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1 Introduction

This borehole summary report describes the well drilling and construction activities performed during
installation of six monitoring wells and the drilling and decommissioning of two new boreholes in the
100-FR-3 Operable Unit (OU) in the River Corridor of the Hanford Site. Figure 1 shows the location of
the 100-FR-3 OU. SGW-63389, Description of Work for the Installation of Six Monitoring Wells and
One Optional Monitoring Well in the 100-FR-3 Groundwater Operable Unit, FY 2019 (hereinafter
referred to as the description of work [DOW]), is the controlling document for installation of the six
new wells. Figure 2 shows the locations of the six new wells and the two decommissioned boreholes in
the 100-FR-3 OU.

The six wells and two boreholes were drilled, constructed, and developed between July 17 and
August 14, 2019, by Cascade Drilling, LP (Cascade) for CH2M HILL Plateau Remediation Company
(CHPRC). GRAM Northwest, LLC, provided well site geology, well drilling documentation, and
construction documentation services. Geophysical logging services were provided by Bay West, LLC.

The new wells are being installed to support monitored natural attenuation of hexavalent chromium,
nitrate, strontium-90, and trichloroethene in groundwater, which is the remedy selected in the 100-F/IU
Record of Decision (EPA and DOE, 2014, Record of Decision Hanford 100 Area Superfund Site
100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-1U-6 Operable Units). The wells were installed as
part of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
preferred remedy (SGW-633809).

Table 1 lists the well names, well identification numbers, well type, Washington State Department of
Ecology (Ecology) unique well tag numbers, and installation (start and finish) dates for the six new wells
and two decommissioned boreholes. Appendices A through H provide well summary sheets, borehole
logs, geophysical log data reports, final civil survey reports, and photo logs for the six new wells and two
decommissioned boreholes.

1.1 Drilling, Sampling, and Well Construction Activities

This section summarizes the field activities associated with installing unconfined monitoring

wells 699-60-27 (C9874), 699-70-29 (C9985), 699-71-24 (C9872), 699-71-30C (D0130), 699-73-30
(C9875), and 699-77-34B (C9877). Summaries of the field activities for drilling of two additional
decommissioned boreholes (C9873 and C9876) are also included.

1.2  General Information

All six new wells were constructed in compliance with the substantive standards of WAC 173-160,
“Minimum Standards for Construction and Maintenance of Wells,” and the construction specifications
listed in the DOW (SGW-63389). All of the well drilling and construction activities were documented in
daily field activity reports, and borehole geology was logged. The sampling activities conformed to
requirements established in the sampling and analysis plan in Appendix A of DOE/RL-2014-44-ADD2,
Remedial Design Report/Remedial Action Work Plan Addendum for the 100-F/IU Groundwater.

1.2.1  Dirilling, Sampling, and Borehole Logging

This section describes the drilling, sampling, and borehole logging activities for installing the six new
wells, as well as the drilling and decommissioning two new boreholes.
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Figure 2. Locations of the Six New Wells and Two Decommissioned Boreholes in the 100-FR-3 OU

1.2.1.1 Drilling

Boreholes C9874, C9985, C9872, D0130, C9875, C9877, C9873, and C9876 were drilled using

a Prosonic™ T600 truck-mounted sonic drilling rig operated by Cascade. Each borehole was cased with
8-1/4 in. outer-diameter (OD), 7-1/4 in. inner-diameter carbon steel temporary casing. Each borehole was
drilled to at least 3.0 m (10 ft) past the Hanford formation/Ringold Formation upper mud (RUM) contact
except for C9874, which was drilled to 1.4 m (4.5 ft) past the Hanford formation/RUM contact.

Prosonic" is a trademark of Boart Longyear, South Jordan, Utah.
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Table 1. Project Well Identification and Drilling Date Summary

Well ID Well Installation Date Ecology Well
Well Name | Number Well Type Start Finish Tag Number
699-60-27 C9874 Unconfined monitoring well 7/24/2019 | 8/14/2019 BLD029
N/A C9873 Borehole, decommissioned 7/23/2019 | 7/29/2019 N/A
699-70-29 C9985 Optional unconfined monitoring well 8/6/2019 | 8/12/2019 BLD026
699-71-24 C9872 Unconfined monitoring well 7/24/2019 | 8/8/2019 BLDO025
N/A C9876 Borehole, decommissioned 7/18/2019 8/6/2019 N/A
699-71-30C DO0130 | Replacement unconfined monitoring well 8/6/2019 8/7/2019 BLDO023
699-73-30 C9875 Unconfined monitoring well 7/17/2019 | 7/31/2019 BLD024
699-77-34B C9877 Unconfined monitoring well 7/22/2019 | 8/5/2019 BLD022
Ecology = Washington State Department of Ecology
ID = identification
N/A = not applicable

1.2.1.2 Sampling

Sampling was conducted in accordance with the DOW (SGW-63389) and the sampling and analysis plan
(Appendix A of DOE/RL-2014-44-ADD?2). Geologic grab samples were collected and archived at 1.5 m
(5 ft) intervals and at major lithologic changes during the drilling of each borehole. Archive grab samples
were placed in pint-size glass mason jars and plastic chip tray compartments and then labeled for

storage at the Hanford Geotechnical Sample Library. Additional grab samples were obtained over the
predicted screened interval every 1.5 m (5 ft) and composited into 2.4 to 6.1 m (8 to 20 ft) particle-size
distribution analysis (sieve analysis) samples. Sieve analyses were run on these samples to determine
grain-size distributions to determine filter pack mesh size and well screen slot size for well construction.

A post-development water sample was collected from each well after construction and well development
were completed. All samples for chemical analysis were collected by CHPRC nuclear chemical operators
(samplers). A waste verification grab sample was collected at well 699-77-34B (C9877). Section 1.3
provides well-specific sampling information, and Table 2 provides a summary of sample information for
all of the boreholes drilled for this project.

1.2.1.3 Geophysical Logging

The eight boreholes were logged using a spectral gamma logging system (SGLS) to detect natural and
manmade gamma-emitting radionuclides and a neutron moisture logging system (NMLS) to detect soil
moisture in the vadose zone. Each borehole was drilled to total depth (TD) and cased with 8-1/4 in. OD
carbon steel temporary casing prior to geophysical logging and construction, Bay West performed the
geophysical logging at all eight boreholes. Manmade radionuclides were not detected in any of the eight
boreholes. Section 1.3 provides well-specific geophysical logging information.

1.2.2 Health and Safety Screening

The health and safety screening included radiological field screening and air monitoring for volatile
organic compounds (VOCs), as discussed in the following sections.



Table 2. Project Sample Summary

Sample
Sample Depth Sample Sample
Well Name Well ID Date Sample Interval (ft bgs) Medium Method HEIS Number
699-60-27 C9874 8/14/2019 Post-development 61.50 Water Pumped B3R446, B3R447
N/A C9873 7/23/2019 Contingency 25.30 Water Bailed B3R443, B3R444, B3R445
699-70-29 C9985 8/12/2019 Post-development 35.00 Water Pumped B3R475, B3R476
699-71-24 C9872 8/8/2019 | Post-development 3670 | Water | Pumped | B3R430, B3R431 (B3R433, BIR434
[duplicates])
N/A C9876 7/312019 Post-development* 33.05 Water Pumped B3R458, B3R459, B3R460
699-71-30C DO0130 8/7/2019 Post-development 32.00 Water Pumped B3RFC4, B3RFC5, B3RFC6
699-73-30 C9875 7/31/2019 Post-development 28.00 Water Pumped B3R452, B3R453
699-77-34B C9877 8/5/2019 Post-development 21.50 Water Pumped B3R467, B3R468, B3R469
699-77-34B C9877 7/22/2019 Waste verification 5.00 Soil Grab B3R481
*Post-development sample was collected before the well was decommissioned.
bgs = below ground surface
HEIS = Hanford Environmental Information System
ID = 1identification

N/A = not applicable

0 ‘A3Y '866£9-MOS
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1.2.2.1 Radiological Field Screening

For all eight boreholes, a radiological control technician provided twice daily (once in the morning and
once in the afternoon) surveys during drilling, development, and construction. Radiological contamination
was not detected above background levels at any point during field activities.

1.2.2.2  Air Monitoring for Volatile Chemicals

An industrial hygiene technician performed atmospheric monitoring twice daily (once in the morning and
once in the afternoon) during drilling. The industrial hygiene technician used a photoionization detector
and a multi-gas meter to monitor VOCs during drilling. Constituents monitored using the multi-gas meter
included carbon monoxide, hydrogen sulfide, lower explosive limits, ammonia, and oxygen. Areas
monitored for VOCs 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. All readings
collected by industrial hygiene technicians at all eight boreholes were below action levels.

1.2.3  Well Construction and Development

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

1.2.3.1 Screen and Casing Materials

Each well was constructed with permanent casing consisting of 4-1/2 in. OD, 4-1/4 in. inner diameter,
Type 304 stainless-steel blank casing, screens, and caps or sumps with end caps. Screens used at the wells
were continuous vee-wire wrap with a 20-slot (0.020 in) aperture, and each well used either an end cap or
a 0.9 m (3 ft) sump with a welded end cap located below the screened interval. Section 1.3 provides
further information on the construction materials used for each well.

1.2.3.2 Well Completion

In accordance with the substantive standards of WAC 173-160, a straightness test was conducted in each
borehole prior to setting the permanent well casing with a tool that was 6.1 m (20 ft) in length with a
6 in. OD.

