ submersible sampling pump was installed in
well 299-E25-93 on September 16, 2003. The sampling pump intake was set at 286.1 feet btc,
approximately 5 feet below the water table, and connected to the surface with 3/4-inch-diameter stainless
steel riser pipe.

Table 2. Well Development Information for Well 299-E25-93

Pumping
Pump Intake Run Time Drawdown Recovery Test

Pump Rate | Depth (ft btc) (min) (ft) Final Readings Time (min)
25.5 gpm 316.1 59 0.2 1.26 NTU, 564 ps/cm, 20.4 C 11 (99.8%)

26 gpm 306 64 <0.1 0.83 NTU, 550 ps/cm, 21.6 C 14 (100%)

26 gpm 296 53 <0.1 1.19 NTU, 555 ps/cm, 20.6 C 10 (100%)
ftbtc = Feet below top of casing.
gpm = Gallons per minute.
min = Minutes.
NTU = Nephelometric turbidity unit.
us/cm = micro siemen per centimeter.

3.0 Well 299-E24-22

Well 299-E24-22 is located on the west side of the tank farm (Figure 1). The well is upgradient of the
WMA A-AX and will help differentiate upgradient groundwater contamination from contaminants
released at the WMA.

3.1 Drilling and Sampling

Well 299-E24-22 (well ID C4123) was also drilled with a Becker -hammer rig from surface to a total
depth of 330 feet bgs. Temporary 9-inch-outside-diameter, dual-wall casing was used for drilling
throughout the borehole to total depth. Borehole drilling began on July 10 and reached total depth on July
11, 2003.

Grab samples of sediment for geologic description and archive were collected at approximately 5-foot
intervals from ground surface to total depth. Also, one 2-foot-long, 4-inch-diameter split spoon sample
was attempted from the proposed screen interval for sieve analysis to confirm screen selection. The split
spoon retrieved 100% of sample from 286 to 288.5 feet bgs; a grab sample was also collected from the
drill cuttings return line at ~321 feet bgs for sieve analysis.



Sediments encountered during drilling consist of backfill and recent sediments (Holocene) deposited
to a depth of approximately 8 feet bgs, Hanford formation sediments composed of sand to gravelly sand
to sandy gravel from 8 feet bgs to about 300 feet bgs, and the sandy gravel of the lower Hanford forma-
tion and/or the Cold Creek unit from 300 feet bgs to total depth (330 feet bgs). A distinct silt/clay layer
was encountered from 267 to 272 feet bgs. A more complete hydrogeologic interpretation of the borehole
sediments is included in Chapter 7. A detailed lithologic borehole log is provided in Appendix A.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contam-
inants (i.e., for alpha, beta, and gamma). Organic vapor analysis detected 3.6 to 3.8 parts per million
organics in the borehole at 300 feet bgs. The well was geophysically logged between July 12 and July 15,
2003, by Stoller Corporation. Geophysical logging indicated that a slight amount of manmade cesium-
137 was detected at scattered intervals down to 125 feet bgs (Appendix C). Chapter 5 provides more
details of geophysical logging.

3.2 Well Completion

The permanent casing and screen was installed in well 299-E24-22 in July 2003. A 35-foot-long,
4-inch-inner-diameter, stainless steel, continuous wire-wrap (0.02-inch slot) screen was set from 321.26
to 286.21 feet bgs. Below the screen interval, there is a 2-foot long stainless steel sump placed from
323.68 to 321.26 feet bgs. The permanent well casing is 4-inch-inside-diameter, stainless steel from
286.21 feet bgs to 2 feet above ground surface.

The screen filter pack is 10-20 mesh silica sand placed from 330 to 281.1 feet bgs total depth. The
sand pack was settled and initial development completed using a dual-flange surge block. The annular
seal is composed of bentonite pellets from 281.1 to 276.1 feet bgs and bentonite crumbles from 276.1 to
10 feet bgs. The surface seal is composed of Portland cement from 10 feet bgs to ground surface. A
4-foot by 4-foot by 6-inch concrete pad was placed around the well at the surface. A protective well head
casing with locking cap, four protective steel posts, and a brass marker stamped with the well ID number
and Hanford well number were set into the concrete pad. The Well Construction Summary Report and
Well Summary Sheet (as-built) are included in Appendix A.

A vertical borehole deviation survey was conducted in the completed well to determine the well
bottom location relative to a vertical projection. Survey results are discussed in Chapter 6 and located in
Appendix C.

The vertical and horizontal coordinates of the well were surveyed by Fluor Federal Services in
October 2003. The horizontal position of the well was referenced to horizontal control stations estab-
lished by the U.S. Army Corps of Engineers. The coordinates are Washington State Plane Coordinate
System, South Zone, NAD83(91) datum. Vertical datum is NAVD88 and is based on existing USACE
bench marks. Survey data are included in Table 1 and Appendix C. The static water level was 286.02
feet bgs on July 17, 2003.



3.3 Well Development and Pump Installation

Well 299-E24-22 was developed on September 8, 2003. Well development was performed at three
different intervals. A temporary, 5-horsepower submersible pump was used for development. Depth to
water level was measured at 288.94 feet btc prior to development. A pressure transducer was installed
above the pump and connected to a Hermit™ datalogger to monitor water level during development.
Table 3 contains the results of final well development, including pump intake depth, pump rate, pump run
time, drawdown, recovery time, final turbidity, and stabilized conductivity and temperature readings. A
total of 4,087 gallons of water was pumped.

A dedicated Redi-Flo-3, 0.7-horsepower, Grundfos™ submersible sampling pump was installed in
well 299-E24-22 on September 8, 2003. The sampling pump intake was set ~7 feet below the water table
at 296 feet btc and connected to the surface with 3/4-inch-diameter stainless steel riser pipe.

Table 3.  Well Development Information for Well 299-E24-22

Pumping
Pump Rate | Pump Intake Run Time Drawdown Recovery Test
(gpm) Depth (ft btc) (min) (ft) Final Readings Time (min)
22.5 324.2 80 0.2 2.31 NTU, 519 us/cm, 18.2C 24 (99.9%)
24 314.2 63 <0.1 2.25NTU, 366 ps/icm, 18.4 C 16 (100%)
25 303.1 31 <0.1 3.14 NTU, 370 ps/cm, 185 C Not available
ftbtc = Feet below top of casing.
gpm = Gallons per minute.
Min = Minutes.
NTU = Nephelometric turbidity unit.
us/cm = micro siemens per centimeter.

4.0 Sampling and Analysis During Drilling

This section describes the collection and analysis of sediment samples collected during drilling from
wells 299-E25-93 and 299-E24-22.

4.1 Field Screening

Sediment samples were screened in the field prior to sample collection for indications of contami-
nation. The drill cuttings and samples were screened for volatile organic contamination, beta-gamma
activity, and alpha activity by radiation control technicians and safety staff. All radiation activity levels
were at or below background for wells 299-E25-93 and 299-E24-22. Volatile organic screening was
performed with a photo-ionization detector. No volatile organics were detected during drilling in well
299-E25-93, but 3.6 to 3.8 parts per million concentration was detected in the well 299-E24-22 at a depth
of 300 feet bgs. No action was taken, and monitoring and drilling continued.



4.2 Borehole Sampling

Sediment samples of drill cuttings were collected for geologic description (documented in the
geologic borehole log) and archival from both boreholes at 5-foot intervals from ground surface to total
depth. The geologic borehole logs are included in Appendix A. One-pint sediment samples collected in
glass jars are archived in the Hanford Geotechnical Sample Library which is located at Building 3718A/B
in the 300 Area.

Two split spoon samples were attempted from the interval to be screened at each borehole. In some
cases, soil grab samples were used in lieu of split spoon samples because of incomplete sample recoveries
or because the formation was not conducive to split spoon sampling. These samples were sieved for
particle size distribution to provide data for screen slot size confirmation/selection. Sieve data and
distribution curves are available in Appendix B.

All sediment sample depths are documented in the geologic borehole log for each well (located in
Appendix A).

5.0 Geophysical Logging

A spectral gamma-ray borehole geophysical survey was conducted in both boreholes by Stoller
Corporation. The spectral gamma-ray tool was used to determine the presence and concentration of
manmade and naturally occurring gamma-emitting radionuclides in the boreholes. The geophysical logs
have also been correlated with the geologic log data and the results are presented in Chapter 7. The full
suite of logs for both wells and detailed geophysical logging reports for the two wells are provided in
Appendix C. The reports also describe calibration requirements, data processing, and log plots.

Well 299-E25-93 was logged on July 7, 2003 using high resolution, spectral gamma-ray instrumen-
tation from ground surface to 320 feet bgs inside temporary dual-wall carbon steel casing with an approx-
imate outside diameter of 9 inches. A repeat section was run from 320 to 288 feet bgs. Measurements
were made at a “move-stop-acquire” mode and at a rate of 100 seconds per foot. Cesium-137 was the
only gamma-emitting manmade radionuclide detected during geophysical logging. Cesium-137 was
detected at ground surface with a maximum concentration of 4.9 pCi/g. Cesium-137 was also detected
sporadically at a few other depths throughout the borehole near the 0.3 pCi/g minimum detection limit.
The geophysical logs are in Appendix C. Neutron-moisture logging was not completed because a dual-
wall casing was used and the casing diameter was too large for the calibrated neutron moisture tool.

In well 299-E24-22, logged between July 12 and 15, the spectral gamma-ray tool was run from
ground surface to a depth of 328 feet bgs within the nominal 9-inch-diameter dual-wall temporary carbon
steel casing. A repeat section was run from 105 to 72 feet bgs. Measurements were made at a “move-
stop-acquire” mode and at a rate of 200 seconds per foot. Cesium-137, a manmade radionuclide, was
detected at a few depths throughout the borehole near the method detection limit (0.3 pCi/g). Neutron-
moisture logging was not completed because a dual-wall casing was used and the casing diameter was too
large for the calibrated tool.



6.0 Borehole Gyroscope Survey

Downhole deviation (gyroscopic) surveys were performed in both wells following construction to
determine the vertical and horizontal location coordinates of the screened interval (i.e., water table)
relative to the borehole surface location and to determine the vertical dimension of the overall well.
These data are used to determine the extent of borehole deviations created during drilling. The data can
also be used to correct water-level elevations from depth-to-water measurements taken in the completed
wells. Refer to Appendix C for the results of these surveys.

