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Terms
bgs below ground surface
CCU Cold Creek unit
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CPCCo Central Plateau Cleanup Company
DOW description of work
Ecology Washington State Department of Ecology
HCI hydrochloric acid
Holt Holt Services, Inc.
ID identification
IHT industrial hygiene technician
NMLS neutron moisture logging system
NTU nephelometric turbidity unit
OD outer diameter
ou operable unit
RCT radiological control technician
Rim Ringold Formation member of Wooded Island — lower mud unit
Rtf Ringold Formation member of Taylor Flat
Rwie Ringold Formation member of Wooded Island — unit E
SAP sampling and analysis plan
SGLS spectral gamma logging system
TD total depth
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1 Introduction

This borehole summary report provides an overview of the well drilling and construction activities
performed during the installation of one monitoring well in the 200-UP-1 Operable Unit (OU) in the
200 West Area of the Hanford Site (Figure 1). SGW-63896, Description of Work for the Installation of
Two Monitoring Wells in the 200-BP-5 and 200-UP-1 Groundwater Operable Units, FY20 (hereinafter
referred to as the description of work [DOW]), is the controlling document for the installation of the
new well. This borehole summary report covers only the installation of well 299-W22-123 (C9566);
well 299-E35-6 (C9726) has already been installed, and details are provided in SGW-65873, Borehole
Summary Report for the Installation of Three M-24 Monitoring Wells in 200-BP-5 and 200-PO-1
Operable Units, FY2020.

The new monitoring well, 299-W22-123 (C9566), was drilled, constructed, and developed between
July 20, 2021, and September 22, 2021, by Holt Services, Inc. (Holt) for Central Plateau Cleanup
Company (CPCCo). Well site geology, well drilling documentation, well development documentation,
and well construction documentation services were provided by GRAM Northwest, LLC. Geophysical
logging services were provided by Bay West, LLC.

The monitoring well was installed in response to Ecology et al., 1989, Hanford Federal Facility
Agreement and Consent Order, Milestone M-024, which requires the installation of sufficient
groundwater wells for monitoring, protection, and remediation of groundwater. Monitoring well
installation complied with the requirements of the Resource Conservation and Recovery Act of 1976; the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA); and the
Atomic Energy Act of 1954.

Monitoring well 299-W22-123 (C9566) was installed ~23 m (75 ft) east of the 216-S-20 Crib as

a replacement well for 299-W22-20, which went dry. Figure 2 shows the locations of the new well.

Table 1 lists the well name, well identification (ID) number, Washington State Department of Ecology
(Ecology) unique well tag number, and installation dates for the new well. Well summary sheets, borehole
logs, geophysical log data reports, final civil survey reports, photo logs, and the well development and
testing data sheet for C9566 are presented in Appendix A.

1.1 Drilling, Sampling, and Well Construction Activities

This section summarizes the field activities associated with installing monitoring well C9566.

1.2  General Information

Well C9566 was installed in compliance with WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells,” and the construction specifications identified in the DOW (SGW-63896). All
well drilling and construction activities were documented in daily field activity reports, and borehole
geology was logged. The sampling activities are outlined in DOE/RL-2019-07-ADD1, Hanford Atomic
Energy Act Sitewide Well Installation Sampling and Analysis Plan, Addendum 1: Wells 299-E35-6,
299-W19-132, 299-W22-123, 299-W22-125, and 699-S6-E3B (hereinafter referred to as the sampling
and analysis plan [SAP]).
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Figure 2. Locations of Installed Well 299-W22-123 (C9566) in the 200-UP-1 OU

Table 1. Project Well Identification and Drilling Date Summary

‘Well Installation Date
Well ID Well Ecology Well
Number Name Well Type Start Finish Tag Number
C9566 299-W22-123 Monitoring well 7/20/2021 9/22/2021 BMS719
Ecology = Washington State Department of Ecology
1D = identification
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1.2.1  Drilling, Sampling, and Borehole Logging

The drilling, sampling, and borehole logging activities for installing well C9566 are summarized in the
following sections.

1.2.1.1  Drilling

Well C9566 was drilled using a Terra Sonic TSi™ 150CC track-mounted sonic drilling rig operated by
Holt. Well C9566 was initially cased with 10.5 in. outer-diameter (OD) threaded carbon steel temporary
casing, then downsized to 9.25 in. OD threaded carbon steel temporary casing. C9566 was further
downsized to 8.125 in. OD threaded carbon steel temporary casing to total depth (TD).

1.21.2 Sampling

Sampling was conducted in accordance with the DOW (SGW-63896) and the SAP
(DOE/RL-2019-07-ADD1). Geologic grab samples were collected and archived at 1.5 m (5 ft) intervals
and at major lithologic changes during the drilling of C9566. Archive grab samples were placed in
labeled pint-size glass mason jars and in labeled plastic chip tray compartments for storage at the
Hanford Geotechnical Sample Library. Additional grab samples were collected every 1.5 m (5 ft) in
the planned screened interval and then composited into 3.0 m (10 ft) sieve analysis samples.

Nineteen split-spoon soil samples were collected at C9566, as well as seven groundwater samples. One
post-development groundwater sample was also collected at C9566. All samples collected for chemical
analysis were collected by CPCCo nuclear chemical operators. Section 1.3 provides additional
well-specific sampling information.

1.2.1.3 Geophysical Logging

Well C9566 was geophysically logged using a spectral gamma logging system to detect natural and
manmade gamma-emitting radionuclides and a neutron moisture logging system to detect the soil
moisture in the vadose zone. C9566 was initially drilled using 10.5 in. OD temporary casing as the first
string of casing and was geophysically logged prior to downsizing to 9.25 in. OD temporary casing.

The borehole was logged again prior to downsizing to 8.125 in. OD temporary casing. The borehole was
logged once again after drilling to TD.

1.2.2 Health and Safety Screening

The health and safety screening included radiological field screening and air monitoring, as discussed in
the following sections.

1.2.2.1 Radiological Field Screening

A radiological control technician (RCT) provided continuous coverage radiological surveys during work
in the vadose zone and the upper saturated zone at C9566. After reaching 91.1 m (299 ft) below ground
surface (bgs) (~13.7 m [45 ft] into the saturated zone), RCT coverage was switched to twice daily (once
in the morning and once in the afternoon) for the remainder of drilling, construction, and development
activities. The RCT conducted the surveys using standard radiological field screening instruments to
detect any contaminants with alpha, beta, or gamma radiation on drill cuttings, geologic samples,
temporary casings, and any other equipment that was used downhole. Radiological contamination was not
detected above background levels at any point throughout the drilling and construction of C9566.

TSi™ is a trademark of Terra Sonic International, LLC, Marietta, Ohio.
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1.2.2.2 Air Monitoring for Volatile Chemicals

An industrial hygiene technician (IHT) performed atmospheric monitoring twice daily (once in the
morning and once in the afternoon) during drilling activities. The IHT used a photoionization detector and
a multi-gas meter to confirm acceptable atmospheric conditions during drilling. Conditions monitored
using the photoionization detector included total volatile organic compounds. Conditions monitored using
the multi-gas meter included carbon monoxide, hydrogen sulfide, lower explosive limits, ammonia, and
oxygen. Areas monitored included the driller’s breathing zone near the wellhead, the wellhead or source,
any fresh drill cuttings and/or geologic samples, and any other areas of potential concern. The IHT
detected no exceedance of action levels for any monitored conditions at C9566.

On September 1, 2020, personnel at the C9566 drilling site detected a solvent-like odor during drilling
activities. An IHT was called out to the drill site. By the time the IHT arrived onsite, the odor had passed
and the IHT did not measure elevated readings. Due to the unidentified odor, a take-cover alarm was
issued for the 200 West Area, and all personnel on the drill site took cover in the 2704-S Building near
the 222-S Laboratory. After the take cover was lifted, all personnel at the drill site at the time of the odor
were sent to the 200 West Area first aid station for a health check. Drilling activities resumed after the
health check.

1.2.3  Well Construction and Development

This section provides additional details on the well construction and development activities.

1.2.3.1 Screen and Casing Materials

Well C9566 was constructed with permanent casing consisting of 4.5 in. OD, 4 in. inner-diameter,
Schedule 10S Type 304/304L stainless-steel blank casing, screen, and sump. The screen used for C9566
was continuous vee-wire wrap with a 20-slot (0.020 in.) aperture, and the well had a 1 m (3 ft) sump
(consisting of blank casing with a welded end cap) located below the screened interval. Section 2.2
provides further details on the construction materials used for C9566.

1.2.3.2 Well Completion

A straightness test was conducted in the temporary casing at C9566 using a length of carbon steel core
barrel that was 6.4 m (21 ft) in length with a 7.0 in. OD. The core barrel passed through the 8.125 in. OD,
7.25 in. inner-diameter temporary casing without binding. The test was conducted and passed prior to
setting the permanent well in accordance with WAC 173-160 requirements.

The screen size and filter pack size used for construction at well C9566 were determined based on
geologic borehole logs, geophysical logs, and intended well use. The well was constructed with a filter
pack consisting of 12-20 mesh Colorado silica sand. The filter pack was settled using a dual-flange
surging method.

The annular seal for well C9566 comprised of 0.375 in. coated bentonite pellets placed immediately
above the silica sand filter pack of the screened interval, creating a 0.9 m (3 ft) seal. Then 8-20 mesh
granular bentonite was placed above the bentonite pellet seal, followed by a cement grout surface seal.
Any remaining unfilled annular space near ground surface was filled with high-strength concrete during
well pad construction.

The surface completion for well C9566 consists of the permanent casing surrounded by a stainless-steel
protective monument with a unique Ecology well tag number riveted to the monument. The surface
completion includes a 1.2 m by 1.2 m by 15.2 cm (4 ft by 4 ft by 6 in.) concrete pad constructed around
the wellhead protective monument. The wells are located within the center of the concrete pad with
a brass surveyor’s marker (stamped with the well name, ID number, and date of final construction)
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embedded on the northern side of the pad. The monument has a lockable cap, and the lock hasp was
positioned to face northward. The surface completion also includes four steel bollards (1.8 m [6 ft] long
and 8.9 cm [3.5 in.] diameter), the northeast post being removable, placed at the four corners of each
concrete pad, with 0.9 m (3 ft) stickup for wellhead protection. The bollards were painted yellow in
accordance with ANSI Z535.1-2017, American National Standard for Safety Colors, for

increased visibility of physical hazards. Section 1.3 provides further details on well construction.

1.2.3.3 Final Well Development

Final well development for C9566 was conducted after completing subsurface construction activities.
The well was developed in a single 7.62 m (25 ft) interval using a 0.75-horsepower submersible pump.
The groundwater was pumped while water quality parameters (turbidity, conductivity, dissolved oxygen,
pH, and temperature) were monitored. Development was completed when pumped water was measured
at <5 nephelometric turbidity units (NTUs) and the remaining water quality parameters had stabilized.

A Level TROLL® 700 data logger was used to record the drawdown and recovery data during
development activities. Section 1.3 provides well-specific details for well development. The well
development and testing data sheet is provided in Appendix A.

1.2.3.4 Washington State Department of Ecology Well Identification

Well C9566 received a unique Ecology well ID number that was stamped into a stainless-steel tag and
riveted to the protective monument. When the monument was set, the ID tag was set to face toward the
north. Table 1 lists the Ecology tag number for well C9566.

1.3 Well-Specific Information

This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, and
development activities for well 299-W22-123 (C9566).

Drilling began at C9566 on July 20, 2021. Well construction occurred between September 13 and
September 22, 2021, and development took place on September 22. Drilling started with 10.5 in. OD
temporary casing and was advanced to a depth of 45.9 m (150.5 ft) bgs before downsizing to 9.25 in. OD
temporary casing. The 9.25 in. temporary casing was advanced to a depth of 91.7 m (300.7 ft) bgs before
downsizing to 8.125 in. OD temporary casing. The 8.125 in. temporary casing was advanced to a depth of
140.4 m (460.5 ft) bgs. The borehole was drilled to a TD of 148.9 m (462.2 ft) bgs. All temporary casing
was carbon steel with threaded joints.

Sampling at C9566 included collecting soil samples for geologic archival purposes, 18 split-spoon soil
samples within the vadose zone for chemical analysis, as well as seven groundwater samples for chemical
analysis. A post-development groundwater sample was also collected.

Geologic archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals and at
lithology changes throughout the borehole. Samples for sieve analysis were collected as 3.0 m (10 ft)
composites of adjacent 1.5 m (5 ft) soil grab samples of similar texture within the planned screened
interval. The well screen was ultimately placed at a different interval and the previously obtained sieve
analysis samples were only partially analyzed for grain-size distribution.

Continuous split-spoon soil samples were intended to be collected starting within the Hanford formation
from 1.8 m (6 ft) above the top of the Cold Creek unit (CCU) to at least 1.2 m (4 ft) below the top of
the CCU. Continuous split-spoon soil samples were collected from ~2.3 m (7.5 ft) above the top of the

LevelTROLL® is a registered trademark of In-Situ, Inc., Fort Collins, Colorado.
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CCU to ~0.6 m (2 ft) below the top of the CCU. A single split-spoon soil sample was intended to be
collected from 3.0 m (10 ft) below the top of the CCU, and one split-spoon soil sample was collected
from ~2.3 to ~3.0 m (7.5 to 10 ft) below the top of the CCU. Continuous split-spoon soil samples were
intended to be collected from 4.6 m (15 ft) below the top of the CCU through the bottom of the CCU.
Continuous split-spoon soil samples were collected from ~3.8 m (12.5 ft) below the top of the CCU to
~2.3 m (~7.5 ft) above the bottom of the CCU. During drilling, the field geologist identified the bottom
of the CCU at 57.3 m (188 ft) bgs. After the borehole reached TD, a review of the geologic contacts
(including an evaluation of the geophysical logging data) determined that the bottom of the CCU was
located at 61.0 m (200 ft) bgs. Split-spoon soil samples from 58.7 to 61.0 m (192.6 to 200 ft) bgs (as
required by the SAP [DOE/RL-2019-07-ADD1]) were not collected.