During construction, the boreholes were backfilled up to approximately 0.3 m (1 ft) below the bottom of
the sump or endcap with % in. bentonite pellets. The screen size and filter pack size used for construction
were determined based on sieve analysis results, geologic borehole logs, geophysical logs, and intended
well use. The wells were constructed with filter packs consisting of 12-20 mesh Colorado silica sand from
~0.3 m (1 ft) below the sump or endcap to ~0.9 m (3 ft) above the top of the screen. The filter packs were
settled using a dual-flange surging method. Section 1.3 provides further information on the construction
materials used for each well.

The annular seals for the six new wells used 1/4 in. bentonite pellets from ~0.9 m (3 ft) above the top of
the screened interval to ~1.8 m (6 ft) above the top of the screened interval, and then 3/8 in. bentonite
chips were used to ~3 m (10 ft) below ground surface (bgs). Above ~3 m (10 ft) bgs, Type I/II Portland
cement was used for the surface seal, generally up to ~0.3 m (1 ft) bgs, with the remaining annular space
filled with high-strength concrete during well pad construction. Boreholes C9873 and C9876 were
decommissioned using bentonite crumbles from TD up to ~0.6 m (2 ft) bgs and Type I/II Portland cement
or high-strength concrete to ground surface, with a brass surveyor’s marker (stamped with borehole
identification number and the date of decommissioning) embedded facing northward in the
cement/concrete.

The surface completion consists of permanent casing surrounded by a gray-painted, stainless-steel
protective monument with a unique Ecology well tag number riveted to the north-facing side of the
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monument. Each surface completion has a 1.2 m by 1.2 m by 0.15 m (4 ft by 4 ft by 0.5 ft) concrete pad
constructed around the wellhead protective monument. The wells are centered within the concrete pad
with a brass surveyor’s marker (stamped with the well name, well identification number, and final
construction date) embedded on the northern side of the pad. The monuments have a lockable cap, and
the lock hasps were positioned to face northward. The surface completion also includes four steel bollards
(6 ft long and 3 in. diameter, one of which is 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 7535.1-2017, American National Standard for Safety Colors, for increased visibility of physical
hazards. Section 1.3 provides further information on well construction.

1.2.3.3 Final Well Development

Final well development for the six new wells took place after filter pack placement and surging, but
typically before the bentonite pellet seal, granular bentonite, and cement grout were placed (except for
well 699-73-30 [C9875], which was developed after placement of bentonite and cement up to ground
surface). Each well was developed with a submersible electric pump, with the pump intake generally
placed near the bottom of the screened well interval (except for well 699-71-24 [C9872], which was
developed with the pump intake close to the middle of the screened well interval). The groundwater
was pumped while water quality parameters (turbidity, conductivity, dissolved oxygen, pH, and
temperature) were monitored. Development was considered complete when the turbidity was measured
at <5 nephelometric turbidity units (NTUs) and the remaining water quality parameters stabilized.
Once final development had been fulfilled, post-development samples were collected. For all wells,
an In Situ LevelTROLL® 700 data logger was used to record the drawdown and recovery data

during development activities. Table 3 lists the final water quality data for each well. Appendices A
through H provide well development and testing data sheets for each well, respectively.

1.2.3.4 Washington State Department of Ecology Well Identification

Each well received a unique Ecology well identification number that was embossed onto a stainless-steel
tag and riveted to the protective monument. When the monuments were set, all identification tags were
set to face toward the north. Table 1 lists the Ecology tag numbers and the associated wells.

1.3 Well-Specific Information

This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, and
development activities specific to each well.

131  Well 699-60-27 (C9874)

Drilling activities were performed at well 699-60-27 (C9874) from July 24 to July 29, 2019, and

the well was constructed on August 13 and August 14. The borehole was drilled to a TD of 46.5 m

(152.5 ft) bgs. This hole was originally planned to be drilled 3.0 m (10 ft) into the RUM but by the time
the RUM was encountered, the drillers had run out of temporary casing and the BTR made the decision to
stop drilling there. The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon steel temporary casing was
advanced to a depth of 46.4 m (152.2 ft) bgs. Approximately 379 L (100 gal) of potable water were added
downhole during drilling activities.

LevelTROLL® is a registered trademark of In-Situ, Inc., Fort Collins, Colorado.



Table 3. Well Development Data Summary
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699-60-27 C9874 8/14/2019 45.27 61.50 124 4.80 0.14 2.76 314% 6.15 8.00 16.30 595.2
699-70-29 C9985 8/12/2019 28.90 35.00 66 6.00 2.45 1.15 511°% 7.58 7.41 16.30 396.0
699-71-24 C9872 8/08/2019 33.40 36.70 57 6.00 3.08 3.12 460? 8.45 7.52 17.53 342.0
699-71-30B° | C9876° 7/31/2019 29.72 33.05 66 5.00 2.44 4.81 455 7.51 7.80 16.76 330.0
699-71-30C DO0130 8/7/2019 29.50 32.00 76 4.00 2.28 4.70 615 7.58 7.47 18.75 304.0
699-73-30 C9875 7/31/2019 25.60 28.00 69 5.20 2.46 243 635 7.37 7.81 16.70 353.8
699-77-34B C9877 8/5/2019 13.85 21.50 76 5.45 2.83 0.94 632 5.32 7.55 15.71 414.2

a. Field calibration for specific conductance probe failed.

b. Well was developed before being removed from borehole and the borehole was decommissioned.

bgs = below ground surface

ID = identification

N/A
NTU

not applicable

nephelometric turbidity unit
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Sampling at C9874 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs

to TD and at major lithology changes throughout the borehole. Samples for sieve analysis were collected
as 6.1 m (20 ft) composites of each 1.5 m (5 ft) soil grab sample from 11.5 to 17.7 m (38 to 58 ft) bgs

and from 17.7 to 23.8 m (58 to 78 ft) bgs. A post-development water sample was collected at 18.7 m
(61.5 ft) bgs on August 14. Static water was initially tagged at 14.9 m (48.8 ft) bgs on April 25. A final
static water level was tagged at 14.1 m (46.1 ft) bgs on August 14. Table 2 provides summary information
for the sample collected for chemical analysis.

Geophysical logging was performed through the 8-1/4 in. OD temporary casing using NMLS on July 29
from ground surface to 7.013 m (23.01 ft) bgs and using SGLS on July 31 from ground surface to

45.72 m (150.0 ft) bgs. Manmade radionuclides were not detected in the borehole. Appendix A provides
the geophysical logging report for C9874 (HGLP-LDR-1098).

Well construction activities were performed from August 13 to August 14. Cascade performed

a straightness test with a 20 ft long, 6 in. OD core barrel, which passed through the 8 in. temporary casing
without binding. Well installation materials included 4-1/2 in. OD, 4-1/4 in. inner-diameter, Schedule 10S
Type 304 stainless-steel blanks, screen, and sump with welded end cap. A total of 3.05 m (10.01 ft) of
continuous vee-wire wrap, 4-7/8 in. OD, 4-1/4 in. inner-diameter stainless-steel screen with 20-slot
(0.020 in.) apertures was used. Another 3.05 m (10.00 ft) section of 17-slot (0.017 in. aperture) screen
had been labeled as 20-slot (0.020 in. aperture) screen. With approval of the client buyer’s technical
representative (BTR) and well design authority, the 17-slot screen (0.017 in. aperture) was used to
construct this well instead of 20-slot (0.020 in. aperture) screen per the well design. Stainless-steel
centralizers were placed at the bottom and top of the screened interval. Table 4 provides information on
the well construction materials and associated depths for C9874, and Appendix A provides the well
summary sheet depicting the final construction for this well.

Well development at C9874 was performed after placing and surging the filter pack and before placing
the bentonite pellet seal. Development activities were performed on August 14. The 4-7/8 in. OD screen
was developed with a 1-horsepower (hp) Grundfos? submersible electric pump. The average pumping rate
during development was 18.2 L/min (4.8 gal/min). Completion of development required pumping until
turbidity was <5 NTUs and all other key parameters (specific conductance, dissolved oxygen, pH, and
temperature) were stabilized. A total of 2,253.1 L (595.2 gal) was pumped to develop C9874. Table 3
provides development data for this well.

1 Grundfos is a tradename of Grundfos, Bjerringbro, Denmark.
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Table 4. Construction Summary for Well 699-60-27 (C9874)

Stainless-Steel
Permanent Casing, Screen,
and 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
152.5 46.10 6-5/8 in. OD High-strenath
(8/14/2019) stainless-steel +3.00 - 2.00 N/A cofcrete & 0.0-2.5 N/A
monument
4-1/2 in. OD Portland 25-10.1 | Type VI
stainless-steel +1.75 - 45.34 N/A | cement
blank casing Bentonit
entonite 10.1-36.5 3/8 in.
4-1/2 in. OD crumbles
stainless-steel 45.34 - 55.35 0.020
seteen Bentonite 365-414 | 1/4in
4-1/2 in. OD pellets
stainless-steel 55.35-65.35 0.017
Sereen Filter pack 414-690 | 12-20
sand ' '
Bentonite .
4-1/2 in. OD crumbles 69.0 —99.9 3/8 in.
stainless-steel 65.35-68.67 N/A -
sump with cap Bentonite 99.9-151.3 | 1/4in
pellets ’ ’ ’
Natural fill 151.3-152.5 N/A
bgs = below ground surface
N/A = not applicable
1.3.2 Borehole 699-68-29 (C9873)

Drilling activities were performed at borehole 699-68-29 (C9873) on July 23, 2019, and the borehole was
decommissioned on July 29. The borehole was drilled to a TD of 11.5 m (37.7 ft). The 8-1/4 in. OD,
7-1/4 in. inner-diameter threaded carbon steel temporary casing was advanced to a depth of 10.8 m

(35.5 ft) bgs. During drilling, water was not encountered within the Hanford formation. With the bottom
of the casing set above the Hanford formation/RUM contact, drilling was paused for 2 hours (per client
BTR direction) to determine if water would appear. Water seeped into the hole at a rate of approximately
3.8 L/hr (1 gal/hr) and was tagged at 7.7 m (25.3 ft) bgs. The hole was decommissioned on July 29.
Approximately 11 L (3 gal) of potable water were added downhole during decommissioning activities.