In well 299-E25-93, results indicate that at a measured cable depth of 305 feet, the true vertical depth
of the well is 304.99 feet. (Note: This is not the drilled total depth). Figure 2 illustrates the vertical and
horizontal offsets from the surface projection of well 299-E25-93. The correction factor for determining
the true vertical elevation of the water table is ~0.01 foot. This distance should be subtracted from the
depth-to-water measurements to obtain true depth.

Directional Survey (Gyroscope)

100

Hole: C4122
Survey Date: 8/21/2003
Measured Depth: 305 ft

Vertical Depth: 305 ft
Max Inclination: 0.9 degrees
Hole bottom coordinates

(relative to surface)
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E East: 2.29 ft
200 -

Depth (ft)
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5
0 .- \West|East—7
(f0)

Figure 2. Vertical Profile and Bottom Hole Projections of Well 299-E25-93



In well 299-E24-22, results indicate that at a measured cable depth of 312 feet, the true vertical depth
of the well is 311.65 feet. (Note: This is not the drilled total depth). Figure 3 illustrates the vertical and
horizontal offsets from the surface projection of well 299-E24-22. The measured depth-to-water table is
approximately 286 ft bgs and the correction factor at this depth for determining the true vertical elevation

of the water table is ~0.27 foot. This distance should be subtracted from the depth-to-water measure-
ments to obtain true depth.

7.0 Subsurface Characterization Results and Interpretation

Results from the sediment sampling, physical property analysis, geologic log, geophysical logs, well
development, and aquifer testing from each borehole are correlated to provide an interpretation of the

hydrogeology at each borehole. This section includes a discussion of the criteria used to evaluate and
interpret the data. The composite logs in Figures 4 and 5 illustrate the interpreted hydrogeology
developed for each well.

Directional Survey (Gyroscope)

100 -

Hole: C4123
Survey Date: 8/22/2003
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5
.- West | East—7
(f)

Figure 3. Vertical Profile and Bottom Hole Projections of Well 299-E24-22
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7.1 Physical Properties

There was no analysis for physical properties conducted on samples from these wells except sieve
analysis of sediment samples (grab or split spoon) collected from the screen interval for particle size
distribution. Particle size distribution results (sieve results) are provided in Appendix B.

Grab samples collected at 5-foot-depth intervals are described on the geologist’s borehole log located
in Appendix A. The wellsite geologist’s graphic representation of the borehole logs for both wells are
illustrated in composite logs (Figures 4 and 5). The sample quality and formation representativeness of
the grab samples, and thus the borehole log descriptions, are limited due to the nature of the drilling. Drill
rates were very fast (>250 feet per day) and the airlifted cuttings return process, which causes gravity
separation of sediments based on grain size and density, most likely mixed a lot of the sediment cuttings
from different depth intervals before the cuttings reached the surface. When thin beds or sharp contacts
were drilled, the returned sediments that were collected could not be easily evaluated or confidently
correlated to their representative depth intervals.

The spectral gamma geophysical logs do indicate the presence of sharp contacts and/or thin bed inter-
vals which can not always be differentiated in the returned cuttings. These changes are not documented
in the geologic borehole log for these wells but evidence they exist can be seen in core data collected in a
nearby well. VVadose-zone core recovered from well C4124 (299-E27-22) at single-shell tank WMA C
provides evidence of these contacts and the thin, sharp lithologic changes that are seldom recognized
when only evaluating drill cuttings returns from the Becker-Hammer drilling method.

7.2 Sediment Digital Photographic Log

A digital photographic log is included in each composite log for the wells (Figures 4 and 5). Grab
samples from the cuttings return line (cyclone) were collected for lithologic descriptions, documented in
the borehole log in Appendix A archives, and for digital photography of the sediments. These photo-
graphic log presentations, compiled from 1-inch chip tray samples collected at 5-foot-depth intervals,
provide a qualitative visual tool that reveals changes in major lithologic intervals (i.e., grain size, color,
and relative moisture). The digital photographic logs provide a means to illustrate subsurface lithologic
and related hydrogeologic features. The interpretative value of these logs is also limited by the sample
collection technique and sample container site.

7.3 Geophysical Logging

Cesium-137 was the only manmade radionuclide detected in both wells. This contaminant is mainly
at the surface but there are a few sporadic detects at the minimum detectable level throughout the
boreholes. Appendix C provides more details about the cesium detected in the boreholes.

For well 299-E25-93, geophysical log plots of the naturally occurring gamma emitting radionuclides
(potassium, uranium, and thorium) indicate there are several distinct activity changes (inflection points) at
depths of ~50, 65, 130, 205, and 279 feet bgs. These major changes correlate to lithologic features (i.e.,
contacts and/or thin contrasting lithologic intervals) and the water table (Figure 4). The inflections at
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~50, 65, 130 and 205 feet bgs probably correspond to distinct changes in lithology (i.e., grain size, clast
mineralogy, or both). As discussed in the section above, these changes are not documented in the
geologic borehole log for this well but evidence they exist can be seen in core data collected in a nearby
well.

For well 299-E24-22, geophysical log plots of naturally occurring radionuclides indicate there are
several distinct activity changes (inflection points) at depths of ~38, 108, 165, 208, 267, 272, and 286 feet
bgs. The inflections at 38, 108, 165, and 208 bgs probably correspond to unrecognized changes in lith-
ology similar to those discussed in the previous sections. The inflections at 267 and 272 feet bgs and high
gamma peaks (~268 and 271 feet bgs) correspond to a ~5 foot thick silt/clay interval that is recognized in
the borehole and as clay clumps in the digital photographic logs (Figure 5). The water table is indicated
at 286 feet bgs.

No attempt has been made to correlate specific units of facies between these two wells, although
evaluation of the logs does suggest some continuity may exist.

7.4  Aquifer Tests

Slug testing was performed in both wells following construction and development. The slug tests are
performed to provide semi-quantitative calculation of hydraulic conductivity in the unconfined aquifer
(i.e., the screen interval). The slug testing results provide an objective method to evaluate the hydraulic
properties of the formation and support interpretation of the hydrogeology of the aquifer system.

Highly permeable conditions are indicated from well screen development drawdown data collected
during constant rate pumping in both wells. Drawdowns were less than 0.11 feet (22.5 gallons-per-
minute pump rate) and 0.16 feet (25.5 gallons-per-minute pump rate) in wells 299-E24-22 and 299-E25-
93, respectively. During slug testing, both wells exhibited highly permeable screened test intervals with
test recovery within 10 seconds. Well 299-E24-22 exhibits an oscillatory, underdamped slug test
response, while well 299-E25-93 displays a rapid, exponential decay (overdamped) test response. An
oscillatory response indicates a higher permeability test interval (all other test parameters being similar,
e.g., well-screen length). Preliminary average hydraulic conductivity values for the two wells are: well
299-E24-22 > 100 feet per day and well 299-E25-93 <100 feet per day. Quantitative analysis results for
these two well sites will be documented in a subsequent PNNL technical report that presents hydrologic
test results for slug tests conducted during fiscal year 2003.

7.5 Composite Logs

Composite logs have been assembled for each well using the well as-builts, aquifer testing results, the
geologic graphic log description of the sediments, the digital photographic log, and the geophysical logs.
Stratigraphic interpretation contacts and key lithologic changes are identified where possible. The
composite logs for new wells 299-E25-93 and 299-E24-22 are illustrated in Figures 4 and 5, respectively.
These interpretations are also consistent with Woods et al. (2003) and Williams et al. (2000).

The Hanford formation comprises most of the thick vadose zone in both wells, composed mostly of
sand to silty sandy gravel. There are several distinct contacts and thin fine grain lithologic intervals (e.g.,

16



silt or soil horizons) within the Hanford formation, implied by the inflections on the geophysical logs.
The most significant inflections are dashed on the composite log to imply a contact.

The uppermost unconfined aquifer is composed mostly of uncemented, loose, gravel to silty sandy
gravel and appears characteristic of the more permeable lower Hanford formation and/or the Cold Creek
unit (formerly called “reworked Ringold Formation sediments” or the “Pre-Missoula Gravel™”). The
contact between the lower Hanford formation and the Cold Creek unit is gradational and not easy to
distinguish. The lower Hanford formation and/or Cold Creek unit upper contact is approximately located
at 266 and 300 feet bgs in wells 299-E25-93 and 299-E24-22, respectively (Figures 4 and 5). Criteria for
designating the Cold Creek unit sediments include dominantly gravel deposition, samples composed of
less than 50% basalt, and hydraulic conductivity values (> 55 feet per day) greater than published results
for known Ringold Formation sediments.®” However, distinguishing this unit based on hydraulic
conductivity valves from lower Hanford formation gravel is not possible in this area.

In well 299-E25-93, the very bottom 3 feet from 317 to 320 ft bgs (total depth) comprises a portion of
the Ringold Formation Unit 9. This unit is characterized by silty sandy gravel that is less than 25%
basalt, has moderate cementation, contains iron staining, micaceous material, and is described in daily
drilling logs as difficult slower drilling. The interpretation of the lower Ringold Formation Unit 9 at the
bottom of this well is consistent with interpretations described in Williams et al. 2000.
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Project: €03 @c A drilling Reference Measuring Point: Geound Surface
Sample Sample Description Comments
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
(Ft) | Type | Blows Log Ct:ulorp Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
No. |Recovery ' Max Particle Size. Reaction to HCI X
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Reviewed By:
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Signature: ¢ g.aa0o
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BOREHOLE LOG

Page 5 of ¥
Date: o3]0lo®

Well ID:C dtzx

| Well Name: s o@ —¢ 25 ~23

Project: e o3 R A Ac. 'L\'.'vaa-

Location: £ e o & 2:1-Y fanle Lacm.
Reference Measuring Point.