Two split-spoon soil samples were collected within the Ringold Formation member of Taylor Flat (Rtf)
as intended. One split-spoon soil sample was collected within the Ringold Formation member of Wooded
Island — unit E (Rwie) as intended. Seven groundwater samples were collected within the Rwie as
intended. Groundwater was first tagged at 77.6 m (254.6 ft) bgs on August 3, 2021. A final static water
level was tagged at 77.7 m (254.8 ft) bgs on September 22, 2021. Table 2 provides summary information
for the samples collected for chemical analysis.

Table 2. Sample Summary for Well 299-W22-123 (C9566)

Sample Sample Sample Depth Sample Sample HEIS
Date Interval (ft bgs) Medium Method Number
. . B3YHL4, B3YHLS, B3YHLSG,
7/20/2021 1-01 11.9-144 Soil Split-spoon B3YHL7, B3YHLS
. . B3YHL9, B3YHMO, B3YHM1,
7/21/2021 1-02 347-37.2 Soil Split-spoon B3YHM2, B3YHM3
. . B3YHM4, B3YHMS5, B3YHMS6,
7/21/2021 1-03 49.6 —52.1 Soil Split-spoon B3YHM?7. B3YHMS
. . B3YHP4, B3YHPS5, B3YHPO,
7/27/2021 1-04 154.4 -156.9 Soil Split-spoon B3YHP7
. . B3YHP8, B3YHP9, B3YHRO,
7/27/2021 1-05 156.5-159.0 Soil Split-spoon B3YHR1, B3YHR2
. . B3YHR3, B3YHR4, B3YHRS,
7/27/2021 1-06 159.0 - 161.5 Soil Split-spoon B3YHR6, B3YHR7
. . B3YHRS, B3YHRY9, B3YHTO,
7/27/2021 1-07 161.3 - 163.8 Soil Split-spoon B3YHTI, B3YHT2
B3YHT3, B3YHT4, B3YHTS,
. . . B3YHT6, B3YHT7 (B3YHTS,
7/27/2021 1-08 (duplicate) 169.4—-171.9 Soil Split-spoon B3YHT9, B3YHVO, B3YHVI,
B3YHV2)
. . B3YHV3, B3YHV4, B3YHVS,
7/28/2021 1-09 174.5-177.0 Soil Split-spoon B3YHV6, B3YHV7
. . B3YHVSE, B3YHV9, B3YHWO,
7/28/2021 1-10 177.6 — 180.1 Soil Split-spoon B3YHWI, B3YHW2
. . B3YHW3, B3YHW4, B3YHWS,
7/28/2021 I-11 180.0 — 182.5 Soil Split-spoon B3YHW6, B3YHW7
7/28/2021 I-12 182.4 - 184.9 Soil Split-spoon B3YHX2, B3YHX3, B3YHX4,

B3YHXS, B3YHX6
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Table 2. Sample Summary for Well 299-W22-123 (C9566)

Sample Sample Sample Depth Sample Sample HEIS
Date Interval (ft bgs) Medium Method Number

B3YHX7, B3YHXS, B3YHXO9,

7/28/2021 I-13 184.9 - 187.4 Soil Split-spoon B3YHY1, B3YHYO

. . B3YHY2, B3YHY3, B3YHY4,
7/28/2021 1-14 187.1 —189.6 Soil Split-spoon B3YHYS5, B3YHY6
7/29/2021 I-15 190.1 -192.6 Soil Split-spoon BIVHYT, BIYHYS, BIYHYS,

B3YJ00, B3YJO1

N/A I-16 Not collected® Soil Split-spoon | N/A

B3YJ12,B3YJ13, B3YJ14,
B3YJ15,B3YJ16 (B3YJ07,

7/29/2021 1-17 (duplicate) 219.7-222.2 Soil Split-spoon B3YJ08, B3YJ09, B3YJ10,
B3YJ11)
. . B3YJ17,B3YJ18, B3YJ19,
7/29/2021 I-18 225.9-2284 Soil Split-spoon B3YJ20, B3YJ21
8/3/2021 1-19 236.0-238.5 Soil | Split-spoon | B3YJ22, B3Y123, B3YJ24,

B3YJ25,B3YJ26

8/9/2021 1-20 260.5 Water Pumped B3YJ30, B3YJ31, B3YJ32

B3YJ35,B3YJ36, B3YJ37

8/10/2021 1-21 (duplicate) 270.8 Water Pumped (B3YJ40, B3YJ41, B3YJ42)
8/11/2021 1-22 281.0 Water Pumped B3YJ44. B3YJ45, B3YJ46
8/18/2021 1-23 316.5 Water Bailed® B3YJ49, B3YJ50, B3YJ51
8/23/2021 1-24 355.5 Water Bailed® B3YJ54, B3YJ55, B3YJ56
. B3YJ62, B3YJ63, B3YJ64
b s > >
8/25/2021 1-25 395.5 Water Bailed B3YJHO
. B3YJ67, B3YJ68, B3YJ69
- b s s s
8/31/2021 1-26 436.0 Water Bailed B3YIHI
9/22/2021 Post-development 266.0 Water Pumped B3YJ76, B3Y177, B3YTT8,

B3YJ79, B3YJ80

a. Sample interval I-16 was not collected due to a field determination of the bottom of the Cold Creek unit that was
later revised.

b. Sample intervals 1-23 through I-26 were collected via bailer due to a lack of recharge in the borehole at the specified depths.
bgs = below ground surface

HEIS Hanford Environmental Information System

N/A = notapplicable

Geophysical logging was performed through the 10.5 in. OD casing on July 22 and July 26, 2021, using
a spectral gamma logging system (SGLS) from ground surface to 45.42 m (149.00 ft) bgs and using

a neutron moisture logging system (NMLS) from ground surface to 45.49 m (149.25 ft) bgs. Geophysical
logging was performed through the 9.25 in. OD casing on August 12 and August 16, 2021, using SGLS
from 45.11 to 89.61 m (148.00 to 294.00 ft) bgs and using NMLS from 45.11 to 78.03 m (148.00 to
256.00 ft) bgs. Geophysical logging was performed through the 8.125 in. OD casing on September 8 and
September 9, 2021, using SGLS from 88.39 to 137.47 m (290.00 to 451.00 ft) bgs and using NMLS from
69.80 to 89.61 m (229.00 to 293.99 ft) bgs. Natural and manmade radionuclides were detected during
geophysical logging. Radon gas was detected inside the 9.25 in. OD casing from 78 to 90 m (256 to
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294 ft) bgs. Elevated concentrations of natural uranium in the formation were detected from
approximately 114 to 116 m (373 to 381 ft) bgs, with a peak concentration of ~4.9 pCi/g. Cesium-137
was detected in the formation from 0.6 to 0.9 m (2 to 3 ft) bgs at a concentration of 0.28 to 0.32 pCi/g.
Appendix A provides the geophysical logging report for C9566 (HGLP-LDR-1205).

Well construction activities began on September 13, 2021. Well installation materials included 4 in.
inner-diameter and 4.5 in. OD, Schedule 10S Type 304/304L stainless-steel blank casing, screen, and
sump. A total of 9.15 m (30.01 ft) of continuous vee-wire wrap, stainless-steel screen with a 20-slot
(0.020 in.) aperture was used. Stainless-steel centralizers were placed at the bottom and top of the screen
interval and at 12.2 m (40 ft) intervals above the screened section. Table 3 provides information on the
well construction materials and associated depths for C9566, and Appendix A provides the well
summary sheet.

Table 3. Construction Summary for Well 299-W22-123 (C9566)

4 in. Diameter Stainless-Steel

Permanent Casing Well Materials Annular Materials
Borehole Static Screen
Total Water Slot
Depth Level Interval Size Interval Mesh
(ft bgs) (ft bgs) Material (ft bgs) (in.) Material (ft bgs) Size
462.2 254.8 6 in. stainless- High-
(9/22/2021) | steel +3.0-2.0 N/A strength 0.0-33 N/A
monument Concrete
4 in. stainless- +1.98 —
A 3-8. T /1T
steel blank casing 250.28 N/ Cement grout 3:3-87 ype I/
4 in. stainless- 250.28 — Bentonite
0.020 8.7-243.8 8-20
steel screen 280.29 crumbles
Bentonite 1 382468 | 38in.
pellets
F ‘ltzr Pack | 468-2809 | 12-20
4 in. stainless- 28029 san
steel sump 28.;9 29 N/A Natural fill 280.9 —285.0 N/A
(welded cap) ' -
Bentonite 1 ye50-3080 | 38in.
chips
Bentonite 1 35004622 | /A
slurry
bgs = below ground surface

N/A

not applicable
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Final well development at well C9566 was performed after pouring the cement grout surface seal, but
prior to the installation of the concrete pad and posts. One ~7.62 (25 ft) interval was used to complete
development on the 4 in. inner-diameter stainless-steel casing using a 0.75-horsepower submersible
pump. The pump rate for the development interval was 22.0 L/min (5.8 gal/min). For the development
interval, pumping was required until the turbidity decreased to <5 NTUs and until other key parameters
(specific conductance, pH, dissolved oxygen, and temperature) stabilized. A total of 1,295.4 L (342.2 gal)
of water was purged during development activities on September 22, 2021. Table 4 presents the results
for development, and Appendix A provides the well development and testing data sheet for C9566.

2 Geologic Observations

This chapter summarizes the general geology of the 200-UP-1 OU and the geology encountered at
well 299-W22-123 (C9566) during drilling.

21  Geology of the 200-UP-1 Operable Unit

The 200-UP-1 OU is in the central western portion of the 200 West Area, which is on the western end of
the Hanford Site Central Plateau, located ~32 km (20 mi) north-northwest of Richland, Washington.

The stratigraphy of this area is comprised of several different sedimentary deposits that lie above the
Columbia River Basalt Group. The major units present in the 200-UP-1 OU include the following (from
youngest to oldest):

e Holocene eolian deposits, disturbed sediments, and recent sand and gravel backfill
e Pleistocene sand and gravel sediments of the Hanford formation
e Post-Ringold Formation/pre-Hanford formation deposits — CCU

e Miocene-Pliocene Ringold Formation sediments:

Fluvial sands and overbank paleosols of the Rtf
— Sand and gravel sediments of the Rwie

Clay and silt of the Ringold Formation member of Wooded Island — lower mud unit (RIm)
— Gravel, sand and paleosols of the Ringold Formation member of Wooded Island — unit A

e Miocene Elephant Mountain Member of the Saddle Mountains Basalt of the Columbia River
Basalt Group

The ground surface of the 200-UP-1 OU has been extensively disturbed in some areas by grading,
construction, and demolition work. These disturbances generally range from 0.3 to 4.6 m (1 to 15 ft) bgs
but can extend deeper (SGW-63896).
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Table 4. Well Development Data Summary for Well 299-W22-123 (C9566)
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Additional information regarding the geology of the 200-UP-1 OU is presented in the following:

o BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site,
South-Central Washington

o BHI-01648, Late Pleistocene and Holocene-Age Columbia River Sediments and Bedforms:
Hanford Reach Area, Washington, Part 1

o DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for the Post-Ringold-Formation
Sediments Within the Central Pasco Basin

e Lindsey, 1996, The Miocene to Pliocene Ringold Formation and Associated Deposits of the
Ancestral Columbia River System, South-central Washington and North-central Oregon

o  WHC-SA-0740-FP, Sedimentology and Stratigraphy of the Miocene-Pliocene Ringold Formation,
Hanford Site, South-Central Washington

A summary of geologic units encountered throughout the borehole is presented in the
following discussion.

2.2 Borehole Geology

This section describes the geologic characteristics and stratigraphic units that were observed from grab
samples during drilling of C9566. Appendix A provides the borehole log.

The interpretations included in this report regarding the stratigraphy of the drill site are based on field
observations from drill cuttings collected every 1.5 m (5 ft) or where major lithologic changes occurred;
therefore, the depths of contacts included should be viewed as approximations. Final stratigraphic unit
contacts will be determined from field observations, borehole geophysical logging data, and regional
stratigraphic interpretations. Samples could appear more homogenous due to grab samples being collected
in a stainless-steel bowl prior to observation by the field geologist. Samples may also have a weaker or
potentially nonexistent reaction to 10% diluted hydrochloric acid (HCI) in the presence of water added
during drilling or in samples collected from below the water table. This section discusses the
determination of estimated stratigraphic unit contacts for C9566.

C9566 is located approximately 23 m (75 ft) east of the 216-S-20 Crib. The major stratigraphic units
encountered during drilling included the Hanford formation, CCU, Rtf, Rwie, and RIm.

The Hanford formation was observed from ground surface to 49.4 m (162 ft) bgs. The soil classifications
for the Hanford formation included slightly silty sand, sand, and gravelly sand. Silt content ranged from
0% to 15%. Sand content ranged from 80% to 100%, sand composition ranged from 20% to 55% mafic,
sand grain size ranged from fine to coarse (125 um to 1 mm), and sand angularity ranged from angular to
rounded. Gravel content ranged from 0% to 20%, gravel composition ranged from 40% to 50% mafic,
gravel size ranged from 2 to 18 mm (very fine pebble to coarse pebble), and gravel angularity ranged
from subrounded to rounded. No reaction to vigorous reaction to HCI was observed throughout the
Hanford formation. Soil colors included gray, very dark gray, light olive-gray, dark olive-gray, light
brownish-gray, grayish-brown, light olive-brown, and light yellowish-brown.