Sampling at C9873 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one bailed water sample for chemical analysis. Geologic archive soil
samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs to TD and at
major lithology changes throughout the borehole. A sample for sieve analysis was collected from the

1.2 m (4 ft) composite soil grab sample from 6.1 to 7.3 m (20 to 24 ft) bgs but was not analyzed due to the
decision to decommission the borehole. Water was tagged at 7.7 m (25.3 ft) bgs on July 23 below the
Hanford formation/RUM contact. A bailed water sample was collected from the water present in the hole

10
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at 7.7 m (25.3 ft) bgs on July 23, and Table 2 provides sample summary information for the bailed water
sample collected for chemical analysis.

Geophysical logging was performed through the 8-1/4 in. OD temporary casing on July 23 using SGLS
and NMLS from ground surface to 11.0 m (36.0 ft) bgs. Manmade radionuclides were not detected in

the borehole. Appendix B provides the geophysical logging report for C9873 (HGLP-LDR-1099). Well
decommissioning activities were performed on July 29. After decommissioning, a brass surveyor’s
marker (including borehole identification number and the date of decommissioning) was embedded facing
northward on the surface of the cement poured from 0.61 m (2.0 ft) bgs to ground surface. Prior to
decommissioning, Cascade performed a straightness test with a 20 ft long, 6 in. OD core barrel, which
passed through the 8 in. temporary casing without binding. Table 5 provides information on the well
decommissioning materials and associated depth for C9873, and Appendix B provides the well summary
sheet depicting the final decommissioning for this well.

Table 5. Decommissioning Summary for Borehole 699-68-29 (C9873)

Borehole Static Water Decommissioning Materials
Total Depth Level Interval
(ft bgs) (ft bgs) Material (ft bgs) Mesh Size
7T >3 Cement grout 0.0-2.0 Type V11
ement gro .0-2. e
(7/23/2019) grod P

Bentonite 20-377 3/8 in.
crumbles

bgs = below ground surface

1.3.3  Well 699-70-29 (C9985)

Well 699-70-29 (C9985) was planned as an optional well to be installed if C9873 had insufficient water
to be constructed as a usable well. Very little water was present and it was not constructed as a well

(see Section 1.3.5). Drilling activities were performed at well 699-70-29 (C9985) from August 6 to
August 7, 2019, and the well was constructed on August 12. The borehole was drilled to a TD of 14.9 m
(49.0 ft) bgs. The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon steel temporary casing was
advanced to a depth of 14.7 m (48.3 ft) bgs. Approximately 38 L (10 gal) of potable water were added
downhole during drilling activities.

Sampling at C9985 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs
to TD and at major lithology changes throughout the borehole. A sample for sieve analysis was collected
as a 4.6 m (15 ft) composite of each 1.5 m (5 ft) soil grab sample from 6.4 to 11.0 m (21 to 36 ft) bgs.

A post-development water sample was collected at 10.7 m (35.0 ft) bgs on August 12. Static water was
initially tagged at 8.8 m (29.0 ft) bgs on August 7. A final static water level was tagged at 8.9 m

(29.1 ft) bgs on August 14. Table 2 provides summary information for the post-development water
sample collected for chemical analysis.

Geophysical logging was performed on August 8 through the 8-1/4 in. OD temporary casing using SGLS
from ground surface to 14.6 m (48.0 ft) bgs and using NMLS from ground surface to 12.2 m (40.0 ft) bgs.
Manmade radionuclides were not detected in the borehole. Appendix C provides the geophysical logging
report for C9985 (HGLP-LDR-1105). Well construction activities were performed on August 12. Cascade
performed a straightness test with a 20 ft long, 6 in. OD core barrel, which passed through the 8 in.

11
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temporary casing without binding. Well installation materials included 4-1/2 in. OD, 4-1/4 in.
inner-diameter, Schedule 10S Type 304 stainless-steel blanks, screen, and sump with welded end cap.
A total of 3.05 m (10.01 ft) of continuous vee-wire wrap, 4-7/8 in. OD, 4-1/4 in. inner-diameter
stainless-steel screen with 20-slot (0.020 in.) screen apertures was used. A stainless-steel centralizer was
placed at the bottom of the screened interval. Table 6 provides information on the well construction
materials and associated depths for C9985, and Appendix C provides the well summary sheet depicting
the final construction for this well.

Table 6. Construction Summary for Well 699-70-29 (C9985)

Stainless-Steel
Permanent Casing, Screen,
and 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
49.0 28.9 6-5/8 in. OD High-strength
8/12/2019 stainless-steel +3.05-1.95 N/A 0.0-0.1 N/A
( ) monument concrete
Portland
4_1/2 in. OD cement 0.1-109 Type [/H
stainless-steel +2.00 - 26.25 N/A -
blank casing Bentonite 109-200 | 3/8in
crumbles ’ ’ ’
4-1/2 in. OD Bentonit
stainless-steel | 26.25-36.26 | 0.020 entontte 20.0-23.0 | 1/4in.
pellets
screen
f;gflr pack 23.0-40.0 | 12-20
4-1/2 in. OD
stalnless:-steel 36.26 —39.48 N/A Bentonite 400 — 488 /4 in.
sump with cap pellets
Natural fill 48.8 -49.0 N/A
bgs = below ground surface

N/A

not applicable

Well development at C9985 was performed after placing and surging the filter pack and before placement
of the bentonite pellet seal. Development activities were performed on August 12. The 4-7/8 in. OD
screen was developed with a 1 hp Grundfos submersible electric pump. The average pumping rate during
development was 22.7 L/min (6.0 gal/min). Completion of development required pumping until turbidity
was <5 NTUs and all other key parameters (specific conductance, dissolved oxygen, pH, and
temperature) were stabilized. A total of 1,499.0 L (396.0 gal) was pumped to develop C9985. Table 3
provides development data for this well.

134 Well 699-71-24 (C9872)

Drilling activities were performed at well 699-71-24 (C9872) on July 24, 2019, and the well was
constructed on August 8. The borehole was drilled to a TD of 17.9 m (58.7 ft) bgs. The 8-1/4 in. OD,
7-1/4 in. inner-diameter threaded carbon steel temporary casing was advanced to a depth of 17.9 m
(58.7 ft) bgs.

12
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Sampling at C9872 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs

to TD and at major lithology changes throughout the borehole. A sample for sieve analysis was collected
as a 6.1 m (20 ft) composite of each 1.5 m (5 ft) soil grab sample from 8.2 to 14.3 m (27 to 47 ft) bgs.

A post-development water sample was collected at 11.2 m (36.7 ft) bgs on August 8. Static water was
initially tagged at 10.3 m (33.8 ft) bgs on July 24. A final static water level was tagged at 10.1 m

(33.2 ft) bgs on August 8. Table 2 provides summary information for the post-development water sample
collected for chemical analysis.

Geophysical logging was performed on July 25 through the 8-1/4 in. OD temporary casing using SGLS
from ground surface to 17.68 m (58.02 ft) bgs and using NMLS from ground surface to 10.82 m

(35.51 ft) bgs. Manmade radionuclides were not detected in the borehole. Appendix D provides the
geophysical logging report for C9872 (HGLP-LDR-1104). Well construction activities were performed
on August 8. Cascade performed a straightness test with a 20 ft long, 6 in. OD core barrel, which passed
through the 8 in. temporary casing without binding. Well installation materials included 4-1/2 in. OD,
4-1/4 in. inner-diameter, Schedule 10S Type 304 stainless-steel blanks, screen, and threaded end cap.

A total of 6.07 m (19.91 ft) of continuous vee-wire wrap, 4-7/8 in. OD, 4-1/4 in. inner-diameter
stainless-steel screen with 20-slot (0.020 in.) screen apertures was used. Stainless-steel centralizers were
placed at the bottom and top of the screened interval. Table 7 provides information on the well
construction materials and associated depths for C9872, and Appendix D provides the well summary
sheet depicting the final construction for this well.

Table 7. Construction Summary for Well 699-71-24 (C9872)

Stainless-Steel
Permanent Casing, Screen,
A and Well Materials Annular Materials
Borehole Static
Total Water Screen
Depth Level Interval Slot Size Interval Mesh
(ft bgs) (ft bgs) Material (ft bgs) (in.) Material (ft bgs) Size
58.7 332 High-
(8/8/2019) | 6-5/8 in. OD strength 0.0-0.4 N/A
stainless-steel +3.00 - 2.00 N/A concrete
monument
Portland 04-109 | Type /I
cement
4-172in. OD Bentonite
stainless-steel +2.10-27.02 N/A crumbles 109-21.4 3/8 in.
blank casing
4-1/2 in. OD Bentonit
stainless-steel | 27.02—46.93 0.020 entontte 214-24.1 1/4 in.
pellets
screen
Filter pack
4-1/2 in. OD sand 24.1-48.0 12-20
stainless-steel 46.93 —47.25 N/A -
cap Bentonite 480-587 | 1lAin.
pellets
bgs = below ground surface
N/A = not applicable

13



SGW-63998, REV. 0

Well development at C9872 was performed after placing and surging the filter pack and before placement
of the bentonite pellet seal. Development activities were performed on August 8. The 4-7/8 in. OD

screen was developed with a 1 hp Grundfos submersible electric pump. The average pumping rate

during development was 22.7 L/min (6.0 gal/min). Completion of development required pumping until
turbidity was <5 NTUs and all other key parameters (specific conductance, dissolved oxygen, pH, and
temperature) were stabilized. A total of 1,294.6 L (342.0 gal) was pumped to develop C9872. Table 3
provides development data for this well.