Sample Sample Description Comments
Depth Graphic =50 T r—— - e - =
p Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
(Ft) Trzope ReBL%‘::ry Log Color, Moisture ent, Sortin .Angulaﬁgmaiieralogy. Method of Driving Sampling Tool
: i HCI i
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Page (s of §

Date: o=lolo3

BOREHOLE LOG

WellID: 14122 Well Name: 2q9- £ 2§-Q 3 jlocation: £ 4T o€ 2U1-A Tank Tarm
Project:C4 ©3 Rcea DeiWling Reference Measuring Point: € ~g eend Sur€ac e
Decth Sample Grany Sample Description Comments
ep r8PNIC ™ Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
(Ft) | Type | Blows Log CoIor?Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
No. |Recovery icle Si ion to HCI Sampler Size, Water Level
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BOREHOLE LOG

Page 7 of ¥

Date: ©oq]otlo3

Well ID: o lan

Well Name: ;q9-g25 -2 3

Location: £asT of 2xdi-A Tank Facen

| Date: o\ o¢lo3

Signature: @ S\ s x e \nn Mﬁrﬁ

A.10

Signature: M M

Project ey o3 Rc A AW n‘;{ Reference Measuring Point: G round 5 ur €oc<
Sample ) Sample Description Comments
D(?:?t)h Type | Blows Gr&) hic Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
- No. |Recovery 9 Color, Moisture Content, Sorting, Ar]gglgrig,cll'mnsralogy, Method of Driving Sampling Tool
Max Particle Size. Reactio Sampler Size, Water Level |
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BOREHOLE LOG

Page _8 of

Date: 0qlo\lo,

Well ID: cdlax

Location: ¢asz oF 3241- 4 Tank Farm

| Well Name: 49 ca5a3

Reference Measuring Point: G cound sycface

Comments

Depth of Casing, Drilling Method
Metélod of Driving Sampling Tool
ampler Size, Water Level |
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= 3,

i Re potT
WELL DEVELOPMENT AND TESTING DATA b XY
Pagz \ ©
Well Name: Well ID: Well Location: Date:
29 -€ 25-93 ed1ax fuck ofF 241-A Tonk Carm lwdla3

Reference Measuring Point {(unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? [J Yes [ No ‘Doas the well have a cementpad? [ Yes [ No
PART 1 PART 4
STATIC WATER LEVEL:
Last Recorded Current
StartofJob >g1.26'v0¢ Measurements Measurements
End of Job - Date: Date: g, 4los
DEPTH TO BOTTOM:
StertofJob 5 .¢. 5" Toc cl lc
L ]
EndofJob  — it f
PART 2 7Y 11 3
WELL DEVELOPMENT DATA A A
Pump Model ¢ L b B PP B
” T
Intake Depth Bmk_-, ikl Sast t aau” |
Starting Turbidity 8 \ "o, \ 4.4 ) | I
Pump Start Stop Flow Rate | A= —2:23 A=_23.5¢
A mIng 1504 J = o = . i
|§_ﬂt\ I \J\HO as:S qem n (P E LA
™ ns L\l wé gad i
\gﬁu 1342 Mawo agm | C= -0 Colimess i A
bl Ss;ma nﬁ‘) u;-ﬁg‘? i v il B
2 Q. ?'p l_
[1Spu-S+ s h 4 1378 = USY K. Sgals \—
Are there any reference marks on the casing strings? [J Yes [J No
Total Pumped 4547 aals. PART S
i TR -) - i "
Final Turbidity 70\ g3 \ .19 COMMENTS: 0. 5238 o) oL
XD SN/Range (PSI) 2.0 o3: o8sa T = il +
M; 0952 qung 51'&\-‘-“:‘ rig oOn 5:‘_!&. .SQ.ﬂ\na wp
\IQSTANTANEOUS SLUG TEST o0 . Sdianis gl
Static Wate( Level (TOC) PRI IR I
Transducer D}pkh ' ! oume® H.LE 10 PR cable el
Baseline Start 0907 Assemloling pume, Tasting, Works
injection Start ounu_Teige: \ frevamie pige.
e ‘ A) T
Baseline Start 8"10, 3 OARE Pureg oo e drocl onuite,
" L) - ;
Withdrawal Start J\m OO TnatrumentS calibrated.
Slug Volume v - \ 1038 Puwnp \tremm'e Qi or ""‘w
XD SN/Range (PSl) i N wad S-ek!m-% Yransducer.
s3pared by (print name): _ Signature: Date:
|—Snartens \artiner M.%“J&,;\ oglLiqlos
Reviewed by (print name): Signature: i Date:
L.D. Walker ﬁw lo-(-03
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Page @ of 3

FIELD ACTIVITY REPORT - DAILY DRILLING

Date: og{1qlo>

ellD: & g3~ Well Name: o o0~ £ 25-a43
cation: favt 0 24-A Tawk Sarm ReportNo:: 3 ( woe)\\ davelopwment )
Start Finish Total
Time oBHS Time leeo Time .25 hes
Hole Depth/Csg J— Hole Depth/Csg = Hole Depth/Csg — [ —
Reference Measuring Point: Casing StringNo. 1 2 3 4 Rod Size:
GROUND SURFACE SeeReportNo. 1t \\ DeveloomenT
Time/Depth Description of Activities/Operations with Depth
From To (Attach applicable drawings and document straightness test results)
[\eyo 32704 initiad heed (RBovom Tniecval)
1<l Test = A => 2%, = 5
lo Ui Tai41a9 weeasurements s oW R AN Tueb Z20:%; cond @I T
1959 28 vasise quiT werkine.,
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Tive J::rrgw Ttk T X ?3 MMﬁ
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Wy | Ses L6R 2.2 32589 O.\9
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Signature: ¢ G e ~Qo m Signature:
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Page 3 of 3

FIELD ACTIVITY REPORT - DAILY DRILLING
Continuation Page Date: o | 1dlom

ell Name: yaa-gag5-a%

Well ID: ¢ wtaa

ation: Tast o f 2UV-A Tank Torwm

Continuation of Report No.: 3 ( ,el\ deye\opmert)

Time/Depth - . . .
Description of Activities/Operations with Depth
From To
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FIELD ACTIVITY REPORT -
WELL SERVICES Pege _1_of 1
Date Well No, & 4ta2 Rig Type/Model lnlg No. Contract/Work Order No. | Report No. |
ﬁle‘!\y&.a& 299 -¢ 29 -5 Pume SeWiag vig \
Pupose Tastol gumes v C10d RCAR wills. Reference |Location Easc of
: - Adi-A  Toank
Facn,
HISTORICAL DATA | PUMP SYSTEM CONFIGURATION
Construction Depth ., . __ 7 Pre-Maintenance Post-Meintenance
5.2, bgs Type
Casing Size Type Set At 2,1 ¥ lor o t 12
v s o
4"20 seaoy, sch10_ 2.0 = 378.33 | PumP Model i :
Casing Perforations Schedule Interval i 3
; ) Tubing Size/Type 025 "pp 58 304
278,33 - 313.2 )
Well Soreonts) Type intercal Length-Bottom of Tubing to Pump Intake v, Ly e
420 85304, 510 8020 slot Tubing Length B ags.0”
Last Recorded Last Recorded ngth-Top of Tubing to Ref Point
Depth-to-Water Depth-to-B. - i b oorenoe
291.347 3i18.85° Pump Inteke Set st (Depth) asu.” Toc
Current Current Reference/Measuring Point
Depth-to-Water Depth-to-Bottom $ .
218137 318.95" Tep 0% Casnly
_ Personnel Materials Used )
StatTime o843 | g4 - fues (roNedell) Grundfos RALI03 pumg
End Time \3 £5 - neT M
CH6 geologt 3T - Cotmachin 0.75"0D Schedule 4o, ss30Y

—— |tayge Creisknsgn deiWN Creudy

o Time H e mmi L j’:?&- -

’
SDe 28 3> 107 section3 390
ﬁ Total Time 4.5 hes ":“\ o Vs 57 seswion = §°
. AT .
Description of Operations/Remarks
r;ﬁmﬁ_ Sn-sire. Tos(T.8sh ) 8 A A
©X00 _ Tagagh a. .. Cx9i3"voc) | Taaged IO (qgas Toc),
2 R 3 S\ creun e SR,
| vodq Se¥riee Lo rig.
CHREE) u
AD: W\ ue s Redif\o3 gump 4 094 0D Erlnimip pupe.
Zatoke of Pump 3 (B 186.\" ToC

disd covetd Loire oM XN ad beoken, €3 v oL

licin Y WO,
135 6ecloqinT releasced. oeiM crenp o0C. 5140 4o decon wmore treamie
RipaL WO\ reeoic woireS vy B v,
320 Geolsgist otk swie.

h‘_r}m:&_\m —
w m

j Report By Snaclene A\rnactine 3, Reviewed By L. D). Weal/ker
Title 940\29:“;-31' ) Tide 580/0_?_&7( Date _(2-[-03
signature S Sourlons Ararliaeg, Signature M
~N
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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend

Company: Fluor Federal Services
Date Requested: 9/29/03 Requestor: Chris S. Wright (FH)
Date of Survey: 10/31/03 Surveyor: Fluor Federal Services

Survey Dept.

ERC Point of Contact:

Survey Co. Point of Contact:
Grant F. Brazil, P.L.S.

Description of Work:

Civil Survey of Groundwater Monitoring
Well C4122 (299-E25-93).

Horizontal Datum: NAD83(91)

Vertical Datum: NAVDS88

Units: Meters

Hanford Area Designation: 200E

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

2E-127 (FFS) and 2E-134 (FFS)

Vertical Control Monuments:

2E-18 (FFS) and 2E-38 (FFS)

Well ID Well Name Easting | Northing Elevation
C4122 299-E25-93 575471.51 136022.09- Center of Casing
208.040 ° ;f’lég;:ing,
207.265 Brass Survey Marker
208.046 - | Top Pump Base-
late. N. Edge
Notes:

Surveyor Statement:

|, Grant F. Brazil, a Professional Land Surveyor registered

in the State of Washington (Registration No. 22326), hereby
certify that this report is based on a field survey performed in
October, 2003 under my direct supervision, and that the data

contained here is true and correct.