The contact between the Hanford formation and the CCU was at 49.4 m (162 ft) bgs, as evidenced by

a change to finer lithology and increased HCl reaction. The soil classifications for the CCU included silt,
silty sand, silty gravel, and sandy gravel. Silt content ranged from 10% to 97%. Sand content ranged from
3% to 70%, sand composition ranged from 10% to 70% mafic, sand grain size ranged from fine to coarse
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(125 pm to 1 mm), and sand angularity ranged from subangular to rounded. Gravel content ranged from
0% to 75%, gravel composition ranged from 70% to 80% mafic, gravel size ranged from 2 to 60 mm
(very fine pebble to very coarse pebble), and gravel angularity ranged from angular to rounded.

No reaction to a strong reaction to HCI was observed throughout the CCU (reactivity decreased with
further depth). Soil colors included light olive-brown, grayish-brown, dark grayish-brown, and brown.

The contact between the CCU and the Rtf was at 61.0 m (200 ft) bgs, as evidenced by a change to finer
lithology and decrease in mafic content. The soil classifications for the Rtf included silt, sandy silt, silty
sand, and sand. Silt content ranged from 0% to 90%. Sand content ranged from 10% to 100%, sand
composition ranged from 25% to 50%, sand grain size ranged from fine to very coarse (125 um to 1 mm),
and sand angularity ranged from angular to rounded. Gravel was not present in the Rtf. No reaction to

a very mild reaction to HCI was observed throughout the member. Soil colors included light olive-brown,
olive-brown, and light yellowish-brown.

The contact between the Rtf and Rwie was at 71.6 m (235 ft) bgs, as evidenced by a change to coarser
lithology. The soil classifications for the Rwie included sand, gravelly sand, silty gravel, silty-sandy
gravel, sandy gravel, and gravel. Silt content ranged from 0% to 20%. Sand content ranged from 10% to
100%, sand composition ranged from 5% to 50% mafic, sand grain size ranged from fine to coarse grain
(125 pm to 1 mm), and sand angularity ranged from angular to rounded. Gravel content ranged from
0% to 85%, gravel composition ranged from 10% to 90% mafic (skewed towards lower mafic content),
gravel size ranged from 2 to 130 mm (very fine pebble to large cobble), and gravel angularity ranged
from angular to rounded. No reaction to a mild reaction to HCI was observed throughout the Rwie. Soil
colors included olive, olive-gray, light olive-brown, olive-brown, grayish-brown, dark grayish-brown,
dark brownish-gray.

The contact between the Rwie and the RIm was at 139.3 m (457 ft) bgs, as evidenced by the presence of
massive dense silt and clay. The soil classification for the RIm at C9566 is silt. Silt content ranged from
95% to 100%. There was no sand content within this interval. Gravel content ranged from 0% to 5%,
gravel composition was 50% mafic, gravel size was 5 to 10 mm (fine pebble to medium pebble), and
gravel ranged from subangular to rounded. A mild to moderate HCI reaction was observed throughout this
interval of the RIm. The soil color was pale olive. The borehole was advanced to a TD of 140.9 m

(462.2 ft) bgs in the Rlm.

A final static water level was measured at 77.7 m (254.8 ft) on September 22, 2021. Appendix A provides
the borehole log for C9566.
3 Waste Management

Waste generated during installation of well C9566 included drill cuttings, purgewater, and miscellaneous
solid waste. The waste was managed in accordance with CERCLA and DOE/RL-2016-13, Waste
Management Plan for the 200-UP-1 Groundwater Operable Unit.
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3.1 Drill Cuttings

All drill cuttings from C9566 were collected in tip dumpsters, and water was absorbed using WaterWorks
Crystals® when necessary. The drill cuttings were placed into designated Environmental Restoration
Disposal Facility roll-off boxes. Any miscellaneous solid waste associated with sampling activities was
sealed in clear plastic bags and disposed in the roll-off boxes. The roll-off boxes were transported to the
Environmental Restoration Disposal Facility for disposal.

3.2  Purgewater

Purgewater was generated during well drilling, sampling, and development activities. All purgewater was
collected and contained at the wellhead until it was transported to the purgewater modular storage units
using purge trucks in accordance with DOE/RL-2009-80, Investigation Derived Waste Purgewater
Management Work Plan; and DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation
Derived Waste.

4  Civil Survey

The location for well 299-W22-123 (C9566) was surveyed using a Trimble® R8 RTK global positioning
system and a Trimble DiNi 12 level to collect coordinates. Washington State Plane (south zone) North
American Datum of 1983 (NADS3) (with the 1991 adjustment) was used to record the horizontal
coordinates; North American Vertical Datum of 1988 (NAVDS88) was used to record the vertical survey
data. Well C9566 was surveyed on October 7, 2021. Table 5 identifies the location of the surveyed well.
The survey report for C9566 is provided in Appendix A.

Table 5. Civil Survey Summary

Brass Survey Top of Casing™ ¢
Well ID Well Northing?* Easting® Marker Elevation® Elevation
Number Name (m) (m) (m) (m)
C9566 299-W22-123 133914.00 567593.02 207.995 208.848
a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983

[NADS3]).

b. North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m (0.001 m for D0059).
c. Protective casing.

ID = identification

WaterWorks Crystals® is a registered trademark of WaterWorks America, LLC, Independence, Ohio.

Trimble® is a registered trademark of Trimble Inc., Sunnyvale, California.
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5 Well Acceptance

The final step of the installation process is well acceptance. Well acceptance represents confirmation that
the wells meet the requirements outlined in the scope of work. Well acceptance also indicates the
contractual completion of the finished wells.

After the wells were completed, representatives from CPCCo and Holt performed inspections for the
new monitoring well. Work site assessments were conducted for well 299-W22-123 (C9566) on
September 30, 2021. The well was accepted by CPCCo.
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WELL SUMMARY SHEET Page_1 of 3
Well ID: C9566 Well Name: 299-W22-123 Start Date: 7/20/2021
Project: Installation of 1 Well in 200-UP-1 QU | Location: ~0.5km E of 222-S Labs End Date: 9/22/2021

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

L . Depth |Graphic . . .
Description Diagram inFeet| Lo Lithologic Description (ft bgs)
Surface Completion: 0

4x4x0.5 ft concrete pad with brass

survey marker and protective mo-

nument (3.0 ft ags - 2.0 ft bgs). WA

Ecology tag #:BMS719

Construction Materials:

High Strength Concrete:

0.0-3.3ftbgs

Portland Cement Grout (Type I/1l):

3.3-8.7ftbgs

8-20 Mesh Granular Bentonite:

8.7 - 243.8 ft bgs

3/8" Bentonite Pellet Seal:

243.8 - 246.8 ft bgs

12-20 Mesh Filter Pack Sand:

246.8 - 280.9 ft bgs

Natural Fill:

280.9 - 285.0 ft bgs

3/8" Bentonite Chips:

285.0 - 308.0 ft bgs

Bentonite Slurry:

308.0 - 462.2 ft bgs

Well Materials:

25

NN

A Y
N AN MY

O
Y

[N Y T T

0-45 ft: Sand

-1 873 45-55 ft: Gravelly Sand

55-145 ft: Sand

Notes:

All temporary casing has been

removed from ground.

ags = above ground surface

bgs = below ground surface

4.5" OD TP-304 Sch 105 Blank: . 4
1.98 ft ags - 250.28 ft bgs |2 s 125 —]
4.5" OD TP-304 20-slot (0.020") Screen;| .’ oA
250.28 - 280.29 ft bgs o s
4.5" OD TP-304 Sump/Cap: G 1
280.29- 283.29 ft bgs 2 1% !
gt 2] 150 L 7/1145-160 ft: Slightly Silty Sand
Hole Dimensions: 7, oo :
10.5"0D Temp. Casing: 150.5ftbgs | (. ! .
9.25" OD Temp. Casing: 300.7 ft bgs S ':j ‘1160-162 ft: Sand
8.125" OD Temp. Casing: 460.5 ft bgs |: " v, 162-170 ft: Silt
7.0" Core Barrel:462.2 ft bgs r ::l 7=7170-188 ft: Silty Sand
Reported By:
Dan Charbonneaux Geologist M 9/30/2021
Print Name Title Signature Date
Reviewed By:
Jenaie Richaet Mariager % %ﬁé“ 7 Y Yadk2i
Print Name * Title Signature Date
" For Office Use Only
OR Doc Type: WMU Code(s):

A-1

A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET

Page 2 of 3

Well ID: C9566 |Well Name: 299-W22-123 Project: Install of 1 Well in 200-UP-1 QU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram igiztgt GrLaé);c Lithologic Description (ft bgs)
Surface Completion: L

4x4x0.5 ft concrete pad with brass

~—==] 170-188 ft: Silty Sand

survey marker and protective mo-

“
NN
AN N NN

—— o—
NN NN

nument (3.0 ft ags - 2.0 ft bgs). WA

N

-1 188-190 ft: Sandy Gravel

Ecology tag #:BMS719

¥ 190-195 ft: Silty Sandy Gravel

LN Y
SRR T

A 195-200 fc Sandy Gravel

Construction Materials:

~

= T 500-205 fr.Silt

AN

High Strength Concrete:

i1 205-215 ft: Sandy Silt

0.0 -3.3 ft bgs

Portland Cement Grout (Type I/1l):

s 215-220 ft: Silty Sand

3.3-8.7 ft bgs

.
L O T T

LU VL W Y

220-235 ft: Sand

8-20 Mesh Granular Bentonite:

N

N

8.7 - 243.8 ft bgs

3/8" Bentonite Pellet Seal:

‘,...
[OEYRTRY
FOEENRY
S NN

243.8 - 246.8 ft bgs

ettt e T
~
o
\\\\\\\\\\W B
AT T T R S

SYREN
2 %0235-260 ft: Sandy Gravel

12-20 Mesh Filter Pack Sand:

246.8 - 280.9 ft bgs

= /| Static Water Level: 254.8 ft (9/22/2021)

Natural Fill;

280.9 - 285.0 ft bgs

260-270 ft: Gravel

3/8" Bentonite Chips:

285.0 - 308.0 ft bgs

Bentonite Slurry:

£ 270-290 ft: Sandy Gravel

308.0 - 462.2 ft bgs

XXXXXXX

Well iMaterials:

xxxxxx|
X X X X X X

290-300 ft: Sand

4.5" OD TP-304 Sch 10s Blank:

XXXXXI

1.98 ft ags - 250.28 ft bags

|
¢ RN X X

2% 300-310 ft: Gravel

x x x x x x

4.5" OD TP-304 20-slot (0.020"} Screen:

X X X

250.28 - 280.29 ft bgs

“d
¢ 310-315 ft: Sandy Gravel

4.5" OD TP-304 Sump/Cap:

280.29 - 283.29 ft bgs

N 315-320 ft: Gravel
52 320-325 ft: Silty Gravel

-55 7 2.3 325-330 ft: Silty Sandy Gravel

Hole Dimensions:

Z-21 330-335 ft: Silty Gravel
=X

10.5" OD Temp. Casing: 150.5 ft bgs

335-340 ft: Gravel

9.25" OD Temp. Casing: 300.7 ft bgs

8.125" OD Temp. Casing: 460.5 ft bgs

227551 340-375 ft: Sandy Gravel

7.0" Core Barrel:462.2 ft bgs

Rotes:

All temporary casing has been

removed from ground.

ags = above ground surface

< 375-385 ft Gravel

bgs = below ground surface

A-2
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WELL SUMMARY CONTINUATION SHEET Page_3 of 3
Well ID: C9566 |We" Narne: 299-W22-123 Project: Install of 1 Well in 200-UP-1 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram iEiF;tzt Gfgglc Lithologic Description (ft bgs)
Surface Completion: 385

4x4x0.5 ft concrete pad with brass

survey marker and protective mo-

nument (3.0 ft ags - 2.0 ft bgs). WA

Ecology tag #:BMS719

Construction Materials:

High Strength Concrete:

0.0-3.3ftbgs

Portland Cement Grout (Type I/Il):

3.3-8.7 ftbgs

8-20 Mesh Granular Bentonite:

8.7 - 243.8 ft bgs

3/8" Bentonite Pellet Seal:

243.8 - 246.8 ft bgs

12-20 Mesh Filter Pack Sand:

246.8 - 280.9 ft bgs

Natural Fill:

280.9 - 285.0 ft bgs

3/8" Bentonite Chips:

285.0 - 308.0 ft bgs

Bentonite Slurry:

308.0 - 462.2 ft bgs

Well Materials: -

4.5" OD TP-304 Sch 10s Blank:

1.98 ft ags - 250.28 ft bgs

4.5" OD TP-304 20-slot (0.020") Screen:

250.28 - 280.29 ft bgs

4.5" OD TP-304 Sump/Cap:

280.29 - 283.29 ft bgs

Hole Dimensions:

10.5" OD Temp. Casing: 150.5 ft bgs

9.25" OD Temp. Casing: 300.7 ft bgs

8.125" OD Temp. Casing: 460.5 ft bgs

7.0" Core Barrel: 462.2 ft bgs

Notes:

All temporary casing has been

removed from ground.

ags = above ground surface

bgs = below ground surface

435

e 7 | 385-390 ft: Gravelly Sand

+.390-395 ft: Sandy Gravel

1395-400 ft: Sand

400-410 ft: Gravelly Sand

410-445 ft: Sand

+{445-450 ft: Gravelly Sand

a\ 450-457 ft: Sandy Gravel

'=]457-462.2 ft: Silt

Total Depth: 462.2 ft bgs

A-3
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WELL CONSTRUCTION SUMMARY REPORT e
Page: 1 of 1

Well ID: c9566

[ Well Name: 299-w22-123

Ecology Tag #: 8MS719

Location: ~0.5km E of 222-8 Labs

Project: Installation of 1 Monitoring Well in 200-UP-1 OU

Drilling Company: Holt Services, Inc.