1.3.5 Borehole 699-71-30B (C9876)

Drilling activities were performed at borehole 699-71-30B (C9876) on July 18, 2019, and construction
was attempted unsuccessfully from July 30 to August 6. The borehole was drilled to a TD of 15.7 m
(51.4 ft) bgs. The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon steel temporary casing was
advanced to a depth of 13.2 m (43.2 ft) bgs. Approximately 379 L (100 gal) of potable water were added
downhole during drilling activities.

Sampling at C9876 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 to 13.4 m

(5 to 44 ft) bgs and at major lithology changes throughout the borehole. A sample for sieve analysis was
collected as a 3.0 m (10 ft) composite of each 1.5 m (5 ft) soil grab sample from 7.3 to 10.4 m (24 to

34 ft) bgs. The results for the sieve sample were used to determine screen and filter pack size for the
replacement well 699-71-30C (D0130). Static water was tagged at 9.1 m (29.72 ft) bgs on July 31.

Table 2 provides summary information for the post-development water sample collected for

chemical analysis.

Geophysical logging was performed on July 22 through the 8-1/4 in. OD temporary casing using SGLS
and NMLS from ground surface to 13.7 m (45.0 ft) bgs. Manmade radionuclides were not detected in the
borehole. Appendix E provides the geophysical logging report for C9876 (HGLP-LDR-1102). Well
construction activities, including development, began on July 31. The initial well was successfully
developed on July 31. Table 3 provides development data for this now decommissioned well. During the
pouring of the cement grout surface seal for the initial well construction attempt, the 8-1/4 in. OD
temporary casing became bound with the 4-1/2 in. OD permanent well casing. During attempts to unbind
the temporary and permanent casing, the 4-1/2 in. stainless-steel screen became separated from the

4-1/2 in. stainless-steel blanks. All permanent well materials were removed from the hole, and the hole
was flushed with approximately 379 L (100 gal) of potable water to prevent the cement grout from
setting up. A second attempted well construction in the same borehole with new materials began on
August 5. During construction, the second attempted well was found to be dry. After several unsuccessful
attempts to produce water, the BTR and drilling contractor made the decision to remove the permanent
well materials from the borehole, decommission the borehole, and install a replacement well (699-71-30C
[D0130]) approximately 3.0 m (10 ft) to the southwest.

After decommissioning, a brass surveyor’s marker (including borehole identification number and date of
decommissioning) was embedded facing northward on the surface of the cement poured from 0.49 m
(1.6 ft) bgs to ground surface. Table 8 provides information on the well decommissioning materials and
associated depths for C9876, and Appendix E provides the well summary sheet depicting the final
decommissioning of this well.
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Table 8. Decommissioning Summary for Borehole 699-71-30B (C9876)

Borehole Static Water Decommissioning Materials
Total Depth Level Interval
(ft bgs) (ft bgs) Material (ft bgs) Mesh Size
51.4 29.72

(7/31/2019) High strength concrete 00-1.6 N/A
Bentonite crumbles 1.6 —28.5 3/8 in.
Colorado silica sand 28.5-37.2 12-20
Bentonite pellets 37.2-51.0 1/4 in.
Natural fill 51.0-514 N/A

bgs = below ground surface

N/A = not applicable

1.3.6 Well 699-71-30C (D0130)

Well 699-71-30C (D0130) was installed to replace the decommissioned well at C9876; D0130 is located
approximately 3.0 m (10.0 ft) southwest of C9876 (Section 1.3.5). Drilling activities were performed at
well 699-71-30C (D0130) on August 6, 2019, and the well was constructed on August 7. The borehole
was drilled to a TD of 13.2 m (43.4 ft) bgs. The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon
steel temporary casing was advanced to a depth of 12.1 m (39.7 ft) bgs.

Sampling at C9872 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs

to TD and at major lithology changes throughout the borehole. A sample for sieve analysis was not
collected at D0130 because the sieve analysis results from C9876 were used to design the well for D0130
(as its lithology was nearly identical). A post-development water sample was collected at 9.8 m

(32.0 ft) bgs on August 7. Static water was initially tagged at 9.0 m (29.4 ft) bgs on August 6. A final
static water level was tagged at 8.9 m (29.3 ft) bgs on August 8. Table 2 provides summary information
for the post-development water sample collected for chemical analysis.

Geophysical logging was performed on August 7 through the 8-1/4 in. OD temporary casing using SGLS
from ground surface to 12.2 m (40.0 ft) bgs and NMLS from ground surface to 11.6 m (38.0 ft) bgs.
Manmade radionuclides were not detected in the borehole. Appendix F provides the geophysical logging
report for D0130 (HGLP-LDR-1106). Well construction activities were performed on August 7. Cascade
performed a straightness test with a 20 ft long, 6 in. OD core barrel, which passed through the 8 in.
temporary casing without binding. Well installation materials included 4-1/2 in. OD, 4-1/4 in.
inner-diameter, Schedule 10S Type 304 stainless-steel blanks, screen, and sump with welded end cap.

A total of 1.53 m (5.01 ft) of continuous vee-wire wrap, 4-7/8 in. OD, 4-1/4 in. inner-diameter
stainless-steel screen with 20-slot (0.020 in.) screen apertures was used. Stainless-steel centralizers were
placed at the bottom and top of the screened interval. Table 9 provides information on the well
construction materials and associated depths for D0130, and Appendix F provides the well summary
sheet depicting the final construction for this well.

15



SGW-63998, REV. 0

Table 9. Construction Summary for Well 699-71-30C (D0130)

Stainless-Steel
Permanent Casing, Screen,

3 and Well Materials Annular Materials
Borehole Static
Total Water Screen
Depth Level Interval Slot Size Interval Mesh
(ft bgs) (ft bgs) Material (ft bgs) (in.) Material (ft bgs) Size
43.4 29.3 6-5/% in. OD High-strength 00-06 N/A
(8/8/2019) | stainless-steel +3.00 - 2.00 N/A concrete
monument Portland cement 0.6-9.9 | Type /Il
4-1/2 in. OD Bentonite
stainless-steel | +1.90 —28.10 N/A 9.9-225 3/8 in.
. crumbles
blank casing
4-1/2 in. OD Bentonite pellets | 22.5-25.0 1/4 in.
stainless-steel | 28.10 —33.11 0.020
screen Filter pack sand 25.0-38.0 12-20
4-1/2 in. OD Bentonite pellets | 38.0 —43.1 1/4 in.
stainless-steel 33.11-36.34 N/A
sump with cap Natural fill 43.1-434 N/A
bgs = below ground surface

N/A

not applicable

Well development at DO130 was performed after placing and surging the filter pack and before placement
of the bentonite pellet seal. Development activities were performed on August 7. The 4-7/8 in. OD screen
was developed with a 1 hp Grundfos submersible electric pump. The average pumping rate during
development was 15.1 L/min (4.0 gal/min). Completion of development required pumping until turbidity
was <5 NTUs and all other key parameters (specific conductance, dissolved oxygen, pH, and
temperature) were stabilized. A total of 1,151 L (304.0 gal) was pumped to develop D0130. Table 3
provides development data for this well.

1.3.7  Well 699-73-30 (C9875)

Drilling activities were performed at well 699-73-30 (C9875) on July 17, 2019, and the well was
constructed on July 29 and July 30. The borehole was drilled to a TD of 12.3 m (40.5 ft).

The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon steel temporary casing was advanced to
a depth of 11.8 m (38.7 ft) bgs.

Sampling at C9875 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, and one post-development water sample for chemical analysis. Geologic
archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs
to TD and at major lithology changes throughout the borehole. A sample for sieve analysis was collected
as a 2.4 m (8 ft) composite of each 1.5 m (5 ft) soil grab sample from 6.1 to 8.5 m (20 to 28 ft) bgs.

A post-development water sample was collected at 8.5 m (28.0 ft) bgs on July 31. Static water was
initially tagged at 7.8 m (25.5 ft) bgs on July 17. A final static water level was tagged at 7.8 m

(25.6 ft) bgs on August 5. Table 2 provides summary information for the post-development water
sample collected for chemical analysis.
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Geophysical logging was performed on July 22 through the 8-1/4 in. OD temporary casing using SGLS
from ground surface to 11.9 m (39.0 ft) bgs and using NMLS from ground surface to 8.915 m

(29.25 ft) bgs. Manmade radionuclides were not detected in the borehole. Appendix G provides the
geophysical logging report for C9875 (HGLP-LDR-1100). Well construction activities were performed
on July 29 and July 30. Cascade performed a straightness test with a 20 ft long, 6 in. OD core barrel,
which passed through the 8 in. temporary casing without binding. Well installation materials included
4-1/2 in. OD, 4-1/4 in. inner-diameter, Schedule 10S Type 304 stainless-steel blanks, screen, and sump
with welded end cap. A total of 1.52 m (5.00 ft) of continuous vee-wire wrap, 4-7/8 in. OD, 4-1/4 in.
inner-diameter stainless-steel screen with 20-slot (0.020 in.) screen apertures was used. Stainless-steel
centralizers were placed at the bottom and top of the screened interval. Table 10 provides information on
the well construction materials and associated depths for C9875, and Appendix G provides the well
summary sheet depicting the final construction for this well.