Original to:
Distribution by DIS:
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WELL SUMMARY SHEET

StartDate: o4lioloz

Finish Date: o \v7l03

Page \ of 2

Well ID: ¢, 413

Well Name: 2q9-gad-33

Location: rsest of a41-BY Tank Earm

Project: €403 RerA driling

| =]
Prepared By: ¢yavvawnetartinez. |Date:cg|bh{“3 Reviewed By: L D. C()a,/kcr ‘Date: 8’/”/03
. L] .
Signature: © g o Qo s Aot o Signature: W,
CONSTRUCTIO| TA GEOLOGIC/HYDROLOGIC DATA
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Description Diagram Feet Gr&"’;'c Lithologic Description
W . crushed
QA 00 Aual M—MNT‘ 1 o 5~ Rack&\ mgi«.rtu.\( g ravel )
[ n n @ () 2’- 17 SAnD (s)
k) LY 2] =25 acavell an(
L' 2O orotective casi g RO b 125 =195 " Sanp (s)
in | el i n g
~ hR o
et * L.O " aloout pecmanent Ii:\\ _‘H,J , ,:i
~ S &
o x
u |\\\ ™~ ) 4 vod
4 TD ss 304, sched VO rigec | E N \\‘I éf
- . ™~ ~ tH
+3.00"——3 28 6. N L\: “'\.Nl : ':QJ
s e
. ~ I~ has
. L) \\‘! EER
Port) cemenl ?\“a“t 4 L\\ \i Eotr
- -~ ~ [ vek 1
of —=>ea” | 1Y [y [eo 2
~ S '--,:
~ N bt
Gf‘u\r\.u‘\mr bmﬂn;t—g B P\k s \‘\l '-";")t?:‘
~ ~ TN
\o. -~ _—-—-% - N ~ ._\!m?g
0.0 200, P Mg : ’Miﬁ
\-», ~ e ;?J‘
Ly LY et
[\ '\\ \i :f.
\\. N ;
]\\.\ \,‘\l
AN
N L ®
B \,:I
r\\ \\
N
I\\,\ \\\1
|\\ \\‘l
o
~ n Y
. RN
_Bll;biv-_-ue_m_:r:m.u_s‘_ N N
o rnbuady Leom g‘rnuh_é_: [\\\ 5:1
'\\. h \l
SN N - - ]
s T 1N N 6"— 2238 aravilly SWND
Ve g o %rugg su(-{‘qr_q_ I:\. \\t z‘{ 2;5,— Qjo’ SRr\.DCS)
i\-\‘ \\\l b
~ A ]
I~ Y Ny

Al7

A-6003-643 (03/03)



WELL SUMMARY SHEET

Start Date: o9|i0lo3

Page Q_ of &
Finish Date: o+ L\1lo3

Well ID: C 4ia3

Well Name: a8 - g 24-27

Location: Logat o8 aul- AY Tank Carm

Projectt ¢do03 RorA deilling

0.020" 5197 conb. wire-wrap
\lserce 55 . 10,

2862V —> 3212067

304 sched.\0 s-.md‘:»’l
_“%v- endcap .

: ~
Prepared By: ¢ g cleve Noo cbinie 2 | Date: og {i,(ny Reviewed By: L D. L{}z /key- IDate:St/w/og,
Signature: ¢ g o Qo "\N\o:}'-l.nu Signature: % M
CONSTRUCTION"%ATA " GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram eet Grfg;'c Lithologic Description
v N N N SR
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WELL CONSTRUCTION SUMMARY REPORT

StartDate: o7 liplo™

Finish Date: 09/09/03
Page_\ _of ) _

1D e dra= ‘ Well Name: sq ¢ -£a4d -2 Approximate Location: uie e+ o € 341~ Toank Tacrm
Project: =¥o > RCRa I\ Other Companies: ¢y, LW &
Driling Company: Lay e Cneistensen Geologist(s): & . marctinez, 3. “er..‘l:in&
Driller: “ R Lo License #:_\(, 28
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) / INTERVAL (ft)
*Size/Grade/Lbs. Per Ft. Interval Shoe O.D.LD. | Auger: Diameter From to
| Doal-veal), cacoon swel, [-O° - 320" | " Cable Tool: Diameter From 1o
<. a" ) —_— Alr Rotary: Diameter From to
2" 1" Cinwee) - AR. wiSonic: Diameter From to
[ wﬂﬁ;}‘"} Diameter_a ' From_0° to_330 "
- Diameter From to
*indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
Drilling Fluid: n\®Q
Total Driled Depth: 330 ° | Hole Da @ TD:_ 9" Total Amt. Of Water Added During Drilling: _—
Well Straightness Test Resulls: 3axzc8 yeoin ; Hﬁ“ﬂn a8 .4 long | Static Water Level: 28¢:.02" IDate:g-;i, \Vilox
o0 a5 lo3. GEOPHYSICAL LOGGING
Sondes (type) Interval Date Sondes (type) Interval Date
SacrveS Gavruaa |8 © 3382 S D e
COMPLETED WELL
Size/Wt./Material Depth Thread gf:; Type annuaerval o | Volume ‘g?;;‘
30 55208 sch 10 cging [FA:0” -afuAl “leavo | AR [Pactiond cement (Ri®) |27 - 10:07 | Simelnia
4 o [38E2)” 320207 ) v [hh.0" mmm(gn*) 10:0” - aza.1"|uq a
A'Zr 53304 5% 10 Sump, 33" - 33348%) o AlA  Bertenite CMek<{ 507 ) 226" - 3817 a6 b«:—ﬁy“ "
—_— %'M’JMMMQQ‘“)M'MQE‘}S 127 30)
OTHER ACTIVITIES
Agquifer Test: Date: Well Decommission: | Yes | No: —l Date:
Description: Description:
WELL SURVEY DATA (if applicable)
Protective Casing Elevation:
Washington State Plane Coordinates: Brass Survey Marker Elevation:
COMMENTS / REMARKS

Reported By: Title:

ﬁgnature: Date:

A.19

A-8003-658 (04/03)



BOREHOLE LOG

Page_\ of §
Date: o7Liclo 3

WellID:e_ 123

I Well Name: yga~ £ a4 =~ 33

T o+

. wes
Location: 0"y, o€ 24\-Q T

Project: <y o3 RerA d'«:L\in

Reference Measuring Point:

adt ~ AN Tanlk Rgrm
ank Form |

Gobund Su_a'q:sg.&_

Sample Sample Description Comments
D(g?')h Type | Blows Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
- No. |Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
i Max Particle Size, Reaction to HCI S i
L)
o — B InlA o-a7 [CNSYS ZS4R veoterio8. Crushed .‘lim“' Dual wall ¢ Mjga_
_ oo t 'Y
- A 2= v 5an0CS) wo¥o. UL we\) Becker Hammer del lolg
] M ooeved  USn- red %cg,ng! S R N
- Ylhove zl3, dar brown, meisZ, Strone | Geolicn Sand 2-i10”
< Nﬁf | Glewn M0, Oans basaltic N leotect 57 acchive
- - . £
._Bﬂlq" Qwas tord ba<eOxe (s ) Ha_r\‘@gmjgﬁn_@_\@_k&;
- .-: ﬁn_;ﬁu‘(_m_hgm serdod <@-<f
- W IVE STV 2N acained Tr\a:ﬁ micn
_ Y - i Ouln
o WV Cnnois€) ‘i-t,-oneﬁ wxn WC|  oVlect 107 archive
- \ - Ay, s S) LS Yo
41 HiRoowel 80770 SaWd ;‘m ST Coraual
%) Q\L 44 Colleck 137 acchive,
rap
=t 9
. ] of 4 Eo\ec X 20 arcin, ug
Janqv il sand, Yeocn 3G, Geatsedy hasalyic
— Hrlvaod- soched S g Sand. 4% basaln,
. Ll 7
] - fo oy sacted e-sh
_ A a Q H'\
< _ Sy pen B CL collect 35’ awhive
Sy Ml @ 30 “\aasalT ¢ ondesmt LacrRasing
- rijan = No%,
— L : 3 f H - >
- .'mzd-_t._uu._%m:m,}- Rasalt. 45 %,
30— v Lo \ovhor 55 ﬁ"}‘ oNCacPous. SR ~SA
—2na ‘ H ) batsl Collert 30’ acch U4
- ran AT
5%= 7
e wa Coleed 39 acchive.
- b g
Reported By: ¢ viarlens. 4nqachine= ReviewedBy: L. D. We /o~
Tile: G eo\p g 47 Title: Ceolog st
-
Signature: ¢ o, o, Rone oL , |Date: o1 1oles| Signature: @9 M |Date: fo/ / A)3

A.20
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BOREHOLE LOG

Page 3 of §
Date: o9 liglo®

Well ID: ¢ yias lWeIJ Name:aq@q-£a4-~33

west o©F 2dl- AY

=
Location: n. o, &8 391-4 T g Paem

Project ¥ o3 Reea Ao lline Reference Measuring Point: G roynd gurSac<
Sample ) Sample Description Comments
[if:f‘)h Tvoe | Blows | CePhic " Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Driling Method
’ ﬁ(g Recove g Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
i ﬂry Max Particle Size, Reaction to HC Sampler Size, Water Level |
wq'fnt : s
40— .b_ﬁliel‘i[‘_ﬁa.mmr.r_r_._%_u.-.nt
—gng’ Q._D_D_Mm.l.\_m:_._nT_
_ Colle.T 4o ' aechiy
us Collect <15 ‘anchiyz
-BHa
S0 -
—fanwav collet 07 anchive
_ s i n 2alt coircke it
S o—fr ~%o° ss’
— L .
_E’:‘uqh“ Caolle I s Qe ve,
LO— N :
—adav Collect Wo'arch:ve
05
_‘*Q'::” Collest €5 qechive.
N
Ao Sollect 20! cechive
75 r
SEEEl accn:
L‘ J
Reported By: @ \vaclevne “tmactinez. Reviewed By: LD Uk ker
Tl o 0\ogis T Title: Geofog st
|Date: o1 lipl ps| Signature: M W IDate: / °A/03

Signature: ¢ 9. or8-2_ “ronX. Y

A-6003-642 (03/03
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BOREHOLE LOG