Other Companies: GRAM Northwest, CPCCo, Baywest LLC

Driller:
Pete Rosenberg

License #:
2931

Geologist(s): Dan Charbonneaux, Ryan Bailey, Stacie Sexton

TEMPORARY CASING AND DRILL DEPTH

DRILLING METHOD

z:f‘; &’G?L"Eﬁ% '“‘(ﬁt'_‘)’a' (cs)g?lg)s:iz:.) Type of Drill Rig HOLE DIAMETER (in.) / INTERVAL (ft.)
10 Thd 0.0 -150.5 10.5/9.265 Sonic Diameter: 10.5 From:0.0 To: 150.5
9 Thd 150.5 -300.7 9.25/8.5 Sonic Diameter: 9.25 From:150.5 |To: 300.7
8 Thd 300.7 -460.5 8.125/7.25 Sonic Diameter: 8.125 From:300.7 |To: 460.5
Not Used - Sonic Diameter: 7.0 From:460.5 |To: 462.2

| - G /28724 — Diameter: — From —  [To: —

Total Drilled Depth: 462.2 |Hole Dia@TD: 7.0 Total Amount of Water Added During Drilling: 20 gal
COMPLETED WELL
Permanent Casing Construction Material

o[ e e ] [Vome] W

4.5" OD TP-304 Schl0s Blnk|1.98ags - 250.28 [N/A High Strength Concrete 0.0 -3.3 2.3 N/A

4.5" OD TP-304 Screen 250.28 -280.29 |0.020 Cement Grout 3.3 -8.7 3.2 I/II

4.5" OD TP-304 Sump/Cap 280.29 =-283.29 [N/A Bentonite Crumbles 8.7 -243.8 110.5 |8=-20

- Bentonite Pellets 243.8 -246.8 1.2 3/8"
- Filter Pack 246.8 -280.9 [21.7 12-20

NMat Used - Natural Fill 280.9 -285.0 |1.4 N/A

AL VAYA| Bentonite Chips 285.0 -308.0 [19.3 {3/8"

- Bentonite Slurry 308.0 -462.2 42.2 N/A

OTHER ACTIVITIES

Well Straightness Test Results: Passed (9/2/2021)

Well Development Date: 9/22/2021

Well Decommissioned?

Yes[ | No[X]

Saturated Thickness: 25.5 ft Date: —
Pumping Rate (gpm): 5.8 Description: —_—
Total Volume Purged: 342.2 gal Decommissioning Profile Attached? YesD No

Drawdown: -0.59 ft

Static Water Level: 254.8 £t

Date: ¢/22/2021

COMMENTS/REMARKS

Reference point for all depths provided is ground surface. All temporary casing has been removed

from ground.

Title: Geologist

Ihaoc

Dan Charbonneaux 9/28/2021
Reported By Print Signature Date
Title: m a'\)wL
¥
Jowsie Riclnest (Jortecca. 7 folo/21
Reviewed By Print & Signature Date
FOR OFFICE USE ONLY
OR Doc Type: WMU Code(s):

A-6003-658 (REV 2)
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Page | of [3
BOREHOLE LOG Dater;auana:
- . Well Name: -~ WA= (23 Location: »0.5km E of RIA-3 Lobs
. \;\:izlel;):- ‘g Z@%L T | - 3004/%:7(10 0 (/}amig g well) | Reference Measure Point: é'nagg;{men':ﬂa
Graphic mpﬁ@g—sfﬂﬁ'—"l Golor, Moisture Gontent, | . DePt of Casing. Drilling Method,
Depth (f) | Sample Log Segg?‘t?r?gt %ﬁ;ﬂgﬁ:o&lgzg;zia:&us:gg Reaction to HCi, Other Sampling Mettgsél,Sgr&p:fr Size, Water
0 - 4T ‘bgs (s) Sanie , € core bmnll. la”
0 — : qs/sa“( 5/ s, /F-%{;,[ fn-aed 5yb'wn4"\a mcl C:f’bjﬂr (58.5° 5'97:b
| L] poor st ghny MU rn HOZM/64E, 375 V$7a 19" con bum 4, 310°bgs
] g ol brown, Gome clomps, &7 It Loase_u/slmgp.
] am] ¥/ 1 q+2 +some mjycea.
| es. Achive @ 5
5 YA 1@ 5-10" b, 00X a9/, 5w4 - 43y aing -
] L scborady mod sort, g ML mag, 39/1"!/65/¢ qtz,
-(g[alggrm Migas basalt, SY3/2 dark ol gmy, paainl
i ;- (10-15 by 100/ 5ad, now ar.ﬂ%a gob—omg, posr 50»?" Acchiy @10
10 wii sorm/alE, 51/ [ ey ’ dani Gy, Al elge 1-a| sﬂ/?-ipm sa/
Y L a9 aboue, U-A-13.1" bys , HEZSHS; Grvh
i’ B39, B3 m; g3vH] B3 Yt
1520 Qa} sy SML 124 01% $red 3 powr 5L/ 11007 reewvery
Y SHE DI elge Same gz N = Lrum | Arhive @ 15
15 scbnd to md 1907//"1 %aofwi' .
Add ~5Lya./ )'@0*41'/4 H_A OL
+[L0-25 b5 90 s, $ %9l 57 3t Sand now w8
3 - 52’/14/#5‘/,6‘ < olse sume wub___é@_.«// 2~ 7m~t
20 | svbsmg t9_svbrad, lialse same o ahove, 510 Loose, [Arhie@ 30"
0(m het cone_lpamdd), ondldHCl g 25Y57) o
Somc olm.oz of f///'+ Sand.
2530 "bgs, Same ay 4bove . paay clpm rifeats
A5 : , - it e @35
130-39" by, 95 s §Xsilt Sand v _£ne, ang 40 5
_ E e sarbing,_mild HCI exn, 35EMLESHE, ofz, mia,
_ 225 asald, 501t 11 Toote i rony ¢ [ompt, D FYE/R zml
] i * bpownih Gty
30 Gb | Anhive @ 30
_ | Ty ; 79-40° bﬂ 1007 sand , i - rvwf va-wﬂq ta_svb-rnd,
| od sort, ;l.mq. mois? _smod W, ISEML57F,
| j el 54 . e, [/lvmps 2.5Y6/3 l'#/ﬂ‘
| o ':..'j"_%;_llmh brown.
I AR
Reported By:
pﬁm C)\ar‘”’l’\wv)( 0!0[011:‘77( Ia /‘.2 5_ /2 /
Print Name Title “Signature Date
RS SARAH SPRINGER (Affliate)  Bamiretemn s
Print Name Title Signature Date
For Office Use Only
OR Doc Type: WMU Coda(s):

A-6003-642 (REV 1)
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_ Page_Q of |5
BOREHOLE LUG {Cont) 5
ate7/20/ 202
Well ID: (456h | Well Name: 244~ Wk —[3] | Location: o, G‘kn. E of 222 -5 Lags
Comments:
. Samp! : TS———
| S | Py | SefmeCastir G e Saten o Mestro i | St
36 __| b R H0-145 by1, 10°/>¢m:1 mos Hy n«af Lo coarse, ‘/0/ Archie @ 35"
170N M/GQYE, 5vb-rnd do_ sz, mod sort, modt, wild | T-02 splitspom  34.7-27.2'
7] T‘mg : Hcl ,.,(,7‘ Same Q[‘,M,; 2.9 {/Q amwih brown Q_ﬂﬂ’lﬁ bq; lW/mccwm HES#
- s;;gt,, \ Bmm B3 YHMO, B3YHml,
T e T T oy Gl Swd { q3) BIHuA, B3 YHMm3
4a &5, e Ia/q/tm,/ 70/54»1&:«&00/ 5!/9’(‘449 m_&[ soxm/ rchlve @ Ho'
YRS 1 S0XF 5~ 15-w1 ooy’ 50'«7" busalf & qw+z de, Sod:
_ B wned ' connse YO [{DIF, "5ub—nd Fu b -rnd pood AL 2gel Hyo @ ~36"
] SR Sont </m/71/q mosst, '(:W/CIWWQ mod  HC/ rxn, (aFhr 5“”‘1'1’3\377
7] it 4 5T6/2 TVAE ol Gray, Sud heg 12, mi, bt
- RS i Arhibe 245 bys
1 Y “150-55" bg, 10K gra, 807 sund , Gravags 3= | “mm svh-wy | T-03 s plit-spoan 416 - 52’
| 2 TREN nﬂ([ Mod 7ow+ ‘40/4/!/20/{: baslt, gt2ik, otler 1. |bys. lod/movw HETS #s:
] 11 _iﬂ_[’ M‘Lcca/ﬂ‘ 5(/b’*0nﬁ-g fﬂbw'nd Mﬁ‘l 50”/’"‘15.3//”/ K;Y///MAI BZVHM{y 3;%‘1‘”47)
i | SSXF, mm‘lva(m mod H(( L2 very Cous (lomgs,  |B3¥Hne, 8 7#447 53!’#/11@
50 / SY/2' | 'ﬂnL a/M v Sand bas 112, mira, wusit. ki @50
: 59 ~ 115' byj Samj (52
’ 100/ saad. ¥n Fo wied) svb-cng to_yud, wod sort,
] 2 Ha/m/io/r 72, buralt; pyte, msist, mild K r'xn,
5c 7o Same cl\,mm 2.515/5 Liyht olie browm, Archive @ 55" 45
VAL A
] 60-65" bog, 1007 snd,_wred= cospse ,H57m [555F, v. |Add v2gyal Hyo @ 55"
N Mt_/_g{_ H(/ £Xn, SY4/2 13 A¢ olwe. ey, All eli¢ some
- e A3 glaye,
60 65 A"Oﬁl‘\l& @ L’ 617)'
|7z | £5-10" g,, 007 saad, qo/M/éa/F alam.o vomild
N 2 Ha . 59473 C.‘/hf oltve brown, All she same a5 abovel
] 70-75" éq, 100  sand_fin=red . mildd HU ran, put
65 G5 R else ﬁame ‘o abose, /V\auv c(vmvi. Anhie @ 65 9,%
_|7ravn 3oAm /70X £
. P o !
_ lﬁ;“iéj ame_ag _albove exept Mg sl es ﬁdg/l&;mLHAO@ &
_ %0- 85" bas, M°1ﬁy drv mod HU rxn, Al cSe gume oy abovs,
70 &9 Anchive @ 70° éyf
Y $59-90 " bgs woist, v. mild He( rxn, SL‘J'/M/?S/F
_ Y6/ lmM-— olive tay, AU el sqme & cbovt.
Reported By:
Dan Chovbomenrc ___Geolyist 9\./)( (072574
Prinit Name Title ~ Sighature Date

A-8

A-6006-993 (REV 0}
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BOREHOLE LOG (Cont.)

Page 3 of 12
Date: 7/21/204.

0 e ey

Well ID: (9566 | Well Name: 3 94~ w2 - X3 | Location: ~. 0, s’km Eof 333 ~5 Labs
Depth Graphic Sampie Description: Depth of cc;sir:;n Dzmr:xg Method
Sampl Sediment Classification, Grain Size Distribution, Color, Moisture Content, - . " ;
() | "€ | Log Sortng, A:;f:la?t;o&inerzlog;z%rﬁcﬁe Size,Reaction to HCI, Other | SamPling Me‘fg“,’él_sg'::gf' Size, Water
&5, M 49~95" ‘775 108 4 sandl, Med “ e [7 Avchive @ 75 695
75 7 i wmad g,mk, 30/M/70[F gtz, mm,ut, moﬁﬂ;,
_ _ Olt'v mild Hel &Y, Fow efimps. A.5Y6/A (m/,nL Add ~ 294l Hoo @ ~74'
_ o 4 _b_mwmfA LY
| 60 A6 450100, send new 25X MI 157 F. Notth V] d | Al @ B0 bgs
80 [t e o, Zonmt Clomps, All else same 65 gove,
: x (@109%105") Soud naw fn- caame (lHle {mz)
| : H354m/65 /F Ll pthy mosst, sarld HE! Vxn
- b4 fen Clornps, All <l some a5 aboe. Ardhie @ %5 bys
_| 7w
| 105119 Sand powe medl- course 187/ 10 F, |Add ~R9.] H30 @ ~
] L mil HC/ rxg  ne cbmm Allelu same as abng
| &S HUO-115"_gand _noun - med 25CM/T5HT, clarg,

Archive eQq'’ 675

Slwmild de £ Woang lymps, 2.5 Y573 l:qhv‘

Qh'w: Qmw-n Al ebe Sapk a5 _dboveq

] - “S_ /9»0 no HCI/’M. all !;[ﬁe Jeame as abovg,
95 Gs. : Arehie @ 45" élqé
T |lR0-135", sund now 302 707 f rant. All
. (el seme as elpve. A gl )0 @ ~45't,,
] P4 A P4
: G4 c:l 25 - 130 77/9auﬂ 5-/?/'/7Z Sa:w[ Same gy zéov{
00— L) ; f?;rf‘{',.:‘f (vu'y il mc/) 5:/7"‘ IM% nwh—nlcff'*( Aru}\:‘n @108 bgs
_ o Pranyy Llwmos moﬁl* strosg H/ rxn, 3 5Y5/3 ’
_ ‘ lw/\"‘ eltve bnawn,
i 130-135" 1007 e HC[ ren, 59
105 &4, 12.515/3 (1‘11\7( 0 lape émwl All elie same as su and_abave, Archive @ lag’ basl
| T I :
] "5’: _17‘7* 140 (.' Same g5 above, Ad ~7:7c~( Haa @ wlog’
i P A T S5 65T, vt sarme. an alare,
o 6.9, - Aochon & 110" bgs
_|7ana s (49~ /60 *bgs Shigtly STty Send ((m)S)
] Pk %5'/5«.«4 1T silt Sand: MosHy fine, Vibe medim, 50b-
B o 1ong Yo pad, goor sont, w/m/?a/{-" qdz, it bag,It,
" — (AP 5//f J"‘?‘.J_Z-I“Lﬂ.ﬁi"’é stno g ML p v, N‘anuL[‘,Mfs mo:‘)f
eported By:
Dan Chorbongtars Grealogist 18/
lgrint Name o Title M *‘I?J:atem—'l_

A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.)