Table 10. Construction Summary for Well 699-73-30 (C9875)

Stainless-Steel
Permanent Casing, Screen,
. and Construction Materials Annular Materials
Borehole Static

Total Water Screen

Depth Level Interval Slot Size Interval Mesh

(ft bgs) (ft bgs) Material (ft bgs) (in.) Material (ft bgs) Size

40.5 25.6 6.5/8 in. OD Portland 0.0_8.0 Type VI
(8/5/2019) o T cement
stainless-steel +3.00 - 2.00 N/A -
monument Bentonite 80— 145 | 3/8in.
crumbles
4-1/2 in. OD Bentonite
stainless-steel +1.85-23.14 N/A 14.5 -20.1 1/4 in.
. pellets
blank casing
4-1/2 in. OD Filt K
stainless-steel 23.14-28.14 | 0.020 S;nder pac 20.1-317 | 1220
screen
4-1/2 in. OD Bentonite
stainless-steel 28.14 - 31.36 N/A 31.7-40.5 N/A
. pellets
sump with cap
bgs = below ground surface

N/A =

not applicable

Well development at C9875 was performed after subsurface construction was completed, including
placement of the bentonite pellet seal and cement grout seal but before surface construction. Development
activities were performed on July 31. The 4-7/8 in. OD screen was developed with a 1 hp Grundfos

submersible electric pump. The average pumping rate during development was 19.7 L/min (5.2 gal/min).
Completion of development required pumping until turbidity was <5 NTUs and all other key parameters
(specific conductance, dissolved oxygen, pH, and temperature) were stabilized. A total of 1,339.3 L

(353.8 gal) was pumped to develop C9875. Table 3 provides development data for this well.
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1.3.8  Well 699-77-34B (C9877)

Drilling activities were performed at well 699-77-34B (C9877) on July 22, 2019, and the well was
constructed on August 1 and August 5. The borehole was drilled to a TD of 12.2 m (40.0 ft).

The 8-1/4 in. OD, 7-1/4 in. inner-diameter threaded carbon steel temporary casing was advanced to
a depth of 11.7 m (38.5 ft) bgs.

Sampling at C9877 included collecting soil grab samples for geologic archival purposes, composited soil
grab samples for sieve analysis, one post-development water sample for chemical analysis, and one waste
verification soil grab sample. Geologic archive soil samples were collected by the field geologist at 1.5 m
(5 ft) intervals from 1.5 m (5 ft) bgs to TD and at major lithology changes throughout the borehole.

A sample for sieve analysis was collected as a 4.3 m (14 ft) composite of each 1.5 m (5 ft) soil grab
sample from 3.0 to 7.3 m (10 to 24 ft) bgs. A post-development water sample was collected at 6.6 m
(21.5 ft) bgs on August 5. A waste verification soil grab sample was collected at 1.5 m (5.0 ft) bgs on
July 22. Static water was initially tagged at 4.4 m (14.5 ft) bgs on July 22. A final static water level

was tagged at 4.2 m (13.8 ft) bgs on August 12. Table 2 provides summary information for the
post-development water sample collected for chemical analysis.

Geophysical logging was performed on July 23 through the 8-1/4 in. OD temporary casing using SGLS
and NMLS from ground surface to 11.9 m (39.0 ft) bgs. Manmade radionuclides were not detected in the
borehole. Appendix H provides the geophysical logging report for C9877 (HGLP-LDR-1101). Well
construction activities were performed on August 1 and August 5. Cascade performed a straightness test
with a 20 ft long, 6 in. OD core barrel, which passed through the 8 in. temporary casing without binding.
Well installation materials included 4-1/2 in. OD, 4-1/4 in. inner-diameter, Schedule 10S Type 304
stainless-steel blanks, screen, and threaded end cap. A total of 3.05 m (10.01 ft) of continuous vee-wire
wrap, 4-7/8 in. OD, 4-1/4 in. inner-diameter stainless-steel screen with 20-slot (0.020 in.) screen apertures
was used. Stainless-steel centralizers were placed at the bottom and top of the screened interval. Table 11
provides information on the well construction materials and associated depths for C9877, and

Appendix H provides the well summary sheet depicting the final construction for this well.

Well development at C9877 was performed after placing and surging the filter pack and before placement
of the bentonite pellet seal. Development activities were performed on August 1 and August 5.

The 4-7/8 in. OD screen was developed with a 1 hp Grundfos submersible electric pump. The average
pumping rate during development was 20.6 L/min (5.45 gal/min). Completion of development required
pumping until turbidity was <5 NTUs and all other key parameters (specific conductance, dissolved
oxygen, pH, and temperature) were stabilized. A total of 1,567.9 L (414.2 gal) was pumped to develop
C9877. Table 3 provides development data for this well.
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Table 11. Construction Summary for Well 699-77-34B (C9877)

Stainless-Steel
Permanent Casing, Screen,
. and Well Materials Annular Materials
Borehole Static
Total Water Screen
Depth Level Interval Slot Size Interval Mesh
(ft bgs) (ft bgs) Material (ft bgs) (in.) Material (ft bgs) Size
40.0 13.8 High-
(8/12/2019) | 6-5/8 in. OD strength 0.0-04 N/A
stainless-steel | +3.00 —2.00 N/A concrete
monument
Portland 04-92 | TypeU
cement
4-1/2 in. OD Bentonite
stainless-steel | +1.85—14.20 N/A 92-11.8 1/4 in.
. pellets
blank casing
4-1/2 in. OD Filter pack
stainless-steel 14.20-24.21 0.020 sand P 11.8-25.9 12-20
screen
4-1/2in. OD Bentonite 25.9-39.7 1/4 in.
stainless-steel | 24.21 —24.53 N/A pellets
cap Natural fill 39.7-40.0 N/A
bgs = below ground surface

N/A = notapplicable

2 Geologic Observations

The generalized geology of the 100-FR-3 OU and the geology encountered at each of the well sites
during drilling are summarized in this chapter.

2.1  Geology of the 100-FR-3 Operable Unit

The 100-FR-3 OU is located in the northeast portion of the Hanford Site along the southwestern shoreline
of the Columbia River, ~40 km (25 mi) north-northwest of Richland, Washington. The stratigraphy of this
area is composed of various sedimentary deposits that lie above the Columbia River Basalt Group
bedrock. The major units in the 100-F Area 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 Miocene silt-clay and sand of the RUM

e Deeper Miocene units of the Ringold Formation overlying the Columbia River Basalt Group (not
encountered during this project)

Depending on the proximity to former facilities and/or remediation sites, the ground surface of the
100-F Area has been extensively disturbed by grading, construction, and demolition work. Disturbed
sediments can extend more deeply but generally range from 0.30 to 4.6 m (1 to 15 ft) bgs in the
100-FR-3 OU (SGW-63389) The Pleistocene Hanford formation (as encountered for this project)
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was a gravel-dominated facies consisting of uncemented, highly mafic gravel with sand and silt beds
deposited by high-energy waters of the cataclysmic Lake Missoula floods (WHC-SD-EN-TI-011,
Geology of the Northern Part of the Hanford Site: An Outline of Data Sources and the Geologic Setting
of the 100 Areas). The RUM in the 100-FR-3 OU is typical and (as encountered in this project) consists
of silt and clay. Remnants of sand and gravel of the Ringold Formation member of Wooded Island —
unit E may be present locally but are difficult to distinguish from Hanford formation sediments, which
were not identified during this project (SGW-63389).

Additional information regarding geological units found in the 100-F Area is presented in the following:

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

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

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

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

e WHC-SD-EN-TI-011, Geology of the Northern Part of the Hanford Site: An Outline of Data
Sources and the Geologic Setting of the 100 Areas

Summaries of the geologic units encountered throughout each borehole are presented in the
following discussion.

2.2 Borehole Geology

This section describes the geological characteristics of grab samples collected during the drilling of six
monitoring wells and two new boreholes, as well as interpreted stratigraphic units based on collected grab
samples. Appendices A through H provide the respective borehole logs.

The stratigraphic interpretations of each drill site included in this report are based on field observations of
drill cuttings collected every 1.5 m (5 ft) or where major lithologic changes occurred. Sample collection
involved emptying the drill cuttings from the core barrel into plastic sleeves for observation and analysis
by the field geologist. The depths of contacts included in this report should be viewed as approximations.
Final stratigraphic unit contacts will be determined using field observations, borehole geophysical logging
data, and regional stratigraphic interpretations.

Some samples (dry samples in particular) may appear to be more homogeneous due to the sampling
method used, and wet samples may have had a weaker reaction to 10% concentration hydrochloric acid
(HCI). The following sections discuss the estimated stratigraphic unit contacts for each borehole.

221  Well 699-60-27 (C9874)

Well 699-60-27 (C9874) is located ~5 km (~3.1 mi) south of F Reactor in the 100-F Area. The major
stratigraphic units encountered were the Hanford formation and the RUM.
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The Hanford formation was present from ground surface to 45.1 m (148 ft) bgs and consisted of
the following:

e From 0to 9.8 m (0 to 32 ft) bgs: sandy gravel

e From 9.8 to 11.6 m (32 to 38 ft) bgs: sand

e From 11.6to 24.7 m (38 to 81 ft) bgs: sandy gravel

e From 24.7 t0 26.5 m (81 to 87 ft) bgs: gravel

e From 26.5 to 30.5 m (87 to 100 ft) bgs: sand

e From 30.5 to 32.6 m (100 to 107 ft) bgs: gravelly sand
e From 32.6 to 37.5 m (107 to 123 ft) bgs: sandy gravel
e From 37.5to 45.1 m (123 to 148 ft) bgs: gravel

Percentages were variable within the Hanford formation, with silt ranging from 0% to 10%, sand ranging
from 0% to 95%, and gravel ranging from 5% to 100%. The silt was nonplastic to somewhat plastic. Sand
ranged from very fine to very coarse (62.5 um to 2 mm), subround to subangular, 60% to 90% mafic and
10% to 40% felsic, and poorly to moderately sorted with no reaction to mild reaction to HCI. Gravels
ranged from pebbles to cobbles (2 to 150 mm), subround to angular, 60% to 90% mafic and 10% to 40%
felsic, and very poorly to very well sorted. Soil colors were dark gray, very dark gray, grayish-brown,
dark grayish-brown, very dark grayish-brown, and black. The soil was dry to nearly dry from ground
surface to the water table (14.1 m [46.1 ft] bgs) and was saturated below that.