Page % of 9
Date: o9{;0l03

WellID: Grad

Well Name: nag_g ~y- a2

25T oKX JA-AY Ta Farm

Lo
Location: n 0. of 2d1- Tank Facm

Project: e voa @ cg Reference Measuring Point: (, couind Suroco,
Sample . Sample Description Comments
E‘I?:f_l}h Type | Blows GrLaopEI,'lm Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
No. |Recovery Color, Moisture Content, Sorting, A{ygglgntgé?nmeralogy. Method of Driving Sampling Tool
. . Max Particle Size. Reacti Sampler Size. Water Level
vl AR [ 7 m :
gu i : - p T {2 L n
_ BN ntlnuss YO ke S o basalt: a0%, | Colleny Ro arch ye,
_ 'g_é\,,-,"%ﬁhf’i‘! paecly sacttd as heloct. malse
O s
g5\ Colle T RS archi Ul
S ATE
ao ollec® 90  arem .yl
1caln
R qll
] — 7
as— olloeX A5 acchiuR, |
joca
“ena’
e =ral = =
—eHal
s v/ collest ©F acchive
—sﬁq 1]
wo \./ Sollest 107 g wclai R
tana lsortod, s <A, 45 /v LdsonT  sS%0 I8 k. Ovaanics Cdeledd
- . N.siR S13
- orown (mglee) On cxn ey
} . -
1ns . \_} 'mﬂa aradinag lhac k Y10 (0 Yo Collect ug Qccelye
_ﬁa":- IDasalT 40% qtt_ﬁe\'her SR-56
- I;Joan-l; sorded Ul n- veast r;r*o\:n
_ BN NDAlY  neown . mOlaT ' no rea bey
\ ,

Reported By: Cinavcterre \Mgctinez Reviewed By: LD Uh/fer
Tite: Geole qis?Z Title: @gc/oa st
I Date: o1 13 [ 03] Signature: [ Date: fgﬂ / 032

Signature: Q O gurQava W\%

A.22

A-6003-642 (03/03



BOREHOLE LOG

Paged of 9

Date:o9) 1n) 03

WellIDig oy a2 Well Name:gaq-z ~ab-35

Location: woeor, of adi-mMY Tounk Corpm

A.23

Project: oNo 2 ecza det Wineg Reference Measuring Point: & roynd < Ef£9 c .4
Sample ) = Sample Description Comments
[":E‘tﬁ)h Type | Blows Grfph‘c Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
- No. [Recovery °g Color, Moisture Content, Sorting, Ar}guit:a(;igéll'\dineralogy, Method of Driving Sampling Tool
. _ _ Max Particle Size, Reaction
2y N T ' @.L&Q;MLést s ws’ ] a'oo
—SoanaV (!
- cnlleeX 130" Qechive |
W A = fSallecd 1as%acchive
—ewav Size PosSe Li-i¢ c\zino\u-ck.qﬂ-ﬂ (-
i —1 \/ Collect 30 gre i
— wqu
sl : .'_1'63 35" o€ pea vell Solle <t 35 0 cohiue
—Byal :
g X o’ sand %r-owl:nu 4 me\\—sm;‘ezl :
_'ga'mq"‘:— N N - Solle ok 40  archhiire
[
- o 1
) ‘ wanist. WVim exe W), Trocw ;;‘n_oa‘*b")-t'
_ T J‘-}E—Qv; \
4 ) '.‘;H_Q 7 - n
_&“"-mq.. R WS Tncwase in @ed~ 5i2e bosulire |Soltect 145'aochiva
- st qeavel (<« S%)
- 5
| 43zt kolle 4 (SO archi
{ :‘\: i ¥ [+ L L 4
_5“'110 ; ?
- i R
- k i
i 4 Collecd 155 acchive |
!\1\"
13 !
Reported BY: ¢ 1n o dlone ractine 2. Reviewed By: L.D.la/Fer
Title: et Title: beoloc 's¥
Signature: ¢ O\ Ao s, [Date:oﬂ 1d o= Signature: MM |Date: {q/r/;g
o\ ,

A-6003-642 (03/03



BOREHOLE LOG

Page & of 9
Date:p v[10(0y

Well Name: agq.pagq-2 2 |Location: (oe e o€ 2

4l- A Tank Farm

120~ n::'rb
_.B“qlf
— |

\QS J/

A0

195

Project &yo3 RCeA Ar\Winag Reference Measuring Point: Gepy 1l Sy nlo c o
Sample ) = Sample Description Comments
[}’e:[t)t)h Type | Blows Grfg;'c Group Name, Grain Size Distribution, Soil Clas_sﬁcation, Depth of Casing, Drilling Method
’ No. [Recovery Color, Moisture Content, Sorting, Ar}g:ltaorﬂéll\mﬂeralogy. Method of Driving Sampling Tool
u PR ’
Ha& 5&*;1 nA ; 2 ' = ° g . & -
&4 brvork =1 0 e S.-q'.n Troced wniden. WO O ~ . |
_ Tvesa\T, o %o anlg;ﬂﬁn. Sollect 10  arc baiwt
- } -~ -
165 Colledt 164 arehive |
—~axad

(

HR\0" sand Geeding 40 ?aggh!ag:{gé :
s %o masals 35 %0 a‘f:.?l nﬂaw SBE-sA

L2 '

vEn—wvcag :‘Mln

BRI —1Ra” ° g’ iv
s :'l_%_ﬁu-c 1, 9% sand. Greauel, u.:t\k"
b snr;gd, 12 =f  boso VCric me s ¢..'.
o igl i ganted. SASA S Yo
i \ou e \ 1, '%‘;‘b/a 2. USn-ycso

2.5¥%4)3 brown (moist) Ao

Collegt 1207 archive

\
= ra.n{d. SA-58

‘J}‘:'")o"f.g basalr, 30 /o Qtzlo‘Hn-fr-

SR Y (.m..y.-\ ne rxnWe

\reet 1907 archive.

A.24

Reported By: § wig e e dnnactinge Reviewed By: £ 2. ke [ p-
Title: Ve T Title: beclog (s ¥
Signature: ! Date: & Signature: I Date: {o/; /93

A-6003-642 (03/03



BOREHOLE LOG

Page__g_p;_of_‘!_
Date: 09l1nl03

WellID: o5 5

Well Name:a 99~g ad-23

Location: est o€ 2X-BY Tank Facwm

Signature: Qw‘wmﬁ

Project: cyos RO A d ) Wing . | Reference Measuring Point: & ~o turg Su Roca
Sample ‘ q, Sample Description Comments
B [ype | Blows | Loa® Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Driling Method
] ﬁg Recove g Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
i i Max Pariicle Size. Reaction to HCI i
2 BHQ' n lﬂ SR ON -"‘.’ o _s~iH ar-ading L) s 3 !
_e’ﬂqq SE~S50\, whn- Vese q‘rQ\n-GA p basatl, 1dial-wiall cas!ng
_ {40 %o o - L. Teaca, Col =1 H
_ RET o o, 20E backegourd
6 v Sollect 308 acchivee
Grq)
—eda’
avo Collech 2D  archive
I'.‘.ru.\:u
—ana
1=t G\j ) L i
—#Ra T
- o ,
otV Wiidlaag™ 225 geavelly Saan(y N (5% CoMleet 220 gechiva
iy §0] ! A
LAy
- 'f%}. A SR, pea-size v ad oelddes. RS /o
- S ,-;:-_ge'..zlpj*_wn,_usi’nmlt mes~ 1§ "
_ L oMY - 100 %/p basalt,, f
35 \ Wao% gtz - 4 o 2 :
_:’“';‘a 2.9 }}}g v, dark geay ‘S beowen, malst .
] o rxn Wel, Teack waico. '
_ 4 ’lo, SR-39,
i1l - i Col\esd a_‘gn"' arc UL
ok . s5° ‘h sl
_ |\ tve o H
36— \L Colle? 236" acohive.
al
\V)
Reported BY: o o ig ne ranchintz Reviewed By: £, D.Uk [Ker
Title: gggt‘,%-ﬁt : Title: 5:0"/0& st
wl
lDﬂtelg_‘Illdpx Signature: _ZZ§ M [Date: .I'OA /03

A.25
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BOREHOLE LOG

Page 7 of}
Date: ©017(10]03

Well ID: ¢ w153, IWell Name: yq9- 2 a4~-22.

Location: e, of 2di~AY Tank Earm

PI'D]SCt‘. cyo3 RAC

Reference Measuring Point: S~ und Sucfac <

ariil I_ng(
Sample Sample Description Comments
Depth Graphic ~&ro0 T - — - —
p Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
(Ft.) Tﬁj‘ pe RBIOWS Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
0. [ROcorely Max Particle Size. Reaction to HC| i
gaal I alA S N 0] /< x . o
240" graw | 3 g.\,'i‘f{ \ s
Jenav e dualwall cosing
e -.ia,-;’;:«tl callect JH0" avchiue
3?52‘:{2&“‘-%
LR
AR ;
AN colect a4S arch! g
ST RN \
Wit
ek
B A
_ ]
/ o lect D acelivee
q
28 Colecr 2957 qrchivd
o u
Colvect 2y arghivg
_enav Endof s @ l:«ﬂ’l;%s
_ Coa110103)
— A g H Stact ©7lnloz
] ,g."“ = N race of -
T.il‘: /i I“_‘ wipll- sgeted <€-R_ %ﬂ(\lt\ (_L W) igﬂgd_ w 265’ MY
Iana o em gelbbles, Basaltic,
\J Colleed 2907 grchive
27
_.B qh
. Ly "wn. Tanec soloe .54 81Y
i
27% \y ) i ¢ Y rohi R
) y i s, Ao NN
- v WC)

Reported By: o nartepng Yartinez ReviewedBy:  £.D. Wi [fer
Tﬂle:&ml_sg-‘ <t Title: 530/03 s
ll:late: sylidgy | Signature:  FZS 245, |Date: “’%/QZI

Signature: o gup rQp. o w,s;‘\_:&

A-6003-642 (03/03
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BOREHOLE LOG

Page @_of §
Date:

o7 lules

Well ID: cyta>

Well Name:2ad, -£ ag-a3

Location:

wast of odi- Y Toeks €arws

Project: < X032 geep dciliv

Reference Measuring Point: © ¢ound s ucSag e

Sample Sample Description Comments
Depth Graphic S — - — - —
roup Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
(Ft) Th)Ipe RBég\':: Log Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
0. Recoveml : Max Particle Size. Reaction o HCI -
290 @R’ na 03— 2817 SANNS) Wwe ., drack ac e Q0
gpav ~ 0Pa -5 0 Y » . < d ng.\ Eh Qgﬁ[%
_ LS /o Coltect DVO " archiu-g
W) .
- 0. troce mica,
[} Lish
. v . I
6 card Colke X 2BG cchiv e
esF = T 7
= I\ao‘}t : S=" intecval(g7uD 2988
i i Leaie tnde o
N - Sttty sand how
q 3 7; -
bl ' 1) [ v