Page 4 of 17
Date: 7/22/ 203/

Well ID: (4566 | Well Name: L9~ w33 ~123 | Location: ~ 0,Skm E of 9922-3 kabs
- Comments:
; Sample Description: ——
)| Samee | OI25" | setmcompton S st o o corr |0, 2SR R
G5 LIS Y 51 Lynd 2lve brown, Anchipe @ NG boe
g o T 7 >
R |, pc Y22/ |
| L BHR3015T ) B and, 15741, SMJ 0L ol fine, | A ~2g.] 0@ wils’
] L 10/M/‘60/F sub-rn(l‘}., Mm Sdﬁ‘f;qﬁ; 1
_ ; W"C‘( W\/ l/#ﬁ bega 1t Masfl, e
o &% . y Ll , inost, | Arhiee@ 130" bys
_| 7l GY53 Lyt dmjnwn
B l%’é 60/5%,4 207 )b GHIE s placky, AUl els
] i 144,9 94‘mnu H‘( X s
lag| 5. Archive @ 135" by
e @159, sund now fn-med 30/M /74/1(: very
| mosT .53 glig brawn Alelse same o |Add ~ g0/ ;0 & ~ 125
_ % abeve.
30—t @81 X 60 = (62 bag (Bund ) (5) Acchue © 136 bys
_| 77274 x 40/;“,(/ 10¥ 3l Fi Sand: ¥4~ med (very LiHy
] d s Lmed) svb-ang 4o svlo—rnd, goor Sokt, 16%XmM /70/
| t, afz, mia, 1 ¥e busalt §,1F lodhe W/(//wmﬂ
N Md/ﬁ "lﬁ—t;’,';’ HCl r\xn .9 Y6/3 h'%f‘vel[ow‘lﬁh lmwi :
|35 O 5 Aive@ 135 65/5.
|7
| R ~170 by SSTF (M)
] |97 s M/ elay 7/55(/«1. Sand : F.m V‘MJ poss gort,
| 210271/ 40PF Comul]_samp e size) @tz bagilt, 51T: ,
o—L 6% X mq;;,k, :ﬁzkf fo/)f W‘wrwi L vy Plashi| Archae @ 190 by
|7 L ATTT/3 ol Clht 2L broorn),
— . ‘,‘ IGT—|7O qq/ﬂ#&[[ﬂy 6_/540\0( {:/7L/£/4y Now
_ 57 Q5 VUM 0lin bomum, AUty e sty abort
S N g Archive @ 145" bgy
7y | 2170 ~ (68 by Glty Sond (m$)
_ 3 259X saed. U5 2T, Jord: £ —med CLHe mwﬁ
_ fvb = ¢my +o rad . well qar}a[\ [{/M/gf/f: q-fz m,(«
] : | ithle Gusalt: 5ilf: lwic- Wﬂvi_clvl ;’l'”{’”ﬁ o
G5, o dﬂgﬂ‘q"‘#"m Hcl rxn mod S Y4/2 Qg Grown, Archie @ (50" by,
|50 _ |77l : -
| TS0 70K saudd. 30 X 51t Sund . -F,.-MJ 04M 10" casmg to 150.8 by
_ /GGVF qllﬂ' 2.5Y5/4 bygnt slive brawn, /H/z/;p A" aping da 300.7 bgs
il dame j;__aﬁow ’
Reported By:
_Dan Chattonn-eanc ol st T 10/2574l
Print Name Title Signature Date

A-10

A-6006-993 (REV 0)
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BOREHOLE LOG (Cont) Page_5_or I}
Date: 7/27/204 ]

Well ID: (9546 | WeliNeme: 9 99-W23 ~(2.3 | Location: A, 9‘& E of 223-5 baby

| Sonwe | Plag' | Segment ot ron s touten, S it ot |l e Somer e e

55 b5 Nl 180167 i COX send. WY 511F Sand: Fn- med Cvery | Aphipe @ l 79 ‘bys

19 _?/‘%?JS' Lithe med) ivb-anq’ﬁ; seh-rnd, Ma/soh‘d 157M/  |T-04 "4"4\"7&5‘—@ (594"

s.s,Iwm%”“ 4 854 F 47‘2 m/Zu. Witfle égm];‘ 5dt: !om; Py - 159"t (007 veeovety
308 NZw %] clomys, woshly plashic Wgsrers HUI rxn_maist, ~  |HELS 45 T NEYE (A
a0\ TS oy b WihF oliw brvas, BiyHpe, 63y P7
g 165, i Aechie @ (60" bygs
6 165149, 56Zsand, SO730F Sund is all €one fob-dng | X905 sr‘f"-mw\@ (56-5-
2 to_rond  182M/ G0 XF, §41F 1o plastt, Al else simnd | 5 9.9 bgs, 1007 reconeny HEDS!
41 ubove B3YHPs, b3 YHPT, B3¢HRT
- : 4 T - B?YHRIQW 'I’h“RR
G5 ' (3% — (40 'é?i an GM%[ ! s Z Archye @ |62 bgz e 27a7/3

W5 —pamar— = S5 7 gensl T8 s, 5 V5IE. Gouwel, 3= Bimang, (206 )T -sp0on @ 14 150
. — Mm/_b_aé,_pamaml 704M/ 01 F, basalt |~ 1615 g5 1007 pecoveny,

] | — | gotede, met-Ssedd 1 Gandt €a- cowse svb-ay | HET3H! B?YHRB' 877’!-//(‘/
i — | 4= ] S0/ 50KF, atx. mitny basely | BIYHRS 8 ViR, B vim7

- 05 N T LSl /0A5e mmf mifd - mad HL/ ro rxp, 10 YRAB, Anchie @ 165 b,
el N de qmynh brun. L1075 plidsponny @ 1613~ 167
__f,:_;;" & D 1a/ral Jmmm mG) | by, loo/wcﬂ“w HETs #5:

P e TA0 a7 by 5ol banely. G pranis (B3 YHRS, B3YHRY_EIFHTO,
. L 71 75X graed, 10% 5and VX 5l Gml a‘l‘/fmm Y//Tl B3VHT A

75 22 o = ang ta_svb-rnd  ovr sort. 75‘/M/9.‘J’"/F é,:«&h'— Anhie’e 110! b,”

_;’;‘7,/;‘;' % - qoor‘rz\p)p oo metlsad ri (Few), Sand:Fn— cowse T'ag-i—dur’ spl, f—&m(o)
e N i (WMHq codrsg). svb—a«y%,ﬂ] 70%M/ 30 /X F, bash 1694 - 1712 & reca
_}/‘:,;'is': _[g’cq ﬁh (ll#ld 9:/1" Losge COMPacA[r,g{; nanp[mﬁ Ty 1 Hﬂ:f #63 YHT;:L";; 4 755"7
B \ HC wgy 4o vimgd HC rn. hishfly cemenke.  |BIYHVO 1 R.3)(dp)

(64 G5 N , 'OYRQ/’A dnk ﬂl‘awib QWH; /1/(4(«’} A/‘{l!h@lw?l bs5
RECOIN i | | £-09 5 pld-spoan @ 1745 -
_mm:§;_ 49 -200" bys  Sanly Gruwl (s() 177.0"b g5, 100 % pecaveny ,HED:
1 % 770 /jw«wl 20 sond, 10X 5l Grovel: D = 3R ram, B?YHV?H{& 7 7
] 7/;?4/;‘§i ”b“’”" o pf:/b*;m’z med sort €04/M/30 X F bcm# T-19 5plit-spom@ 1776 160.1]

67— (£ A\ " quackedeother ax (L), Sand: fn- bys jad¥” recoruty, HELS: 83YHV
g ,3;5\\\'{5;-.. : mrse " Caver Lm,,d) 7a/m/3azf baselt, win, qtz, |9, B3YHWP,(]a
_{18/a § T il (ompuc w/ nen- -plashz th‘w .m‘n no HLIrM Anxchive @ 180" bqs

G5 |24 8.5 mo:*f} v lt'liff cemgtatin. 10 YRY/3 bysaon. <~/ syl,}-gptn @/%0.0 -
mV2sfal § 1425 'by5 1007 vesormny,

(Go—LT5 57 ua"a‘q 205" bes SrlF (m) HETs 6%t G3YNY 15 (R 2 Ve 7/2
'—:’3/:%72.'5, N O V0 sardd 907 5/(t, Gand: £n, svb-rd fo rngf, poo? Anhive @ 185" bys I
L 12N, sorl, SUM/TELE, qtr, i, bosa I 5iTTE compocted, E-13 5pL s poon@ (A (500"
_ ‘r ML%:_ Jnﬂ‘m na HU ryn, mM‘S* na Cemm-}-r.f'/\ln, baf lood r‘(oM’o/’y HETS 4

\MY R573 \eght 4 live brown, EITTERRRE
Reported By: pc 2323
_Dan Chavoanpea . 6'€°/°‘);9f M FRF 1 0/357
Print Name M Titie e Signature ~  Date

A-600€-993 (REV 0)
A-11
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BOREHOLE LOG (Cont.}

Page g of |5
Date: 7/24/2 PRI

A-12

Well ID: (45 [WellName: 199~ WA ()3 { Location: 4_0,51@," E of 223-5 [a4s
Graphi Sampie Description: Depth of Cigi‘:lqgm g:ﬁ?ng Method
| o | Clog | Ssginer Gastemion r S Dasdon, S Mosure U | sty i Samir S st
ci OBz :ws’- X9 “bos Sandy 5ilF (5M) L°17 split5pan @ (549~
16— T dﬁé 407 750l Spad]: N, fub-rnd ﬁ rnd H02M/ || 3T4 "bys Jaox Y
] oA A ga/F ow‘foﬂ’\ rd M/‘m, busalt ST Compacted, |B3VHX7 6,9 97'”” ) L,
i mambi plaghic  J, mild HC ren, maﬁﬁ),‘:"{‘l/? I“"’iﬂﬂ‘*ﬁpﬂn O (47
| C AT olive brown, ! 186" bgq. (00X ooty 4irs)
g ke ¥ peroricsl____ §% grupd E37HY3,34 S ¢
PITRAT | —_ —1210-3 gy R5#send 07 xl] , Sand) nove 36570 Ahrn@ 18 gs
B — _— | F, litfh basalt- present. Compudd "chinks of 551) have | Archive® (o b«f
] - Oranae-colored 4 treaks ( not mﬁly ¥om_rvi? on com bawe[ T~ ’s-iv/tf-mean @ [90.1'-~ (925’
i — 2. 5( Y's/ 3 quAf o bin__bruwm, /M[ ehe the Scwmtas abus b, 1007 ppoveny . HETS s
s — 837HY7, 4,9, B3yJ00, .
M SIS~ 'bgs  Selhy 8 (m$) Archin @ (85" bas
i 1 60 suud, HOX 3ul7, Sand: IS EM/S54E, all g, |Archin @ 200" by
| i submd +y mmd goor 50t gtz | mita, it bagaite $2UE | Avchive @ 207" s
— K2 “ C’W)fﬁﬂl“? ragie, iw/*nl«éhr; fa wlqﬂ‘:c\ na HC/
ed I 2 rgn, meiit, 5Y 73 Lyht clve bown, Archiis @RU0" by
I E7 VY PRy ”
_ CIAT R0 %3; bgs Sand (5) T6 ot calicked,
_ : 1007 5 n~_med, ubo-in 4y sub-rnd, poor
] i gart, 7f/\t/9~5//’) a*z mm kaself, same G-
auf &5 A M%LL ry ‘Chot_com bamef), Anchive @ 35 "bgs
- a3 8 2 S-YG ] /7}17L Zﬂ[[a"‘lﬂ M‘"’h Sosue (/(Anp_i__
_ ”’5235‘ 270 7§/fanz[‘ =z 5‘HeLiaﬂe a5
— + obyye. 5 /7‘— losse "‘/764;41( c‘./mﬂi Molst ne
220 G4 HCl » X Non- plaghyc ) 2.516/3 1.yht w//awM froem. AW@QAO‘%
TN\t L-Trdole AL -2220 by,
_5,:;’/“’{ (&30 ~ 23S, 100/ sud Sund sowr fne cotrse 190 peipveny. HETS: B3V 13,13,
_ <] Cmas Wlech Urg ta_scboind, goer soct WM/ 1’7’ 15,16 (83YJ07,0% 09,14,
— 'f ‘ZO/F’ 21z, 'Fdr/mwf, mMiea j_qsq/f wa* we HCl iU d«m) (5 olt-sgom) T
aas 185 e UGS/ Lyhf o[ brown, Arhive @ 225" b95
T |l T-14 ©325.9- 3394 by
AN ,','9\57 Yellow - DCW\G\Q/ Sta: V\md\ Loond o (5plid-51pan) (D T vecavery , HED:
AN ' 5»\\\_r~;ggor\ L 8717 (%, (4,30 .2/,
] .." ) . -___g\n_i\_él‘o«vdééjﬂb 811/202} T '
234 & 0S>) Avehin @ 230! bys
_’/"/U . g S Tn—med,SU —-PV\A -"0 (,\—DN\A
] - fﬂ& %%.‘f_/o ZO/o/V\ a*‘z Mo, ~
_ ; ; a.s_liL_ma feldepae, No HCU cyn. Myist,
AT TR0 Y, Geavel fO(AV\&;L_q,_LE_Q_b& 2-68mm
Reported By:
Dawm C(\amm«tw/ R\lavx Banle / &% omgf\ M//ﬂv/é la/d5 731
Prin: 'Va Title Signature Date
A-6006-693 (REV 0)
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BOREHOLE LOG (Cont.}

Page_( 7 of_LL
Date:2 /3 /207 |

Well ID: C 9566 | Well Name: 249 - W a3 - 12 3 | Location:av (0, 5 Km Eof 232 -Slabs
Comments:
Depth Sample Graphic Sedirnent Classification, g:.n szeD ;a;£l°2 Color, Maisture Content, | o De;:th:;C;‘;:s;ngS,Dmliln?giI:;hovs,ater
(f) ) Log Sorting, Anguiarity, Mineralogy, Particle Size,Reaction to HCI, Other ampiing eL:vél, (a)Tthe ’
o R 50% F L S0% M, 2.5 YR/> geay tsln Archie @ 275" bgs
035 4/7/9J N?-‘;,' browvx T-14 4 [,H?aqn @ 2%.0 -
Ny i;;! A 4 236.5 bas _joo % qu@% ;115191
AN A0 -9 98 has same — last excent: 183¥sa 671023 B31/d0,
_ - “:{.,,.Zg SO\V\A 0%, ¥ 0% M\, 0% Sang Yo %, 57”3\7733%’%
hao|ES. Nilacavel, MiTd HCL w mosHy dry :
18/3 /2 A het coce boccel ) ! Acchive (® 240 1935
20545
5V 195 250" oS, Sam® os Jast &gcw‘i‘

Taravel ha d |amf 130 mmn _roun ded Lelsic -
() Ne HC L RXN‘)’ SCO% sand 50% Qr&vel

Acdhive (@245 L‘)ﬁS

1S0-2 85" Ras, Same as lac] emm-

qﬂwe\ 1%

Sond 25% lacae [OMmm

":' Yock, Sand

Le 40% F 10% M, rounded.