The RUM was present from 45.1 m (148 ft) bgs to TD at 46.5 m (152.5 ft) bgs and consisted of silt and
clay. Percentages were 2% gravel, 3% sand, and 95% silt/clay. The plasticity was very high, there was no
reaction to HCI, and the soil color was dark grayish-brown. The soil was damp.

A final static water level was tagged at 14.1 m (46.1 ft) bgs on August 14, 2019. Appendix A provides
the borehole log for C9874.

2.22  Borehole 699-68-29 (C9873)

Borehole C9873 is located ~3 km (1.9 mi) south of F Reactor. The major stratigraphic units encountered
after drilling through gravelly sand backfill were the Hanford formation and the RUM.

Gravelly sand backfill extended from ground surface to 0.9 m (3 ft) bgs. The backfill consisted of 15%
silt, 75% sand, and 15% gravel. The silt was nonplastic. Sand ranged from very fine to very coarse

(62.5 pm to 2 mm), subround to subangular, was moderately sorted, and had no reaction to HCI. Gravels
ranged from pebbles to cobbles (2 to 75 mm), 40% mafic and 60% felsic, and rounded to subangular with
moderate sorting. The soil color was light olive-brown and was dry.

The Hanford formation was present from 0.9 to 7.3 m (3 to 24 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with silt ranging from 0% to 5%, sand ranging from 25%
to 60%, and gravel ranging from 40% to 70%. The silt was nonplastic. Sand ranged from very fine to
very coarse (62.5 um to 2 mm), angular to subangular, and 40% mafic and 60% felsic with poor sorting
and no reaction to HCI. Gravels ranged from pebbles to cobbles (2 to 90 mm), rounded to subangular,
poorly to moderately sorted, and 60% mafic and 40% felsic. Soil colors were grayish-brown and dark
grayish-brown. The soil was dry to damp from ground surface to near the water table (7.7 m [25.3 ft] bgs)
and was saturated below that.

21



SGW-63998, REV. 0

The RUM was present from 7.3 m (24 ft) bgs to TD at 11.5 m (37.7 ft) bgs and consisted of 100% silt
and clay. The clay/silt was highly plastic, and the soil colors were dark grayish-brown and very dark gray.
The soil was damp.

Static water was tagged at 7.7 m (25.3 ft) bgs on July 23, 2019. Appendix B provides the borehole log
for C9873.

223  Well 699-70-29 (C9985)

Well 699-70-29 (C9985) is located ~3 km (~1.9 mi) southeast of F Reactor. The major stratigraphic units
encountered after drilling through sand backfill were the Hanford formation and the RUM.

Sand backfill extended from ground surface to 1.8 m (6 ft) bgs. The backfill consisted of 95% sand and
5% gravel. Sand ranged from fine to medium (125 um to 0.5 mm), subround to subangular, 60% mafic
and 40% felsic, and was moderately sorted with no reaction to HCI. Gravel was rounded to subround with
moderate sorting and was 50% mafic and 50% felsic. The soil color was brown and it was damp.

The Hanford formation was present from 1.8 to 11.0 m (6 to 36 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with silt ranging from 0% to 5%, sand ranging from 25%
to 60%, and gravel ranging from 40% to 75%. The silt was loose and nonplastic. Sand ranged from very
fine to coarse (62.5 um to 1 mm), subround to angular, and 60% mafic and 40% felsic. The sand was well
sorted and had a mild reaction to HCL. Gravels ranged from pebbles to cobbles (2 to 140 mm), rounded
to angular, 65% mafic and 35% felsic, and moderately sorted. Some gravel surfaces were covered in
calcium carbonate with a strong HCI reaction. The soil color was dark grayish-brown, and the soil was
dry to moist from ground surface to the water table (8.9 m [29.1 ft] bgs) and was saturated below that.

The RUM is present from 11.0 m (36 ft) bgs to TD at 14.9 m (49 ft) bgs and consisted of 100% silt

and clay. The silt was semiplastic to plastic, massive, moist, and had no reaction to vigorous reaction to
HCI. Large pieces of caliche were present at 11.9 m (39 ft bgs). The soil colors were olive and
greenish-gray.

A final static water level was tagged at 8.9 m (29.1 ft) bgs on August 14, 2019. Appendix C provides the
borehole log for C9985.

224 Well 699-71-24 (C9872)

Well 699-71-24 (C9872) is located ~3 km (~1.9 mi) southeast of F Reactor. The major stratigraphic units
encountered after drilling through gravelly sand backfill were the Hanford formation and the RUM.

Gravelly sand backfill extended from ground surface to 0.9 m (3 ft) bgs. The backfill consisted of 10%
silt, 80% sand, and 10% gravel. The silt was somewhat plastic and had no reaction to HCl. The sand was
fine to medium (125 um to 0.5 mm), 15% mafic and 85% felsic, well sorted, and mostly subangular.
Gravel ranged from pebbles to cobbles (5 to 70 mm), rounded to subangular, 60% mafic and 40% felsic,
and was moderately sorted. The soil color was brown and it was damp.

The Hanford formation was present from 0.9 to 14.3 m (3 to 47 ft) bgs and consisted of sandy gravel
(0.9to 11.3 m [3 to 37 ft] bgs) and gravel (11.3 to 14.3 m [ 37 to 47 ft] bgs). Percentages were variable
within this interval, with silt ranging from 0% to 5%, sand ranging from 15% to 50%, and gravel ranging
from 50% to 85%. The silt was nonplastic with a strong HCI reaction. The sand was fine to very coarse
(125 pm to 2 mm), moderately sorted, mostly subangular, and 30% mafic and 70% felsic, with no
reaction to strong HCI reaction. Gravels ranged from pebbles to cobbles (2 to 110 mm), moderately to
well sorted, rounded to subangular, and 50% mafic and 50% felsic. The soil colors were light
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olive-brown, olive-brown, and dark grayish-brown. The soil was dry to slightly damp from ground
surface to the water table (10.1 m [33.2 ft] bgs) and was damp to saturated below that.

The RUM was present from 14.3 m (47 ft) bgs to TD at 17.8 m (58.5 ft) bgs and consisted of silt and clay.
Percentages were 90% silt/clay, 5% sand, and 5% gravel. Silt/clay was highly plastic with no reaction to
vigorous reaction to HCI, had caliche was present from 14.3 to 16.1 m (47 to 53 ft). The sand was mostly
medium to coarse (0.5 to 1 mm) and subangular. The gravel was pebble size (2 to 15 mm) and subround,
similar to the gravels of the overlying Hanford formation. The soil colors were grayish-brown and dark
yellowish-brown, and the caliche was white. The soil was wet.

A final static water level was tagged at 10.1 m (33.2 ft) bgs on August 8, 2019. Appendix D provides the
borehole log for C9872.

2.25 Borehole 699-71-30B (C9876)

Borehole C9876 is located ~2.5 km (~1.6 mi) south of F Reactor. The major stratigraphic units
encountered after drilling through silty-sandy gravel backfill were the Hanford formation and the RUM.

Silty-sandy gravel backfill extended from ground surface to 3.4 m (11 ft) bgs. The silty-sandy gravel
consisted of 15% silt, 15% sand, and 70% gravel. The silt was dry. The sand ranged from very fine to
very coarse (62.5 um to 2 mm), was mostly subangular, moderately sorted, and had a strong reaction

to HCI. Gravels ranged from pebbles to cobbles (2 to 90 mm), rounded to subangular, moderately sorted,
and 40% mafic and 60% felsic. The soil color was light brownish-gray, and the soil was dry.

The Hanford formation was present from 3.4 to 10.4 m (11 to 34 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with silt ranging from 0% to 10%, sand ranging from 30%
to 40%, and gravel ranging from 60% to 65%. The silt was dry. The sand ranged from very fine to very
coarse (62.5 um to 2 mm) and from no reaction to a strong reaction to HCI. Gravels ranged from pebbles
to cobbles (2 to 130 mm), rounded to subround, poorly to moderately sorted, and 40% mafic and 60%
felsic. The soil colors were grayish-brown and light brownish-gray. The soil was dry to slightly damp
above the water table.

The RUM was present from 10.4 to 14.2 m (34 to 46.6 ft) bgs and consisted of 100% silt/clay.
The silt/clay was highly plastic with no reaction to HCl. From 12.5 to 13.1 m (41 to 43 ft) bgs, caliche
was present and had a vigorous reaction to HCI. The soil color was grayish-brown.

Static water was tagged at 9.1 m (29.72 ft) bgs on July 31, 2019. Appendix E provides the borehole log
for C9876.

2.2.6  Well 699-71-30C (D0130)

Well 699-71-30C (D0130) is located ~2.5 km (~1.6 mi) south of F Reactor. The major stratigraphic units
encountered after drilling through sandy gravel backfill were the Hanford formation and RUM.