IS laps 3-0", Sand  poack, sactd . Lfn- v
& . N\ )

31 ”J
aéT
5 .,
(Goos |
—enat 19

_ 4. 58 . Souvdd, S€-<0
- A5
— - ‘? r_\ht.‘.i;fb
_ 513z i anhcL.
g_a.ﬁ{ ."t ; (o \! Q‘S_, W
_fecar Hhag -sa0” <A (e 1920 7% pgacls
gna K "~ " i) l_“:\
_ ".E‘i_'l& a‘t-ﬂ o¥hes. Troge %ﬂﬁuf_l(bqﬂl‘f:c\
_ a.sN3la . v.dk n{‘f-au.'sh beouwn \Wery leeT ek o, 2%
- | wplal (D 3267 h%s) colles) 300" archi
T
—enal
3 L
—an al |

rd

S 5

\arees mhm.ﬁlllﬂ_hﬂé_
L { .

coledt 310 qgrchh Ut

- @

Coled 3 aechiue.

a.h.elp e

% 210 Cnexr i-:qi.lo_{)

A.27

1 ] VA
Reported By: ¢ Jra clerne Aractinez Reviewed By: L.D. Walker
Title: eoloaisT Tite: ~(seolog ;s '
Signature: Q 0o v Q0 4 M,_,_,_ IDate: olulp 2 | Signature: ﬁ [Date: {oﬁ/og
=y B ’

A-6003-642 (03/03



BOREHOLE LOG

Page _9 of 9
Date: o5l nloa

WellID: c.yi23 Well Name: 35q- £ ag-22

Location: (veser @ 2diL-{Y Toand Tacm

Project: o yo 3 R.CRW_ Bri Wing
=]

Reference Measuring Point: @ w0 usd S urfoce

Sample . Sample Description Comments
B ype | Blows | on'® ["Group Name, Grain Size Disiribution, Soll Classiication, | Depth of Casing, Driling Method
. ﬁ P R g Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool
0. |Recovery Max Particle Size. Reaction to HC! Sampler Size, Water Level
Bﬁ al ’ ’ - N v
%) = Mﬂcﬂﬁj—&
_GMD #?Q.[Q arayvel _'bo'/n ard{ln.fn‘sfl'} dLLa\_—mn_:_ﬂé;_D%_
Slave vel Vsg { ~<i?% o Collecked 3230 grchisg
av . Pl 217
4 { <% - - o s Y 5
ks —1 v 10°%0 basalt ,30% gtzlothee, ored, i}
By aw ot Jefas in (~200 vese-cse),  Rollecd 335" qcchive
] ;..f“. ; ! E] H At h?\- Sa b-.g le
- Y r wlurek
g E,.I 2y :
BN Kt a1y
SN S [~ 835 - -
4 Tog 330 bg s SoNerd 330 grchive
_ TD = 3357 h%_‘.v
RS —

Reported By: Sy, g qlene g dMnez Reviewed By: LD, Whlker
Title: o ologi St Title: m SE
[ Date: o5l Ulg | Signature: /749 M | Date: / q/r /53

Signature: Q.o E\QQE:B!: :

A.28
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WELL DEVELOPMENT AND TESTING DATA

Well Name: Well ID:
AN -E 04 -2 cdla3

Report | 5 €age | of

Well Location: Date:

Reference Measuring Point

Lg st - AN Tan oqjegi03 |

{unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? [J Yes B No ‘Does the well have a cementpad? [ Yes [J No
PART 1 PART 4
STATIC WATER LEVEL:
Last Recorded Current
StartofJob aggqy” Toc Measurements Measurements
Endofob ,ge o/ oo Date: Date: sa)oz |03
DEPTH TO BOTTOM:
Startofdob 3o < Too n cf — ¥e ‘
End of Job 332,49 "\ e <
PART 2 4 +
WELL DEVELOPMENT DATA A A
B B'
Ground Level )
[ |
. -
Pump St Stop Flow Rate | A= A=_2.3%
[ ) ‘Yo . - J— -
oC%%S'DE “BM)( 5"@; a3.5 = B'= 4
YT > B EES s ]& ¥ —
S2a &3> )gt-\ qem | C= C=_o.33
3iming 70qY ]
29 V3BD agaom L_
bl -
\So5 P 151247325 < UosI4als
Are there any reference marks on the casing strings? [J Yes [g No
Total Pumped 4o’ acls PART 5
- — B = T :
Final Turbidity 5 3, \_a.a( \ - COMMENTS: 5 \on  2.0.0.\ Safeh, meeXing. Dis Gussing |
XD SN/Range (PSI) 20 . o es: well de 33 = 2
m 02O o s5i¥2. Logiting Soc
“NSTANTANEOUS SLUG TEST np3d  Tooad cwo.@ 288 i’ (Too)
Static Waldx Level (TOC) et T @ 38 (Toc)
Transducer D@ o . ‘o
Baseline Start  (ax 910 Sething Lo we
. : F *
Injection Start :,-’_‘G’e‘ R 8738 Teion: \ :m,,, 4 Fresmmia pige
Baseline Start “og A ' N A
aseline p{ 278D Calibratinge & natrume. s .
Withdrawal Start I 3
Slug V?lume o\r_ \ o249  Tni4tel ib“) 22608 °
XD SN/Range (PSI)

1_‘&3&\:’\‘5‘ G2y \ios Vg \a2s83”

3pared by (print name): SlgnStura Date:
| Crnaceneonartines R S 2alog \oz
Reviewed by (print name): Signature: Date:
-D. Wa [Fer %ﬁ [o-1-03
A-8003-844 (03/03

A.29



FIELD ACTIVITY REPORT - DAILY DRILLING

Pagea of 2

Date: .qloR[os

¥ellID: . agn

Well Name: ~ae - € 34 ~233

ion!: oesz o€ 3ui-AY Tawk Facm,

ReportNo: t (oo N\ Desoloswent )
gy

Start Finish Total
Time 0ko® Time Time
Hole Depth/Csg ———— [ — Hole Depth/Csg | ——= Hole Depth/Csg — — /=
Reference Measuring Point: Casing StringNo. 1 2 3 4 Rod Size:
GROUND SURFACE See Report No. 1
Time/Depth Description of Activities/Operations with Depth
From To (Attach applicable drawings and document straightness test results)
TSt

i -+ -, -
' SBSD syt Beoay u‘ﬁ’. TosT [« x04.2 T‘UO) :-’-'?-b_%?m

Time X0 |yuwes | Sond T

a3 32440 332 | .S58 £2.9
ofud 132653 13. 33 | S05 \N. %
CYE9  |D2.6pY2.28 | 5 a) 12.9
loc € Ly 1 23 1519 \I (AP

= " P
1610 1634 19 heat o e f'n\er(u fyact M,c,av-cﬁ:.i (et 2). Stoptest. Xp= ¥33-ll7s aa.a%

\ 10549 Racce woador touck =00 ot 4o rRCoU.
& . M o<, -
loMg |V O%O Mrn-U\n:l pume ue 10 Tadeke (2 314.3 . Ready Loe bRot, 3
Beagings' Te a2 (3149.3" Toc), STaet tost ( 1059 ) TnidtadxdTa33u7]
Tre  l¥n Tuee cong T 24 aom
Droseabusi
ot o384 S0 | 378 |1R. 2| g.02n
Wy P3ap 1S, 0ol 33 W€ ) le.ouyg
H3a 23.2%4 [3.29% | 262 1%:-2 1p039
v 123,29342.72 1364 8.1 jo.028
1200 |h3.2a9l2.2¢ {3ue 12.4 |l o.0a7

o - VY
oo [ Y28 | Swugx QuUInQ off  STacT recovery (teet H) Stiptes, XD 9.2 oY e

214 | 1228 [vnue pume up 4" TotaRe (D, "50:.\\' Croe . .
1229 Ro,,,\:“\,‘s~.n¢“.< (3013.1’1-:»“\_), Toltiedxos Bogs s
Tz, O vuce teanl T \30O 5Tap €R5T L Boat over
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FIELD ACTIVITY REPORT - “
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Construction Depth . Pre-Maintenance Post-Maintenance
Casing Size Type Set At ™ MGD LY
OO ~—
4'=o S8 oy __1@ 217 'b.?' IR WO i ? (o. '1) Red:Tlo D
Casing Perforations Schedule . Interv Tubing Size/Type " \
i 0.1 \ss 3pyt
_eont, wire wraf Length-Bottom of Tubing to Pump Intake I i
Woell Screen(s) Type 55 o4 Interval .2
e . -
dag. a1 = 32134 Tubing Length 225
Lest Recorded Last Recorded ngth-Top of Tubing to Ref, ‘Point
Depth-to-Water Depth-to-Bottom - huid I T
248.9° voo,  1336.67 Toc |Pump intake Setat (Depth) 2%6.9°
Current Current Reference/Measuring Point
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Personnel Il Materials Used 53 35044 y Jheddle Yo
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: Fluor Federal Services
Date Requested: 9/29/03 Requestor: Chris S. Wright (FH)
Date of Survey: 10/31/03 Surveyor: Fluor Federal Services
Survey Dept.
ERC Point of Contact: Survey Co. Point of Contact:
Grant F. Brazil, P.L.S.
Description of Work: Horizontal Datum: NAD83(91)
Civil Survey of Groundwater Monitoring Vertical Datum:  NAVDS3
Well C4123 (299-E24-22). Units: Meters
Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
2E-127 (FFS) and 2E-134 (FFS)

Vertical Control Monuments:
2E-18 (FFS) and 2E-38 (FFS)

Well ID Well Name Easting Northing Elevation

C4123 299-E24-22 | 575262.68 | 136142.82 Center of Casing

Top Casing,
210.285 . N‘_’Ed;:‘“g

209553 ! Brass Survey Marker

210.291. | Top Pump Base-
plate, N. Edge

Notes:

\
N

Surveyor Statement:

I, Grant F. Brazil, a Professional Land Surveyor registered

in the State of Washington (Registration No. 22326), hereby
certify that this report is based on a field survey performed in
October, 2003 under my direct supervision, and that the data
contained here is true and correct.
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Original to:
Distribution by DIS:
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CH2M Hill Hanford, Inc.