Acchive, @ 250° 535

C\V‘aulc\r 2.5Y 4/2 dask 9 fay;;’l\ Lm.ml

Safu

Con

(529 SE- 200 bhas Samt an Lok except

Static Haa: LSH.%' by
(9/33/303]) i

| Some. -ﬁv\es

Cp, wovsl'_v\; 00\4‘ a(‘mm’ l5

¢ 4 bedween

dovmn- SOmm 0% SENre 10%,

A o £ C Sotural

Z S—\I '7/2 C_{QLR

Acchwe @ 2557 )9_95

qfa\\/d l’\ b"(’JWV\

{;_,%Q-m bes Graal C)
Co 38 % o\mw 1S % seng arove

;2L Ac e @607 boc
“4 S lml\'\ i'LOMM I\V\d"& G, DCJCJC)\I ~
LSecterd 907 M 10%0 B g ox(+ Soin F20 sample T-30@ 35405

"- ‘5 £\AP/ jb\L

f_ﬂé oG, m(’l\l Sn/‘)‘e

) ‘SQ /o (MAQ_ZGJ/OCH a 9. Z. baSmT’}“’
‘-Cdésl)oms No HWel 2;‘/1)

bys. 83YJ30,83YJ3 |, BIYI3).

Acdnive @ 265" bos
)

N 65 —&70." €07 ,M/ Lf‘/sauf U Grow[. X-65

L3 4, Osumple @ 270. 8 by,

- Ymm, svb- 4/14 4 MJA paa/‘./ 5ar4r<,,( ‘SO/M/aO/f basa/f'

+ 11 lop, 631475 38 377

q,wr?-z‘k e, lon X, Sand’ €n~ conrse (M06+ly(4a/~_‘,f,)

(B77140,41.92 L p)’

S Hang to "svbrad SoxM/50/F. basall Wtz Fddspus) | Pochive @ X7 bys
“ryqlf?\«ll 5U w\,[,a\ Selt lo%l no céumlﬂf sqﬁrm)l-w{ na Hé/ rxn,
| é%a/%g .51 973 G'JrjA broun S[L i nonnplashy, :
Reported By: - /
Don Charbonnga (Je,olOCUS l’ M ﬁ‘b el
Print Ne ne Titie Signature Date

A-13

A-60C6-993 (REV 0)
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Pagej_of_/i
BOREHOLE LOG (Cont.) bate: 400/ 307
Well ID: /9546 [ Well Name: Q 99~ W33~ [RJ | Location: ~0,5kwm Fof 223-5 kajs
Dépth Graphic Sample Desciption; Depth of c%g Method
| o L«i’g Segment Claslcaln, ra S ion Colr NS GO, | anpin s et S e
— [ 64, L2729 "bp gfféi’ Grave) (56) Archie ® 275 bgs
2 _""""’ F granl , 2085 S st{F, Grayp|! 2~ omm,
| : .5vbfm¢( + mol ooa/\lv ‘Sa/‘"?l/ lf/m/ﬁfﬁa@#
A zide i %, S n— CaarR
ja (. LtHle £n), 5v9—wh sob-mal, LO//M/%O/F ~\;Lyfl e ,
5. b ¢ <0
10— g ' A
o - | TR sumgh® 410" b}
1% PRI ~ X7 , 0L grave], 604 sand. Gravl: S~ 60mm, [HETS #y B35, 671046,
] S 3o/m/za;/f @4 med h coarss saduraded, '
265 G5, ZC All els Same a3 aliove. /4/‘(,/"‘06 @ 2989 Ljf
L&al/al ‘,,:03:,;‘ ; _
“HWO 2 280-245" 757 gnuwel, 15/ sand, 102 5ilF. Gravel: | EFHebsmmr @200 b5 T
_| pesianG:Z @” = w20y J1 (SO _seud; e roed 207 Kabrs) HETHIH5H 41w
_ [ 0 M/F a /I lig same a5 ghove, S¢lf: laage Mn-phyfm%ﬁ#ﬂ—”””m
&5 SO s yno HC[ e, SY5/d olive grag, Archive @2.99" bys
S N YT '
] 2 ¢5- 390" 713/7/\%/ 20 sand, 0 X 5111 Grawnel:
| 3~ 60mm “sub- 4ng '/'Q /‘ﬂd lffM/fffP 5M_0L [7'/
_ M/ESTE gl STVR olive gomg. Allelse came oy shove
295 G5, An l’li‘i,cc @ 17{’5/419
gz 0= 300" by; urd ()
i 1004 Sond, Samd: Fn— rmed, 50bnang o $b-rmd,
_ rly 50'4'«[ Laxm/ 405, 071::’1 mrca. basqlt.
| _ % no 'HC/ rn, TY573 olive,
300 ’32 g oy Archive @ 700" bys
_| s 1295508 same o5 aboe 1" Cag.hy Fo 30,7 bys,
- q 81 Cagcirg fa 4604 ‘745
_ 4700 ~ 310 bys Grave| (¢) cot Ggupre] 4o 300° (u{
— L4 %ozw’awl H’(/Gaﬂ[ 5/5/'/7( Sravel: - 10mm 7" cor¢ burme| 44 t{éla bqﬁ
SVl L ng Ha_r. 200t ASEM LTTHF, busmlt | Anhi @305 Ly
_| AN S( q+znle misl. ign + met vy, Sand: En— C%rﬁ_ﬂ: 5U0-
_ oy fo_end IS STHE Iz, mie, basalf, $i17: loage,
| LA no. q,afﬁg','?, igﬁaﬁd, ne Hd an A q}l{/g\ @/"‘Wih ‘ra_}.
al
300 65, i 1309 - 7[0 %D/qmvc/ &O)’)’anﬂ{ Sand now  ned-~ Zoargt ANJ\‘W @310 be;
s 0] (moi?ly mmgd), 207M/ 6015, Gravel rpw 9~ Drm, (57 i
_ o\t /45/7;, sub~pnd 4o rud. {QV(/%/q/hwzli haire
| ’, A ‘ dark brawn CC‘V[G"'f C'Nﬂ é‘lléﬂav;) W‘Jﬁ] §wv¢/ {Vl‘v‘ckoﬂ
{)A5 Y4973 oliebpun, All clre » Same 49 aGhove,
Reported By:
Dan Charbonneox G loyis (4,25/3)
Print Name g Title Slignature Date
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Page 7 of (3

BOREHOLE LOG (Cont) BT

Well ID: (49 9p | Well Name: Q99 . w@a-[l} | Location: ~d.5kmy E of 23A- $labs
Depth Graphic _ Sample Description; , Depth of oi?f:f g:lthsng Method
| S | log”™ | sogmenclsmton, o o oon crir ot o | R o
315G LY 310-315 “bys Sendy Gmuy| (56) Archip €305 by
‘5:”7%’!4 Ry } @/qmnl 307 sund, 0% 5/1F rwneli §~%0mm . sub-rad| T-23 Hi0 sample @ 316.5 by
] - 3
NETTER It le pasr sort 107M/ 40K F_bamlt, ateile _muse, | (Kabis), HETS #s: 83119
_ ‘ rOh + mv* rx. 5“”“ gQ?u/ﬁJ’l&w V‘u{ devrn W‘qﬁt/'l)lq B;yjmrg?YJff 5qm'u[¢ A‘C[y
y I , \4/‘/ dW‘C brown 'quk‘y Vioh- calcansas Cwen+ 'y Febive o‘Fl Ha 0 7/‘«f‘b;£
;M_G.ﬁ. Sqnd -‘Fn-coq/\je $yb— ong J-a pnj 15’/”7/65’/1; 97z, Arc hire @ 330 é/?i
G119/ \ . 'l(ﬂ/ffs,bam My cq quH‘ 5'/+ l°°5°1 V\Mp[‘-sfn; >a'ﬁ’rq)tﬂ’

no HC| rxn Qﬂ“/?‘“ﬂd- ol brown,

'319-39\/} bys Grove) (G)
325 d KRR €0 growl, 10 Gund, X stlF. Gravel: R = 130mm ,  |Archiye @ 57‘;'&}’9
g/lII/A’ 3 ‘(N ang 7La r\nd ‘*O/M QO/F, ncér\‘M%( 96/4'.. gum/ﬂ
. %2,,1( P4 ,Aq,‘ L et rx, same busally have cemenfas abuve
N : 6} Sudt - oarge a da rng Q"’/M/@G/{' 41z,

3 h...z,@,‘l ‘(dcpqu jome qu besalty 7!/ latse . pan- f""?'("’ fo

oot IO gl saorubed no MU rin 35Y572 goupy) bsen, | Aechive @ 330" bys
«/‘ r 7

_ A 344 -325 “ by 9.1Ay Gm,g“mé‘z 10 sc gngrri
4 70/0}/‘M/ lO/ﬁun(I Py q,/r‘ é%/ Z( anm

Jsb-rnd ta snd, ts*/M/if's'/F A% 5ot bomlf, ¢to-

335~_— ks (/ @ nt\! M«Sc ign y /mffr)c jome [vggq/g w/wwm% wyalzave, Archie @ ?;5"995
_|8n9/dl A ang 44 wlrwld 5/M/45/F qtz fdd -

B 5 pet, Hllt mica & Gagalt Sk §fuky. semiplaghy o
_ ¥ )qﬂ"lc na HC/"XVI, &uM/v‘{ SYffé G‘W,

3;/0_6‘6’ 2 NG as-3%0" b 5i1 e (ms () Archive @ 349 'é'yj
_‘5/11/1/ ] Q.m 70 grved, 157 s5um A 9/5///‘ Grae]' S~ S0mrm, 7
| 2?30; SUb‘ag_#{ L vnd poer fo med 5»/‘7‘ IAVM/?O/f
- deg gdz.)g.,_&mLﬁ_ch_/gmt put rX , besalt; aat cemonted,
] ‘* o -( - Ué—tm »rnd S'//ﬂ/%“/f 47‘1.

S5t Feldypags, Vi (il wyq, e bagalf. S1F shvky, " |Anhan @ 345" bos
_| s /| Loage, Sem—p/u;/rc ne He| rxn sqﬁm«_dgi 5ys73 o live
_ ip310 335 bss Silly Gl (m6)
B 2 ' 7{/4 ruvt] (0/2@4(}‘ 154 5]+, Grave/: 6~ 100mm ,

35 &9, ) scb -,«M,f +- r‘M[ Poo» ' MOC[ 5511‘7l 15‘//14/(55/# Archare @ 350" by
_| e A0 bus I, gtz h it gy t med px. Some putches of calichd ’
| [olLa 41#‘41/6[2 while Ao/or m/'/m,a/ HC/ﬁx.qf Sand':
| '_‘6;* M«I 5:/5'*&'1; &) 5,&-/,\/ (exm/ 40 F, -,,'/*z L-sper,

= — bagalf, “‘fm 5’#%“’0 Semiplagk o p/-;/,c avernlf
eported By:
Dan_Charbapneans G ealogist M 10/&5—/&/

Print Name Title Signature Date
A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.)