Sandy gravel backfill extended from ground surface to 1.8 m (6 ft) bgs. The backfill consisted of

40% sand and 60% gravel. Sand ranged from fine to medium (125 pm to 0.5 mm), subround to angular,
60% mafic and 40% felsic, and was moderately sorted with a strong reaction to HCI. Gravels ranged from
pebbles to cobbles (2 to 90 mm), rounded to subangular (mostly rounded), and 55% mafic and 45% felsic
with moderate sorting. The soil color was olive-gray and it was dry.
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The Hanford formation was present from 1.8 to 10.1 m (6 to 33 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with silt ranging from 0% to 10%, sand ranging from 25%
to 40%, and gravel ranging from 55% to 70%. The silt was loose and nonplastic. The sand ranged from
very fine to medium (62.5 pm to 0.5 mm), subround to subangular, moderately sorted, 60% mafic and
40% felsic, and had a weak to strong reaction to HCI. Gravels ranged from pebbles to cobbles (2 to

90 mm), rounded to subangular (mostly rounded), and 55% mafic and 45% felsic with moderate sorting.
The soil colors were olive, olive-gray, and dark gray. The soil was dry to saturated, with moisture content
generally increasing with depth.

The RUM was present from 10.1 m (33 ft) bgs to TD at 13.2 m (43.4 ft) bgs and consisted of 100% silt
and clay. The silt/clay was massive, plastic, and had no reaction to HCI. The soil color was dark grayish-
brown, and it was slightly damp.

A final static water level was tagged at 8.9 m (29.3 ft) bgs on August 8, 2019. Appendix F provides the
borehole log for D0130.

2.2.7 Well 699-73-30 (C9875)

Well 699-73-30 (C9875) is located ~2 km (1.2 mi) south of F Reactor. The major stratigraphic units
encountered after drilling through sandy gravel backfill were the Hanford formation and the RUM.

Sandy gravel backfill extended from ground surface to 1.5 m (5 ft) bgs. The backfill consisted of 70%
sand and 30% gravel. The sand ranged from very fine to very coarse (62.5 pm to 2 mm), subround to
subangular, well sorted, 40% mafic and 60% felsic, and had a strong reaction to HCI. Gravel ranged from
pebbles to cobbles (2 to 95 mm), rounded to subangular, poorly sorted, and 70% mafic and 30% felsic.
The soil color was light olive-brown, and it was slightly damp.

The Hanford formation was present from 1.5 to 12.3 m (5 to 28 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with sand ranging from 40% to 50% and gravel ranging
from 50% to 60%. The sand ranged from very fine to very coarse (62.5 um to 2 mm), subround to
subangular, well sorted, 40% to 50% mafic and 50% to 60% felsic, and had a weak to strong reaction

to HCI. Gravel ranged from pebbles to cobbles (2 to 130 mm), rounded to subangular, poorly to
moderately well sorted, and 70% mafic and 30% felsic. The soil colors were dark grayish-brown and very
dark grayish-brown. The soil was dry to saturated near the water table (7.8 m [25.6 ft] bgs).

The RUM was present from 8.5 m (28 ft) bgs to TD at 12.3 m (40.5 ft) bgs and consisted of silt and clay.
Percentages were 97% silt/clay and 3% sand. The silt/clay was highly plastic with no reaction to mild
reaction to HCI. The soil colors were grayish-brown and dark grayish-brown, and it was damp.

A final static water level was tagged at 7.8 m (25.6 ft) bgs on August 5, 2019. Appendix G provides the
borehole log for C9875.

2.2.8 Well 699-77-34B (C9877)

Well 699-77-34B (C9877) is located ~1 km (0.6 mi) southwest of F Reactor. The major stratigraphic units
encountered after drilling through sand backfill were the Hanford formation and RUM.

Sand backfill extended from ground surface to 1.8 m (6 ft) bgs. The backfill consisted of 100% sand.
The sand was very fine to medium (62.5 pm to 0.5 mm), 60% mafic and 40% felsic, subangular to
subround, well sorted, and had no reaction to HCI. The soil color was olive-brown and it was damp.
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The Hanford formation was present from 1.8 to 7.3 m (6 to 24 ft) bgs and consisted of sandy gravel.
Percentages were variable within this interval, with silt ranging from 0% to 5%, sand ranging from 40%
to 65%, and gravel ranging from 30% to 60%. The silt was saturated and clumpy. The sand ranged from
fine to very coarse (125 pm to 2 mm), 45% mafic and 55% felsic, mostly subround, moderately well
sorted, and had no reaction to mild reaction to HCI. Gravels ranged from pebbles to cobbles (2 to 75 mm),
rounded to subangular, 80% mafic and 20% felsic, and moderately sorted. The soil colors were
olive-brown and very dark gray. The soil was damp to saturated.

The RUM was present from 7.3 m (24 ft) bgs to TD at 12.2 m (40 ft) bgs and consisted of silt and clay.
The silt and clay consisted of 90% silt/clay and 10% sand. The silt/clay was massive, had high plasticity,
and had a moderate to vigorous reaction to HCI. Caliche was present at 9.1 m (30 ft) bgs. The soil color
was dark green, and it was mostly dry to damp.

A final static water level was tagged at 4.2 m (13.8 ft) bgs on August 12, 2019. Appendix H provides the
borehole log for C9877.

3 Waste Management

Waste generated during installation of the six new wells and two new boreholes included drill cuttings,
purgewater, and miscellaneous solid waste. Waste was managed in accordance with CERCLA and the
waste management plan for the 100-FR-3 OU (Appendix C of DOE/RL-2014-44-ADD?2).

3.1  Dirill Cuttings

All drill cuttings from the six new wells and two new boreholes were collected in tip dumpsters, and
water was absorbed using WaterWorks Crystals® when necessary. The drill cuttings were then 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 also disposed in the roll-off boxes.
The roll-off boxes were transported to the Environmental Restoration and Disposal Facility for disposal
after project completion.

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 locations for the six new wells and two new boreholes were surveyed using a Trimble® R8 RTK
global positioning system and a Trimble DiNi 12 level to measure coordinates. Washington State Plane
(south zone) North American Datum of 1983 (NADS83) (with the 1991 adjustment) was used to record the
horizontal coordinates; North American Vertical Datum of 1988 (NAVD88) was used to record the
vertical survey data. The six new wells and two new boreholes were surveyed on October 3, 2019.

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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Table 12 provides the civil survey summary for the six new wells and two new boreholes. Appendices A
through H provide the survey reports for each respective well.

Table 12. Civil Survey Summary

Brass Survey Top of Casing®*
Well Well ID Northing® Easting® Marker Elevation® Elevation

Name Number (m) (m) (m) (m)

699-60-27 C9874 141878.48 581838.35 125.058 125.824
N/A C9873 144382.90 581102.94 120.77 N/A

699-70-29 C9985 144752.85 581195.52 122.221 122.962

699-71-24 C9872 145086.96 582414.97 122.207 122.930
N/A C9876 145242.64 580710.85 122.84 N/A

699-71-30C DO0130 145238.78 580709.69 123.036 123.740

699-73-30 C9875 145873.73 580687.11 121.688 122.447

699-77-34B C9877 146970.73 579538.04 119.265 119.957

a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983
[NAD&3])).

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

ID = identification
N/A

not applicable

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 contractual
completion of the finished wells.

After the wells were completed, representatives from CHPRC and Cascade performed inspections for the
new wells. Well site assessments were completed for the six new wells (C9874, C9985, C9872, D0130,
C9875, and C9877) and for the two decommissioned boreholes (C9873 and C9876) on August 20, 2019.
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Appendix A
Well Documentation for 699-60-27 (C9874)

Well Summary Sheet for C9874

Borehole Log for C9874

Geophysical Log Data Report for C9874

Well Survey Data Report for C9874

Well Development and Testing Data Sheet C9874
Archive Photo Log for C9874
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WELL SUMMARY SHEET

Page 1 of 2

Well ID: C9874

Well Name: 699-60-27

Start Date: 7/24/2019

Project: Installation of 6+1 Wells in the 100-FR-3 QU

Location: ~5km S of F Reactor

End Date: 8/14/2019

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

-'-X-

Y x

4.875" OD TP-304 20-slot (0.020") Screen:
45.34-55.35 ft bgs

Description Diagram ilr?irggt Gfggic Lithologi.c Description (ft bgs)
WA Ecology Well Tag: BLD029 0 0-32 ft: Sandy Gravel (sG)
N ICYRCES-A
Surface Construction: g ' (85
4'x4'x6" Concrete pad with brass survey i1 > CO)
marker and protective monument [: 2 ':l "e:)
Temporary Casing Depth: . o b
8" Carbon Steel Thd. joints =152.2 ft bgs f// i 73
’I ,4 /’I ....
Permanent Well Materials: .1 A o] 32-38 ft: Sand (S)
4.5" OD TP-304 Sch 10s Riser: i< iy
1.75 ft ags - 45.34 ft bgs s 4 38-81 ft: Sandy Gravel (sG)

4.875" OD TP-304 17-slot (0.017") Screen*:
55.35 - 65.35 ft bgs

4.5" OD TP-304 Sch 10s Sump:
65.35 - 68.67 ft bgs

DTW = 46.1 ft bgs (8/14/2019)

Well Construction Materials:
High Strength Concrete:

0.0 - 2.5 ft bgs

Type /Il Portland Cement:
2.5-10.1 ft bgs

Granular Bentonite:

10.1 - 36.5 ft bgs

Bentonite Pellet Seal:
36.5-41.4ft bgs

Colorado Sllica Sand 12/20# (Primary filter pack):

4 81-87 ft: Gravel (G)

] 87-100 ft:Sand (S)

100 100-107 ft: Gravelly Sand (gS)