SIEVE ANALYSIS

WELL NAME 299-E293 IDEPTH 280.0—282.5SAMPLE# £25-93-280.0

ELL ID# C4122
DATE 07/07/2003

TESTEDBY CRM [CONTACT  Dave Weeked[PHONE 372-9350
SAMPLE SIEVE |[CUMULATIVE| % WEIGHT % | Grain Size | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED| PASSING (mm)
1307.00 2" 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
314" 0.0 0.0 100.0 19.05
3/8" 206.0 22,6 714 042
#4 653.8 50.0 50.0 4.70
#10 965.0 738 26.2 1.08
#20 1147.7 87.8 12.2 0.83
#40 1220.6 93.4 6.6 0.42
#60 1256.5 96.1 3.9 0.25
#100 1275.9 976 24 0.150
#200 1288.4 086 14 0.074

Sleve Analysis Data for Sample E25-93-280.0
U.S. Std. Sleve, I, ‘g % = Q e o 8 =

N -
L g

100%

=4 = # # £z ¢

90%

80%

70%

60% +

50%

Percent Passing

40%

30%

20%

10%

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

Comments: _ Gravel - Field geologist collected sample from cyclone. Split spoon had 0% recovery.
Sieve analysis may not be representative of formation due to collection method.
All data are accurately and completely recorded.

Checked By: LD Uk ffem r Date: lo~1-03
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CH2M HﬁT-Ianford, Inc.

SIEVE ANALYSIS

WELL NAME _299-E25-93 |[DEPTH 315.0-317.5 |SAMPLE# _E25-93-315.0[WELL ID# __ C4122

[TESTEDBY CRM [CONTACT _ Dave Weeked PHONE 372-9350 |DATE  07/07/2003
SAMPLE SIEVE  |CUMULATIVE| % WEIGHT % | Grain Size | COMMENTS
WT (9) SIZEIN. | WEIGHT(g) | RETAINED| PASSING |  (mm)
1067.40 2 ~ 0.0 0.0 100.0 50.80
1.5 0.0 0.0 100.0 38.10
FZRE 0.0 11.9 88.1 19.05
3/8" 1275 34.1 65.9 9.42
#4 363.9| . 441 55.9 4.70
#10 4711 47.8 52.2 1.98
#20 510.2 49.1 50.9 0.83
#40 523.9 58.4 416 0.42
#80 623.1 69.5 305 0.25
#100 7419 774 2286 0.150
#200 1288.4 91.1 8.9 0.074

Sleve Analysis Data for Sample E25-93-315.0
e =]

s I = §

100%

90%

80%

70%

60%

Percent Passing

40%

30%

20%

10%

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

Comments:  Gravel - Field geologist collected sample from cyclone. Split spoon had 0% recovery.
Sieve analysis may not be representative of formation due to collection method.
All data are accurately and completely recorded.

CheckedBy: L D. W [kor Date:. /O -/— 02
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CH2M Hill Hanford, Inc.
SIEVE ANALYSIS
WELL NAME  299-E24.22 |DEPTH 286.0-288.5 |SAMPLE# E24.22.286.0)WELL ID¥ ___ CA12
TESTEDBY CRM ﬁconm’ CT__ Dave Waekeé!PHONE 372-9350 HDATE nom"t'fz_ooﬂ
SAMPLE SIEVE |CUMULATIVE| % WEIGHT % | Grain Size | COMMENTS
wT ) SIZEIN. | WEIGHT(g) | RETAINED| PASSING |  (mm)
1262.60 2" 0.0 0.0 100.0 50.80
15 0.0 0.0 100.0 38.10
34" 0.0 0.0 100.0 19.05
308" 30.9 24 97.6 9.42
#4 472 37 96.3 4.70
#10 74.6 59 94.1 1.98
#20 409.0 324 67.6 0.83
#40 856.6 67.8 32.2 0.42
#60 990.9 785 215 0.25
#100 1060.3 84.0 16.0 0.150
#200 1124.1 89.0 1.0 0.074

Sieve Analysis Data for Sample E24-22-286.0

US.Std.Sleve, & ¥ & e ) g8 8
100%; s:;‘-'_ ::L""-ﬁg gu E ;,:_ﬁiQt ::g::'.

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10% st i

Grain Size, mm

Comments: _ Silty Sand.

All data are accurately and completely recorded.

Checked By: L.0. 4t [KCF Date: /fo-(-CZ%
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CH2M Hill Hanford, Inc.

SIEVE ANALYSIS
WELL NAME 299-E24-22 |DEPTH 221 ESAMPLE# 524-22-321.$ELL ID# c41zsi
TESTED BY CRM %CONTACT Dave Weekei PHONE 372-0350 |DATE  07/14/2003
SAMPLE SIEVE  |CUMULATIVE| % WEIGHT % | Grain Size | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED| PASSING |  (mm)
I 1047.70 2 0.0 0.0 100.0 50.80

15" 0.0 0.0 100.0 38.10

34" 0.0 0.0 100.0 19.05

3/g" 109.2 10.4 89.6 9.42

#4 3536 33.8 66.2 4.70

#10 718.0 68.5 315 1.98

#20 931.3 88.9 1.1 0.83

#40 989.1 94.4 56 0.42

#60 1005.4 96.0 4.0 0.25

#100 1015.1 96.9 31 0.150

#200 1024.6 978 2.2 0.074

Sieve Analysis Data for Sample E24-22-321.0

. .
in o
&N - ] &

U.S. Std. Sleve
100%

90%

80%

70%

60%

50%

Percent Passing

40%

30%

20%

10%

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

Comments:  Gravel. Sample collected from cyclone. Fines washed away.
Sample not representative of formation.
All data are accurately and completely recorded.

CheckedBy:  £.D. Wg/fKet Date: [O-(~03
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Borehole Geophysical Logs Gyroscope Surveys



" Grand Juncrion Office abljubed 1919

C-4122
Log Data Report
rehol mation:
Borehole:  C-4122 | Site: East of A Tank Farm
Coordinates (WA St Plane) GWL' (ft): 281 GWL Date: _ 07/02/03
North East Ground Level
(estimated) (estimated) Drill Date Elevation Total Depth (ft) Type
138020 575460 07/03 Not available 319.5 Becker
Casing Information:
Outer inside
Diameter Diameter  Thickness
Casing Type Stickup (ft) (in.) (in.) (in.) Top (ft) _Bottom (ft)
Threaded Steel 4.0 9.0 8.0 0.50 +4.0 319.5
Steel Tubing 4.5 6.24 6.0 0.125 +4.5 319.5

Borehole Notes:

The casing dimensions are derived from published values for Becker drill casing. Casing thicknesses at the
joints are 0.875-in. and 0.240-in. for the 8-in. and 6-in. casings, respectively. The total depth of the
borehole was provided by the driller. Total logging depth was 321 ft, 1.5 ft deeper than reported by the
driller. The well site geologist provided the depth to water. Borehole coordinates were provided by Fluor
Hanford’s person in charge and are estimates. Ground level elevation was not available. Logging data
acquisition is referenced to the ground surface.

Logging Fquipment Information:

Logging System: Gamma 2E Type: gﬂ'a&%?;s":
ettt e — — S —— s . ettt e, it
Calibration Date: 03/03 Calibration Reference: GJO-2003-430-TAC
| Logging Procedure: MAC-HGLP 1.6.5, Rev. 0

tral Ga Loggin m L rmati

| Log Run 1 _ 2 3 Repeat
Date 07/07/03 07/07/03 07/07/03
_Logging Engineer Spatz Spatz Spatz
Start Depth (ft) 0.0 308.0 320.0
Finish Depth (ft) 309.0 321.0 288.0
Count Time (sec) 100 100 100
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (ft) 1.0 1.0 1.0
ft/min _ NIA® N/A N/A
Pre-Verification BEO55CAB BEO55CAB BEO55CAB
Start File ) BE055000 | BE055310 _BE055324

Page 1
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Log Run 1 2 3 Repeat
| Finish File BE055309 BE055323 BE055356 ]
Post-Verification BEO5S5CAA BEOS5CAA BEO0S5CAA
Depth Return Error -1.5 N/A 0
(in.)
Comments Log run Fine-gain No fine gain
stopped to adjustment adjustment.
refill sonde made before
with liquid resuming
nitrogen. logging.

Logging Operation Notes:
Spectral gamma logging was performed in this borehole on July 7, 2003. Logging was conducted with a

centralizer on the sonde, and measurements are referenced to ground surface. A repeat section was
collected in this borehole to evaluate system performance.

Analysis Notes:
[ Analyst: | Henwood [ Date: [ 07/11/03 | Reference: | GJO-HGLP 1.6.3, Rev. 0 |

Pre-run and post-run verifications for the logging system were performed before and after data acquisition.
The acceptance criteria were met.

A combined casing correction for 0.625-in.-thick casing was applied throughout the borehole for both
casings. The combined thickness at casing joints is 1.115 in. This thickness results in a significant
reduction in gamma activity detection as the detector passes by a casing joint. However, it is not practical
to correct individual data points for the effect of casing joints. The influence of the thick joints is apparent
on the total gamma and “K logs where reduced count rates and concentrations are exhibited at
approximately 10-ft depth intervals.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR to identify individual energy
peaks and determine count rates. Concentrations were calculated with an EXCEL worksheet template
identified as G2EMar03.xls using efficiency functions and corrections for casing, water, and dead time as
determined from annual calibrations. Dead time corrections are applied where dead times exceed 10.5
percent; no dead times in excess of 10.5 percent were encountered. Correction for water was applied to the

data below 281 fi.

Log Plot Notes:

Separate log plots are provided for the man-made radionuclide ('¥Cs) detected in the borehole, naturally
occurring radionuclides (*’K, **U, *Th [KUT]), a combination of man-made, KUT, and dead time, and
total gamma plotted with dead time. For each radionuclide, the energy value of the spectral peak used for
quantification is indicated. Unless otherwise noted, all radionuclides are plotted in picocuries per gram
(pCi/g). The open circles indicate the minimum detectable level (MDL) for each radionuclide. Error bars
on each plot represent error associated with counting statistics only and do not include errors associated
with the inverse efficiency function, dead time correction, casing corrections, or water corrections. A

repeat log section is also included.

Page 2
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Results and Interpretations:

137Cs was the only man-made radionuclide detected in this borehole. 137Cs was detected near the ground
surface with the maximum concentration of 4.9 pCi/g detected at 0-ft depth. ¥Cs was also detected at a
few sporadic locations throughout the borehole near its MDL of approximately 0.3 pCi/g.