Pagel( of |5
Date: 4/(9/304/

Well ID: /4§44 | Well Name: 299 ~w232~(23 | Location:~-0.Tkm € of R3R-5 Las
: Sample Description: ML.S:
| Somwe | PLag"” | Segmert ot ran s Saron, o st Canen. |51 Metrod Sampe i, iser
254 A:p,f ] {;':'-:", : ha Hel "My . og,*oll ‘FMM (a/ych p/‘e-//‘wilf A,olﬂl V"}' Aan A"du?/l@ 3ﬁ %, ‘
L S o S 197 plive, a0 sunple 2292 35,5
B ALY by s (Knbis sungler), Sample
] LN J4335 7 390" bgs Granl (G) colleded MM,W L kc/
] = :.:; %a/qﬂ,nl ]d/jan/ ld/fl/f (Sm’lf & 7!/7’“ M}/\'{/ Obﬂnl‘/’ NPN_EAVL Hﬁém@;?‘y;fu
6.4 ot ¢ Sample 4 ton,_percentages nef ot whad |Archive @ 360° bas,
764 | 4 e Neing - m;/w/ sediment ig -me) Grevel: 5:/19"&4'4 HEIS:H.B}‘/J?‘/ 63‘/,/5_7 4
] CEAA Lo g, 10 - Y rm, 10/ M/ 907 F, poor sort, busalt | B3YJ 56
_ QL i g i, MSE (3 et v, Sand : 5""”“'\44'0 '“M/ fn-
_ A Q7] Wooa( ROM/ 40/ F, @12y f-spers, bgsulfs 5:1F
D e M V) O loase, goaey, sakmhd at HCI ryn, £4573 ol gry,  |frchinn @ 765" bys
| B AR AL 501F non- ﬂ,M?LlL
| Op‘ Heevihg Sands From +340°
B G0 =37 by Smely Grovel (56) bas 44
B V641602 gunl, 35/mx/ SX )t Gravel: O~ Ylmm, 5ub-|
370 G, op dag Fo o0y 50;4‘/“ (5*m /%f/F 677[1 ?c Archive @ 370117,%'
_|si/al % Dasalt, wmisc igns met rx, Sond: £n- connge U/He
| Qéjﬂ» ‘Fn7 ang fo Sub- md MY F, 412, 1‘~mw\5, buslt;
N A D% M!‘ég by 1#: a0 5e nm,a{a,;ﬁl l/'M/ Olmpya };C/w Z
_ { D, ,Q' same @hhi 6\"& AVhM&—Aﬂ[ Sﬁa)‘hf\q 2 YSH A&ﬁ.\lﬁ-@_%@
375 Q5 @ gm” ltre brawn, o
_|en4fa
| @ s‘ff-?% S5 graud, 4 sun] 57501t Caned 5o
N rnd S wb“lquv« ;ub;md_ XIum/ 75K E
_ M oaﬁhf of orge-nef Azzu All olse_sqme a1 obord]
S
- 1950955 577 gron] 85V rudd Sad w077 o 280’
_ 4{0/15 rva— wwc:/ll’/ thy same a3 gbaye.5Y5/3 ol
B ) i HA/m,l 3“/5,)1’ pe 8/14/R)
; 355360, S 5 gneel, $lfis
) Pressed evovnd ¢v€q¢; of _core & d oﬂm'mc laage, Aerchive @3&’%@1
‘",:.‘s:‘ rany/eshe gl/g[fc same w5 ebodt, /Voﬂ-mm méw,
21360 ~ 365" (0 gl , 397 4und, 107 517, Cravel roer
1 Q0L OF, und rew £ - med | 7/BEXE 501k | Ae hive @S%*%D
44 C{"”‘Ph non-plustir 4o Mmﬂn#‘c \Le MF 6[ Hel L0,
25Y YD olive hrown, All olse ial’h( as _abpve,
Y 70,/”.M4 2% uad vec /23]
{41365 370" o, (07 5F Erunl now
G & ~ 20mnd gg now IO/M/‘IO/F Wet, no He[ro]

Reported By:

Dan Charbomnzanc lgs Sextoy

6*"/°4177L IGeO

Print Name

Title

S/gniture

OIAS I\

Date
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BOREHOLE LOG (Cont.)

Page )| of]%

Date: §/43/204|

Well ID: ({5 6h | Well Name: 299~ Wa ~ |23 |Location: ~4,5kn, E 0T GAR -5 Labs
i Sample Description: Comments.
| samle | g | ssgmen csstato, ran S Datuon car e coan. | 222 Mo, Samir S, Vit
345 [’/jh/m& 7 g Jome gﬁ’éi_?z cfﬁ #/Iaw-a V’Wy( ffrl/sw'n’q— Al else sume_sosdbs, Aﬁchlz/e 3 775.' k’9? *
e | ol ! Archin @ 395 br’wthvrf'
B 4757 B "’; - . e. s ab% /{/a/', ‘>U+ foyﬂ«{ “/25-
| A5 Garowel G)
| 23s. 5&0 8% cfiIs%sisy m G:
Y G S 50 /b M /%‘- Qn = =2 e Archiy, @ 0!
¢/ (052 6]
| ‘ I- ‘zsr%d (/(wét/‘i) Sa.
] 395.5" bgs, HETs #57
i B31€R, £3 YJ(; grye9,
‘[05. &% BIIRJ”@ jamn/p I ]\’C{) n’r
_| &7 represptatie o Hal @ 595.5 by,
| Archie @ Hog
| grovel (aG)
64, 7
Lﬂd PEYY /4/'/ 11474 @ Llla
— ; * vy $COy
_ 2 f‘s\-mm coarse. Sornponacat (SO )
4, SNORTYH I, (DI brovanish éﬁﬂ)
| 65, " Aochive @ 415!
i _| Ny 30- 395" by Sunde Crace/ (5£) ’
] 21607 6ruvel. 30/7a4(/ 10/ 4/ Gruy; r’ﬂmﬁﬁl’.u
] L dvb-md fo pnd PWSOP’)» 04M /‘ZS[I/F "uml'l‘ !
N ; qﬁ# mMisc lq:1 ;un:)’évlf\x. Sand: €n — courge (1) Hle
tha | % i | med), ), svb~iry fo_gib-rad, (5ZM/E5XF, q tz, Fapig Anhtin @ 20"
_| R | W\'C“ basalt, Silf: Ll/vmmu SIJMHU nL/(,k\/ 56'"”)0’«#/1.
| : CHVHO ho H[/mm 2, 7#‘//7 elée brown,
B <395 -400 “bgs Jand (5)
Llaj‘ (7,5. . 5’/4/3‘0?/] ﬁf/ Mnd &/‘uvﬁ‘ 3\0 - 70mm I”OW\J\:J, pmr A,\LL,'W @ L{aj,‘
_(SIM,M 50"} la{{/‘F MMHV 01/4/4‘2)]6 54’/\(1 W”"‘CO“”V/ led
- o £ine, Subeang o svlerad, |57ALESTE it Ll
_ ; much Pica, " basalt V\/mL na MU rxn 2. 5V 6 Lin browrn,
4 : beqrasay
H19 G4, g 400 ¥ qig bgg C"f“"ffny 5cw1 (4% Avchive @ 130"
/N . [s/qm [, 857 sand, Grawe|: 20 - 37Mm, mml,d j00r
_ L ’ _30%m /70X F, qarSeide, bagh, miy tgns mebry,
| M 5cmd paed - course | e fo, svbong ta g b-rnd, (5L M/6TK
= 5 PR )6?1‘a ‘f(€[dim.r5 Mwi M/Lq ; basy /f et 0 H("‘Xn Olﬁmw\
eported By:
Da Gtarbonneavxés Sexor_Greskyil [ Gelpegay Pl [as o/2s) 21
Print Name Title Signature Date

De GRS
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Page (R of IT
BOREHOLE LOG (Cont.) — %/alé/xo;(/
Well ID: (4566 | Well Name: 2.9 - W13 ~12} | Location: ~0.50m £ s 282-~SLabs
Depth S I Graphic Sedi t Classification % Color, Moisture Content Depth of C(;:'r:gmgglt"sng Method,
(ft) ampie Log eSl)Ttienr;,Aﬁzzllz;cr;;,ol\/l’ineralogy, Particle Size,Reaction to HCI, Other | S2mPling Met[rg%fgr:;%lfr Size, Water
5| 65, “iirei Hog~Hpo ' &Oflqm/‘ 40X sand. All else jam as abtte | Archin @ M35 by
470/ | - ’ ! L~ H.: Y (Kﬂélf) @ ‘176
TRk (HI0 ~BYS bos Send () | lm I/kcl. nol represiniatin of
e L A57 sand, 5’771/% Sand ﬁ~mcc[(/r/ﬂ4,cwzc) gvb- | RO @ 436", HETS #. 831047
1 . . ang o Wé—ﬁwl Paor ao/ﬂ(‘ 6/‘”/‘71/ q+z, \ch/wuri B3Y16%,831ie1, gYaJHL,
Lo .6'5’ . ] ca tl fL ae /. hﬂv C/mrﬂy; .
L pan- plashic y wel, na t«/LI . WVQ Olwz;“w Archrve @ H90 by
B WEAVE Um//.,.. harde 9/7.»)%«@
B / SAG-H20" sum @5 ahpue, 43¢ éqi ne aoﬂtrm’lféw
_ & : , ] a/vw'/m
G5 ;‘Z__ v R0~ 115 g3 % 5@,.,,[,72-5;1{’,“[( else e« wholk, Aonchive @. 495" bgs
Hys. CIE TR ; ) + N S 7
| ‘:f,,;.e' "L{Qﬁ ‘170 0% fflMd w/‘ﬂ'h\ ﬁH’r\ow V\M"D)Aih(. ta
N ;}? Wlmlw;ﬁ(
e G5, 5 Lai 4 130435 Q37 sand 74 st 54,,4 N ot/ fn — counst, |Arhive @ Usp' bog
|4y _ ¢ 0//'4/‘10/‘}: /4”?/)’( some a5 4bove, fqﬁm?’"{ .
| ! AH38 = 440, 90X sand, (020 si1E $aad pawe SZ/15)
_ = Aol £ 6ol ’&oieﬂlvw\pu Al elie sqm  as abary,
(55| o4 o B Archve © 455" bgs
adn ,5 10~ Htly, 897 sund, 774, 1f, §7 goovel, Sand now
6.5 e has L Hle £n, 51 15 loase &Mlnp/q;ﬁc brael:
BT U il I oS de rnd tG/M/ﬁd/F c/vw‘lele basalt: | Avchtve BU4ST boc
_ | 9ame dm»w/li have bmwn qu,, nonflmémmle - "
160 G, i T u//rv\a-fux 4 5/1/ /\’ éh, 5?5'{{/&7/@7,,1, /}m}q.\u @ 160" §gs,
BN = = bwon, AU efse come wy abagr, 7 ’
G.5. I el e A6 s
Je-a?a“_‘ifz/ll A4S - 450§ gy 6%0/!; Sand (g3) e ”
_ lﬁ—/am/cf 77 sand, 8% 51T Crave]; 10~ 7amm Tatal f)(c'm/’).: 622" bys.
65— va’/"“{ hy /\m} P°4" 50"+ 3.4//]4 /GO/FF@L@«J: 7[?
| __QG.ZL‘)L {omve QMw[f Mn bromn  noa —calcireors (,mtnf
- W/Ma;ﬂv 1*1»4& on, 5awa’ ‘6\* Ma[ (llfﬂt Coa !
_ jvb- IO/M/‘IG/'F 9z, M:m. el #pes
_ L ul? 5 /7L loau few o[vmsdf nmplﬁ#/c vlmvgb s
70— l/y-c‘/‘ ne HC( r7€n, A {Y /4 q/m,rjh @an
Reported By:
Dan_Chabagneavx 6“’4/44'({71 M la/g"f/a/
" Print Name 4 Title Bignature Date
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BOREHOLE LOG (Cont.)

Page 17 of 15

Date: Q///;Laau

Well ID: (4584, | Well Name: A 94—-wa ~[33 | Location: ~04 km E of 292-5 /_Qé/g
Depth Graphic | L S =N
@ | See | TU5y" || Setmen csteer, o SasDeteton o ostes .| s S
75— H50 ~Y5T " bgs Sad, Growd (56G)
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Log Data Report

Borehole Information

Log Date? ]09/08/2021 Filename | C9566 HG-NM_2021-09-08 | Site 200-UP-1

DTW? (ft) DTW Date DI Drill Date? Vot

Source Depth* (ft) Depth Datum

New borehole drilling is commonly accomplished using a telescoping method. Geophysical logging is conducted
through each casing string, often including short overlaps with previous log runs. During well completion, the
temporary drill casing is removed, and the permanent casing is installed. Geophysical logging is conducted
through the temporary casings so that completion materials do not affect the data. This report presents results from
geophysical logging through the temporary drill casings.

Casing Information

Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded Steel Holt Sonic TC>-NA 10.52 | 10.02 0.25 0.25 AGS® 150.5 BGS’
Threaded Steel Holt Sonic TC-NA 9.27 8.77 0.25 0AGS 300.7 BGS
Threaded Steel Holt Sonic TC-NA 8.00 7.46 0.27 0AGS 460.5 BGS

Borehole Notes

The onsite geologist provided the total depth and casing depths. When accessible, the logging engineers measure
the casing wall thicknesses using an ultrasonic thickness gauge, the outside diameters using a circumference tape,
and then calculate the inside diameters. Those field measurements are made to compare against more detailed
dimension measurements made on February 3, 2021 for the 8-in., and January 1, 2021 for the 9- and 10-in. casings.
For consistency between boreholes using this specific type of sonic casing, the February 3, 2021 and January 1,
2021 measurements were used for casing corrections during data analysis and are reported in the table above.

Logging Equipment Information

Logging System Gamma 4Nc Type 60% Coaxial HPGe (SGLS?)

Effective Calibration Date | May 18, 2021 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-215, Rev. 0 | Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 3

Logging System Gamma 4Mc Type He-3 (CPN 503DR) (NMLS?®)

Effective Calibration Date | January 6, 2021 Serial No. H340207279

Calibration Reference HGLP-CC-208, Rev. 0 | Logging Procedure (S:ﬁ;;ep? 0-OP-53024, Rev. 0,

! Log date, by convention, is the final date of geophysical logging

2 Depth to water inside casing during logging

8 Drill date is the date when drilling is completed prior to logging of the final casing string
4 Total depth is the reported depth of the borehole prior to logging of the final casing string
5 Temporary casing

5 Above ground surface

" Below ground surface

8 Spectral gamma logging system

® Neutron moisture logging system
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SGLS Log Run Information
Log Run 1 2 3 Repeat 6
HEIS Number 1021655 1021656 1021657 1021658
Date 07/22/2021 07/26/2021 07/26/2021 08/12/2021
Logging Engineer Spatz/McClellan Spatz/McClellan | Spatz/McClellan Spatz
Start Depth (ft) 0.00 77.00 133.00 148.00
Finish Depth (ft) 78.00 149.00 148.00 241.00
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9566DNc202107 | C9566DNc202107 | C9566DNc20210 | C9566DNc202108
22AV00CAB1 26BVO0CAB1 726BV0O0CABL1 12CV00CAB1
Start File ADO000000 BD007700 CDO013300 CD014800
Finish File ADO007800 BD014900 CD014800 CD024100
Post-Verification C9566DNCc202107 | C9566DNc202107 | C9566DNc20210 | C9566DNc202108
22AV00CAAlL 26CVO0CAAL 726CVO0CAA1L 12DVO0CAA1L
Depth Return Error (in.) 0 N/A 0 NA
Comments None None None Take-cover alarm
SGLS Log Run Information
Log Run 7 8 Repeat 11 12 Repeat
HEIS Number 1021659 1021660 1021661 1021662
Date 08/12/2021 08/16/2021 09/07/2021 09/07/2021
Logging Engineer Spatz Spatz Patterson/_Thurnau Patterson/_Thurnau/
/C. Meisner C. Meisner
Start Depth (ft) 242.00 228.00 290.00 370.00
Finish Depth (ft) 294.00 270.00 451.00 386.00
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1/.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9566DNc202108 | C9566DNc20210 | C9566DNc202109 | C9566DNc202109
12CV00CAB1 816EVO0CAB1 07EVO0CAB1 07EVO00CAB1
Start File DD024200 ED022800 ED029000 FD037000
Finish File DD029400 ED027000 ED045100 FDO038600
Post-Verification C9566DNCc202108 | C9566DNc20210 | C9566DNc202109 | C9566DNc202109
12DVO0CAAL 816EVO0CAAL 07FVO0CAA1L 07FVO0CAAL
Depth Return Error (in.) LOW 13 LOW 3 NA LOW 3
Depth error Log run ‘E’
Comments Restart depth error intgrval de;:(gignation None
1-ft low .
determined repeated
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NMLS Log Run Information

Log Run 4 5 Repeat 9 10 Repeat
HEIS Number 1021663 1021664 1021665 1021666
Date 07/26/2021 07/26/2021 08/16/2021 08/16/2021
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth (ft) 0.0 133.0 148.0 219.0
Finish Depth (ft) 149.25 148.0 256.0 230.0
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9566DMc202107 | C9566DMc20210 | C9566DMc20210 | C9566DMc20210
26AVO00CAB1 726AV00CAB1 816CVO00CAB1 816CVO00CAB1
Start File ADO000000 BD013300 CD014800 DD021900
Finish File ADO014925 BD014800 CD025600 DD023000
Post-Verification C9566DMc202107 | C9566DMc20210 | C9566DMc20210 | C9566DMc20210
26BVOOCAAL 726BVO0CAA1L 816DVO0CAAL 816DVO0CAAL
Depth Return Error (in.) NA HIGH 0.5 LOW 0.5 0
Depth readout
froze. Returned to
Comments None None surface to re-zero None
and then continue
log run.
NMLS Log Run Information
Log Run 13 14 15 Repeat NA —all below
HEIS Number 1021667 1021668 1021669
Date 09/08/2021 09/08/2021 09/08/2021
. . Patterson/Thurnau/ | Patterson/Thurnau | Patterson/Thurnau
Logging Engineer C. Meisner /C. Meisner /C. Meisner
Start Depth (ft) 229.00 258.50 250.00
Finish Depth (ft) 266.25 293.99 260.00
Count Time (sec) 15 15 15
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (ft) 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA
Pre-Verification C9566DMc202109 | C9566DMc20210 | C9566DMc20210
08EVO0CAB1 908EVO0CAB1 908EV0O0CAB1
Start File ED022900 FD025850 GD025000
Finish File ED026625 FD029399 GD026000
Post-Verification C9566DMc202109 | C9566DMc20210 | C9566DMc20210
08GV00CAAL 908GVO0CAA1l 908GV0O0CAAlL
Depth Return Error (in.) NA NA LOW 1
Excessive count Resumed log after
Comments rates observed from | software & system None

258.5 to 266.25 ft.

restart.
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Logging Operation Notes

Centralizers were installed on the sondes during logging. All verification measurements passed the respective
acceptance criteria. SGLS verification measurements were acquired in the KTh-02 field verifier. The maximum
SGLS logging depth achieved was 451 ft where the cable lost tension weight, which is approximately 9.5 ft above
reported casing depth. The sonde, upon extraction, was reported as being coated with mud and silt along its entire
8-ft length by the logging engineers. Zero depth reference is ground surface.

Depth to water in this report is reported at two different depths. NMLS log run 9 reached water at approximately
255.4 ft inside the 9-in. casing, and log run 14 reached water at approximately 293.5 ft inside the 8-in. casing. The
discrepancy is due to water being evacuated from inside the casing for well testing purposes. Static water level is
reported at or near 255.4 ft.

The logging engineer terminated log run 6 at 241 ft due to a take-cover alarm coming from a nearby facility. After
the all-clear was announced, SGLS logging was restarted as log run 7. No SGLS data were lost, though a 13-in.
depth return error was observed at the end of the log run.

SGLS repeat log run 8 identified where the 13-in. depth return error occurred during log run 7. The error occurred
when the restart depth for log run 7 was set 1 ft too low. The depth interval for repeat log run 8 was selected
specifically to overlap log runs 6 and 7 to investigate the suspected depth return error. By comparing the two data
sets, the depth error was easily identified and corrected.

After terminating log run 9, and when the NMLS sonde was moving up the borehole to a new log depth, the depth
control readout froze and became inoperable. The sonde was returned to the surface and re-zeroed using the
backup Depth Event Counter. After reinitializing the logging computer and reestablishing depth control, the sonde
was returned to the appropriate depth and completed log run 10 without further incident.

For log run 11, the file log run identifier ‘E” was reused in error. It was previously used for SGLS log run 8. No
data was overwritten or lost; the date and depths are also included in the file names, ensuring each spectrum file
has a distinct identification.

Logging engineers terminated NMLS log run 13 at 266.25 ft. An excessive count rate anomaly occurred during
NMLS logging, which was suspected to be a result of a power surge related to turning on an unrelated system in
the logging compartment that could have affected the DHMCA parameter file. After the logging program was
reinitialized, logging continued without incident. Field review of the unprocessed data collected from 258.5 to
266.25 ft indicated the data were invalid, so the interval was relogged during log run 14. Invalid data from log run
13 have been removed from the published data set.

Analysis Notes

Analyst R.R. Spatz & A.D. Pope Date 11/18/2021

Reference(s) SGRP-PRO-0P-53040, Rev. 1, Chg. 1; SGRP-PRO-0OP-53051, Rev. 0, Chg. 2

Casing corrections applied to SGLS data are shown in table below.

Casing Depth

Thickness (in.) Interval (ft) Casing / Log Run No. Water Correction
0.25 0-149 One/1,2,and 3 No
0.50 148 - 150 Two /4 No
0.25 151 - 294 Two /4 and 5 Yes, 256 - 294 ft
0.52 290 - 300 Three / 11 Yes, 294 - 300 ft
0.27 301 - 451 Three /11 and 12 Yes, 301 - 451 ft

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Radionuclide concentrations were calculated in an EXCEL template identified

as DNc_20210518 CC215_assay using an efficiency function and corrections for system dead time as determined
by annual calibration.
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For log run 7, a 1.0-ft depth adjustment was made to the SGLS data set to account for the depth error introduced
upon return from the take-cover event described above. The adjustment corrects for a depth error as noted by the
logging engineer occurring from recorded depths 242 to 294 ft, which after the adjustment become 243 to 295 ft.
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Thickness and diameter corrections for a 0.27-in. thick 8.00-in. outside diameter (OD) casing, and for 9.27- and
10.52-in. OD casings (both 0.25-in. thick) were applied to the NMLS data acquired through the sonic casing.
Integrated with the casing diameter and thickness corrections is an initial count rate correction for a sediment
composition of a 50-50% ratio of basalt fragments to quartz sand (HGLP-OTH-028).

NMLS data are reported in both counts per second (cps) and vol% moisture for data acquired through the first two
casing strings. Third casing string NMLS data were acquired through both second and third casings, which is
outside the range of borehole conditions for conversion to vol%. Third string NMLS data are therefore only
presented in cps. Conversions from cps to vol% moisture were performed using an EXCEL template identified as
DMc_HoltSonic_ MCNP_assay. This template also provides corrections for the reinforced/thickened casing joints
typical of Holt sonic drill casings.

It is important to note that the gamma data uncertainties are reported at 2 standard deviations, and the moisture data
uncertainties are reported at 1 standard deviation.

HGUX is an empirical unit of gamma activity used as a means to standardize gamma log response across multiple
logging systems with different response characteristics. The HGU is defined in terms of measurements in the
Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately equivalent
to typical Hanford background activity, based on data from background samples as reported in Hanford Site
Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

Cesium-137 (Cs-137) was detected in very low concentrations just below the ground surface at the 2- and 3-ft
depths. Spectral analysis assessed the concentrations at 0.32 and 0.28 picocuries per gram (pCi/g), respectively.

The increased attenuation effects of the thickened casing joints are evident as sharp decreases in concentration and
cps primarily seen on the K-40 and total gamma log plots, respectively. Ten-foot-long casing segments were
installed between approximately 0 and 451.0 ft. No corrections are made for the effects of the thickened joints on
either the SGLS spectra or the NMLS cps data sets.

Radon (Rn-222) gas was building in below water inside the casing (256 to 294 ft) during logging of the second
casing string. Bi-214 has decay gamma-ray lines at both 609- and 1764-keV, which are employed to assay
naturally occurring U-238 concentrations in the formation. During logging, if radon is present, its Bi-214 daughter
also contributes 609- and 1764-keV gamma-rays; consequently, when analyzed the U-238 concentration is
overestimated proportional to the radon concentration inside the casing. This phenomenon presents itself as a
divergence of the 609- and 1764-keV Bi-214 assays for U-238 concentrations.

At approximately the 254-ft depth, there is a probable void behind the casing due to a washout corresponding with
the groundwater contact, showing up as anomalously low KUTh concentrations and low gross gamma activity.

An approximately 6-ft thick interval of elevated concentrations of natural uranium is present between about 373
and 381 ft, with a peak concentration of about 4.9 pCi/g at 380 ft.

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an
increase in count rate reflects an increase in moisture content. Moisture content generally increases as the
sediment becomes more fine-grained. An example of increased moisture content is found at the 146-ft depth.

The natural gamma (KUTh) and moisture repeat sections indicate that the systems were working properly.

0 Hanford Gamma Unit
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List of Log Plots
Zero depth reference is ground surface.

Manmade Radionuclides (0-480 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Natural Gamma Logs (300-460 ft)

Combination Plot (0-480 ft)

Combination Plot (0-120 ft)

Combination Plot (120-240 ft)

Combination Plot (240-360 ft)

Combination Plot (360-480 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Moisture (0-160 ft)

Moisture (150-310 ft)

Moisture with Uncertainties (0-160 ft)

Moisture with Uncertainties (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-480 ft)
Repeat Section of Natural Gamma Logs (133-148 ft)
Repeat Section of Natural Gamma Logs (228-270 ft)
Repeat Section of Natural Gamma Logs (370-386 ft)
Moisture Repeat Section (133-148 ft)

Moisture Repeat Section (219-230 ft)

Moisture Repeat Section (250-260 ft)
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Manmade Radionuclides
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CPCC
Date Requested: Requestor:
09/30/21 Steven E. Imhoff (CPCC)
Date of Survey: Surveyor / Company:
10/07/21 Lawrence B. Munnell / CPCC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of Well C9566 (299- —
W22-123) located east of S-Plant in 200W Units: Meters
Area. Hanford Area Designation: 200w
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
2W-59 (CPCC) and 2W-67 (CPCC)
Weli iD Well Name Easting Narthing Elevation
C9566 299—W22—123 567593.02 133914.00 Center of Casing
208.848 Top Outer Casing, N.Edge, 5tamped X
208.533 Top Inner 4" Casing, N.Edge
207 . 995 Brass Survey Marker
Notes:

Brass Survey Marker elevation was taken on top domed brass cap in concrete.

Equipment Used: Trimble R8

RTK GPS

Trimble DiNi 12 Level

Surveycr Statement:

I, Lawrence B. Munnell,

Surveyor registered in t
(Registration No. 16216)
this report is based on
performed by me, or unde
supervision.

a Professional Land

he State of Washington
, hereby certify

a field survey

r my direct

Pagd\4d 1

A-6003-659 (REV 1)
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SGW-67356, REV. 0

WELL DEVELOPMENT AND TESTING DATA

Well ID: C9566

Well Name: 299-W22-123

Date: 9/28/2021

Location: ~0.5km E of 222-S Labs

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

Has the well been surveyed? OYes @No Does the well have a cement pad? @Yes ONo
Initial Conditions é
— - Protective (Quter) Casing
Start of Job End of Job T /T i
A
. 8
STATIC WATER LEVEL.: 1 round Levebor he N
Pad Sufface e Parmanent Casing
Date:  9/22/2021 255.1 ft bgs 254.8 ft bgs | ]
Date: i ) i
DEPTH TO BOTTOM:
ST A= 3.0 ft
& 912212021 283.3 ft bgs 283.0 ft bgs B= 20 ft
Date: e
- . _ c 1.0ft ]
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpmiit) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft)
266 -9.83 9.3 6.43 3.26 0952 1051 5.8 -0.59
Wt Ugd — |
'ﬁ’f
| /28]

Total Pumped: 342.2 gal

Pump Model: Grundfos 5 SQE-320, 0.75 hp

Troll Serial Number and Pressure Range (PSI and depth): In-Situ LevelTroll 700 Vented, S/N 816603, 30psi/69ft depth

Comments:
Test name on iPad is "C9566 Dev 9/22/21"

Prepared By:
Dan Charbonneaux 9/28/2021

Print Name -~ Signature Date

Reviewed By:
S Jnuu'.G.L.— Kictaet Q// %/7/2/
Print Name . Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):
Page 1 of 1 A-6005-205 (REV 2)
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