The repeat sections indicated good agreement of the naturally occurring KUT.

' GWL - groundwater level
2 N/A — not applicable

Page 3
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C-4122
Natural Gamma Logs
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A~ Grand Junction Office eablished 1979
C-4123
Log Data Report
Borehole Information:
Borehole: C-4123 Site: West of A Tank Farm
Coordinates (WA 8t Piane) 288 GWL Date: _ 07/11/03
North East Ground Level
(estimated)  (estimated) Elevation Total Depth (ft) | Type
138140 572285 Not available 328.0 Becker
Casing Information:
Outer Inside
Diameter Diameter Thickness
Casi Stickup (ft) __(in.) (in.) (in.) Top (ft) _Bottom (ft) |
Threaded Steel 2.65 9.0 8.0 0.50 +2.65 328.0
Steel Tubini 3.1 6.24 6.0 0.125 +3.1 3280

Borehole Notes:

The casing dimensions are derived from published values for Becker drill casing. Casing thicknesses at the
joints are 0.875 in. and 0.240 in. for the 8-in. and 6-in. casings, respectively. The total depth of the
borehole was provided by the driller. The well site geologist provided the depth to water. Borehole
coordinates were provided by Fluor Hanford's person in charge and are estimates. Ground level elevation
was not available. Logging data acquisition is referenced to the ground surface.

L i tl t
- — SGLS (35%)
Logging System: Gamma 2A _ Type: SN: §4TP1 10198
Calibration DE: 01/03 Calibration Reference: GJ0O-2003-418-TAC
| Logging Procedure: MAC-HGLP 1.8.5, Rev. 0

LoggingEngineer |  Spatz |  Spatz |  Spaz |  Spatz R

Start Depth (ft) 105.0 328.0 163.0 105.0

Finish Depth (ft) 0.0 162.0 104.0 72.0

Count Time (sec) 200 200 200 __200

Live/Real R R R R

Shield (Y/N) N N N N

[ MSA Interval (ft) 1.0 1.0 1.0 1.0

fUmin NIA? N/A —NA N/A

Pre-Verification BA208CAA BA210CAB BA211CAB BA211CAB

StartFile | BA209000 | BA210000 | BA211000 | BA211058 [
Page 1




Log Run 1 2 3 4 Repeat
| Finish File BA209105 | BA210166 | BA211059 BA211091 ]
Post-Verification BA209CAA BA210AA BA211CAA BA211CAA
Depth Return Error 0 0 Not applicable +1
(in.)
Comments Fine-gain No fine-gain No fine-gain No fine-gain
adjustment adjustment. adjustment. adjustment.
made after
files -076 and
-095.

Logging Operation Notes:
Spectral gamma logging was performed in this borehole between July 12 and 15, 2003. Logging was

conducted with a centralizer on the sonde and measurements are referenced to ground surface. A repeat
section was collected in this borehole to evaluate system performance.

Analysis Notes:
[ Analyst: | Henwood [Date: | 07/21/03__| Reference: | GJO-HGLP 1.6.3, Rev. 0 |

Pre-run and post-run verifications for the logging system were performed before and after data acquisition.
Acceplance criteria were met except for file numbers BA209CAB and BA2 10CAB. The total counts per
second (cps) were exceeded for the 2614- and 1461-keV energy peaks for files BA209CAB and
BA210CAB, respectively. The percent change between the before and after verification (i.e., files
BA211CAB and BA21 1CAA, log runs 3 and 4) for the 2614-keV energy peak was 22 percent, which
exceeds the criterion of 10 percent. After examination of individual spectra, the logging sonde appeared to
have functioned normally and the data are provisionally accepted.

A combined casing correction for 0.625-in.-thick casing was applied throughout the borehole for both
casings. The combined thickness at casing joints is 1.115 in. This thickness results in a significant
reduction in gamma activity detection as the detector passes by a casing joint. However, it is not practical
to correct individual data points for the effect of casing joints. The influence of the thick joints is apparent
on the total gamma and “’K logs where reduced count rates and concentrations are exhibited at
approximately 10-ft depth intervals.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR to identify individual energy
peaks and determine count rates. Concentrations were calculated with an EXCEL worksheet template
identified as G2AFEBO3.xls using efficiency functions and corrections for casing, water, and dead time as
determined from annual calibrations. Dead time corrections are applied where dead times exceed

10.5 percent; no dead times in excess of 10.5 percent were encountered. Correction for water was applied
to the data below 288 ft.

Log Plot Notes:

Separate log plots are provided for the man-made radionuclide ('*’Cs) detected in the borehole, naturally
occurring radionuclides (“°K, 2**U, **Th [KUT]), a combination of man-made, KUT, and dead time, and
total gamma plotted with dead time. For each radionuclide, the energy value of the spectral peak used for
quantification is indicated. Unless otherwise noted, all radionuclides are plotted in picocuries per gram
(pCi/g). The open circles indicate the minimum detectable level (MDL) for each radionuclide. Error bars
on each plot represent error associated with counting statistics only and do not include errors associated
with the inverse efficiency function, dead time correction, casing corrections, or water corrections. A
repeat log section is also included.

Page 2
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Results and Interpretations:

137Cs was the only man-made radionuclide detected in this borehole. 1¥1Cs was detected at a few sporadic
locations throughout the borehole near its MDL of approximately 0.2 pCi/g.

The repeat sections indicated good agreement of the naturally occurring KUT.

! GWL - groundwater level
2 N/A - not applicable

Page 3
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Table C.1. Gyroscope Data Report for Borehole C4122

S - - I - X I I = I =0 S Bl B B

s ol | T| E| &l | gl &l gl o 2] Z| g

S I - T I T S S

° £ 3 g| ©
£ © ©

2S 3.18 0| 013 | 341 333 214 2S 0 0 0 0 0 0
3S 4.33 20 | 0.17 301 0] 94.2 3S 142 | 0.03 20 -0 0.02 1.3
4S 5.18 40 | 0.23 313 | 144 | 923 4S 106 | 0.09 40 -0 0.09 0.3
5S 5.98 60 | 0.34 267 355 | 65.4 5S 904 | 0.18 60 0 0.18 0.8
6S 6.67 80 | 047 297 | 142 | 76.8 6S 823 | 0.32 80 | 0.04 0.31 0.8
7S 7.28 | 100 | 0.36 356 | 62.2 | 87.6 7S 82.1 | 0.46 100 | 0.06 0.45 0.7
8S 798 | 120 | 048 | 50.1 125 | 785 8S 82.1 0.6 120 | 0.08 0.6 0.7
9S 87| 140 | 0.62 | 64.1 141 | 77.3 9S 81.1 0.8 140 | 0.12 0.79 0.7
10S | 924 | 160 | 0.34 | 8538 175 | 64.5 10S | 79.7 | 0.96 160 | 0.17 0.95 15
11S | 988 | 180 | 0.76 110 202 | 62.3 11S | 769 | 115 180 | 0.26 1.12 2.1
12S | 104 | 200 | 0.35 120 235 | 393 12S | 739 | 133 199.99 | 0.37 1.27 2.3
13S | 112 | 220 | 0.76 165 268 | 50.9 13S | 70.6 15 219.99 0.5 1.42 2.2
14S | 119 | 240 | 0.66 213 314 | 533 14 S 68 | 1.74 239.99 | 0.65 161 0.6
15S | 128 | 260 | 0.66 244 317 | 815 15S | 679 | 196 259.99 | 0.74 1.82 16
16S | 135 | 280 | 0.68 249 318 | 84.7 16S | 695 | 219 279.99 | 0.76 2.05 0.2
17S | 141 | 300 0.9 284 290 148 17S | 741 | 234 299.99 | 0.64 2.25 4.3
18S | 172 | 305 | 0.96 264 265 153 18S 76 | 2.36 304.99 | 0.57 2.29 2

C.30




Table C.2. Gyroscope Data Report for Borehole C4123

S - - I - X I I = I =0 S Bl B B

s ol | T| E| &l | gl &l gl o 2] Z| g

S I - T I T S S

° £ 3 g| ©
£ © ©

2S 3.18 0| 013 | 341 333 214 2S 0 0 0 0 0 0
3S 4.33 20 | 0.17 301 0| 942 3S 142 | 0.03 20 -0 0.02 1.3
4S 5.18 40 | 0.23 313 | 144 | 923 4S 106 | 0.09 40 -0 0.09 0.3
5S 5.98 60 | 0.34 267 355 | 65.4 5S 904 | 0.18 60 0 0.18 0.8
6S 6.67 80 | 0.47 297 | 142 | 76.8 6S 823 | 0.32 80 | 0.04 0.31 0.8
7S 7.28 | 100 | 0.36 35 | 62.2 | 876 7S 821 | 0.46 100 | 0.06 0.45 0.7
8S 798 | 120 | 048 | 50.1 125 | 785 8S 82.1 0.6 120 | 0.08 0.6 0.7
9S 87| 140 | 0.62 | 64.1 141 | 77.3 9S 81.1 0.8 140 | 0.12 0.79 0.7
10S | 924 | 160 | 0.34 | 85.8 175 | 645 10S | 79.7 | 0.96 160 | 0.17 0.95 15
11S| 9.88 | 180 | 0.76 110 202 | 62.3 11S| 769 | 115 180 | 0.26 1.12 21
12S | 104 | 200 | 0.35 120 235 | 393 12S | 739 | 133 199.99 | 0.37 1.27 2.3
13S | 112 | 220 | 0.76 165 268 | 50.9 13S | 706 15 219.99 0.5 1.42 2.2
14S | 119 | 240 | 0.66 213 314 | 533 14 S 68 | 1.74 239.99 | 0.65 1.61 0.6
15S | 128 | 260 | 0.66 244 317 | 815 15S | 679 | 196 259.99 | 0.74 1.82 1.6
16S | 135 | 280 | 0.68 249 318 | 84.7 16S | 695 | 219 279.99 | 0.76 2.05 0.2
17S | 141 | 300 0.9 284 290 148 17S | 741 | 234 299.99 | 0.64 2.25 4.3
18S | 172 | 305 | 0.96 264 265 153 18S 76 | 2.36 304.99 | 0.57 2.29 2

C31