41.4-69.0 ft bgs ol
Granular Bentonite: RS
69.0-99.9 ft bgs _%55%]123-148 ft: Gravel (G)
Bentonite Pellet Backfill: 120 >5°° “’Q Note: *screen was labeled as 20-slot, but was measure
99.9-1513 ft ng — °0;'0 as 17-slot. BTR & well design authority gave OK to use t.
Natural Fill: ¥\ Acronyms:
151.3-152.5 ft bgs 05S] DTW = depth to water
Note: &5 &} bgs = below ground surface
All 8" temporary casing has been removed from the ground. 140 AN ags = above ground surface
Reported By:
Dan Charbonneaux Staff Geologist 8/26/2019
Print Name Titte Signature ™ Date
Reviewed By: .
( Lm«ﬁarL Rs ohazJ’ all (oedisatse (W 75/15
= Print Name Title .~~~ { Sighature Date
“For Office Use Only
OR Doc Type: WMU Code(s):
A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET

Page 2 of 2

well ID: C9874 | Well Name: 699-60-27 Project: Installation of 6+1 Wells 100-FR-3 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram i':?:':; GrLa;):nc Lithologic Description (ft bgs)
Temporary Casing Depth: 140 123-148 ft: Gravel (G) :
8" Carbon Steel Thd. joints =152.2 ft bgs F‘A’:;A;‘ XAZI Ay
X X PN 2 B .
. . X e _@f 148-152.5 ft: Clay (M)
Well Construction Materials: - ... =
High Strength Concrete: ] Total Depth = 152.5 ft bgs
0.0-2.5ftbgs 160 —
Type I/ll Portland Cement: |
2.5-10.1 ft bgs N
Granular Bentonite: N
10.1-36.5 ft bgs |
Bentonite Pellet Seal: 180
36.5 - 41.4 ft bgs |
Colorado Silica Sand 12/20# (Primary Filter Pack): _
41.4-69.0 ft bgs h
Granular Bentonite: _
69.0-99.9ft bgs 200 —
Bentonite Pellet Backfill: |
99.9-151.3 ft bgs ]
Natural Fill: |
151.3-152.5 ft bgs |
220—
240—
260—
280—
300—

A-2
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P | of
BOREHOLE LOG age ol _S_
Date: o3 /24 /20\9
Well ID: (" 483 4 [ Well Name: £,99- £0- 2 3 Location: ™ S yan S of £ veocior
Projecttie lughalahe of G+ { [Jans iw 100-F2-3 G U Reference Measure Point: (4 /o ~) o rd—aice—

Depth (ft) | Sample

Graphic
Log

ample Description.
Sediment Classification, Grain Size Distribution. Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:

Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other
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Print Namé

=

Title

Daté
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Print Naq}e

Title | ] s:gnatéje Date
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BOREHOLE LOG (Cont.)

Page 2- of S

Date: o ’1—/7_q/1o\q

O /2444

Well ID: 09834 | Well Name: g9 ~60- 23 [Location: S v S € E yecetror
Depth Graphic : i &MM&LIML I Depth of C(;csrmgrt:x g?iﬁ?ﬁg Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ’ :

(ft) Log Sorting, Anguiarity, Mineralogy, Particle Size.Reaction to HCI, Other | 5P Me'ﬁg‘félsg"’:gfrs‘ze'wa’er
pe e fhoS] siee Alckeibision de SIS bgs. Mo Sorl viy B conoy
| :;‘::}‘;:.\ . rxnw 4o H:C,‘ . Al eloe 4. Seave. L' rore Vovreel.

pe A 30 boes. 407 M, LOAFE
: - Archive K) 3';‘103-5
B 132" bys - 29" bgo Sand Cod
4o} il Neortg dvm . 57/ Guewel A5+ Sond . ‘
) C‘,!vwd P Zmme Smm awy Bm, Very A bove 4o bgs
e\ Gordelk, Sukvrovnd ») o So\ca\g\u\ef.
Seoad v Line 4 9 (oo se s~
Poorly,  woeral , sibrovni e do chbegdy
- 2.5Y Y/ /2 Qv ogremisn brown
Mo yxn 4o HC L. Sexm. co/ F . ﬁro\dv-‘-— @“‘5 |a~;-r5
H,0 '\-% “e. .‘ bﬁ
.‘."59' bas - 81 " bes SW\J..‘ Cq-we\é,e\j-yk Movevial droppe)
_| ) NQB.V"\-Q_ Ary . Fo-/- qufwf-\ 1S <« Sorvl boq core barrel .
co__ aitd. Siamiler ~o A) S Fy | Soo~e Nyas o
*?’:-:“bp'n qua-w,‘ Zowon= A Omen , vy 20 ~m™ be eo\ed ot
_"4/2.«'4/ﬁ Mo er et 2lq covr=d '60 ‘/-U("'\ o~ E N6 i 56 ' b%c"
_ rouhcle,} Jo sl amq,u’\e-f‘. SO\AA .,[—\.p-,_}ouc_@ S O ubq-'b
_ v L—e 4o v Low;-_ , oV o d  pooriy .L\rc'bv-f-@‘}s \93:___
55__* — sorted ’ m'-_)!\\-'\. ‘_~,u\:3m3,_,kw S ] - \,ri;cv-q
| ,j_‘ck wits "oy 2.5 9 Q/\ A e gre,
Hea/q SI\F  Sema.  culer  an send no
_ olvlovs  ploskiad ™ . an/-| PP
_ HG ' poo He dry > C:tf:{vle‘,
60 L0/ Fagd Sond . 107 SN, o\
__ﬂr;o\r?‘fla e Ve Ao Gt | el ele sk Drdoce D Lo ooy
_‘VT‘AQ iebd 4he P e ST &) 38’ b‘g—s.
_| . @L*(-‘-"\o?jb A Sotureted., Seme o
=l . qgllo?;g a.‘;ic)f_ "[\mt“‘ colo~ M&.
e 10YR 3/ Very dere  oren, . \
LS s byo  ceawerel , Seme =« /;)"'i(;a'bé. A e A6s Lo o
'\075"5’ seduretel , S A Gremed, -
2.5‘/ 5«\5 . V'fa-..uc’ onge  1Omm. Serd
o Verq (oerst - Alrmo sy o1
iy Qo . /V‘\,AD/.F, 10 YR 2:/l
o Ar(,u\n‘— a) ':I'D‘ \99‘—5
e ld A 30 bys 20/ Geevel | J O 4 i
| : S ong, (grp-v-'l <) Te ov-,) (_o'lor 4L,
Sere 50\\!\) Werstoens +lo e
Reported By:
Ellen (Mt o Q’t°l’ Q(")J\’ m D?/‘zﬁ/@t‘t
Print Name Title /&ﬁ'JaV Date
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BOREHOLE LOG (Cont.)

Page 5 of 5

_IDa!e:o 3 45 /2019
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] 5W ,' “ e
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Rg=Aad Ay plee e Sovt a6 A 65" bys.

WellID: (94873 4 [Well Name: 629 - b0 ~ 2.7 [Location: v Sem S of & ewror
" Comments:
Samp'e Description: c——
Depth Sample Qrapive Sediment Classification, Grain Size Distribution, Coior, Moisture Content, Depth of Casing, Drilling Method,
(ft) Log Sampling Method, Sampler Size, Water
Sorting, Angularity, Mineraiogy. Particle Size Reaction to HCI, Other ! :
Level, Other
- 5'“‘5 "
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=3
BOREHOLE LOG (Cont.) e, 2 B
Date:bq/z,g /ZOlcl
wellID: (49 14 [WellName: (,qq — 60— 2.3 [Location'y guon S ol [ reoeh
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BOREHOLE LOG (Cont.
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S SGW-63998, REV. 0 Page 1 of 13
©OBay West
699-60-27 (C9874)
Log Data Report
Borehole Information
Log Date \ 2019-07-31 | Filename | C9874_HG-NM_2019-07-31 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
241 07/31/19 Bay West 07/25/19 152 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.25 2‘5‘; 152.2

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 150 ft, approximately 2 ft above the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma ALD

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/04/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-175, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

Calibration Reference

HGLP-CC-177, Rev.

Logging Procedure

SGRP-PRO-0OP-53024, Rev. 0,
Change 2

SGLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1021196 1021197
Date 07/31/19 07/31/19
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 20.0
Finish Depth (ft) 150.0 35.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System
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Log Run 3 4 Repeat

C9874ALD2019 | C9874ALD2019
0731AVO00CAB1 | 0731AV00CAB1
Start File ADO000000 BD002000
Finish File AD015000 BD003500
C9874ALD2019 | C9874ALD2019
0731BVOOCAA1l | 0731BVO0OCAAl
Depth Return Error (in.) N/A 0.0
Comments None None

Pre-Verification

Post-Verification

NMLS Log Run Information

Log Run 1 2 Repeat

HEIS Number 1021198 1021199

Date 07/29/19 07/29/19

Logging Engineer Melsne;/rll\/IcCIeII Meisner/McClellan

Start Depth (ft) 0.0 19.0

Finish Depth (ft) 23.01 22.0

Count Time (sec) 15 15

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 0.25 0.25

Log Speed (ft/min) NA NA

Pre-Verification C9874FPB20190 | C9874FPB2019072
729AVO00CAB1 9AV00CAB1

Start File ADO000000 BD001900

Finish File AD002301 BD002200

Post-Verification C9874FPB20190 | C9874FPB2019072
729BVO0CAAL 9BVO0CAAlL

Depth Return Error (in.) N/A 0.5 low

Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst P.D. Henwood Date 09/09/19
Reference(s) SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-0OP-53051, Rev. 0

A casing correction for a 0.25-in. thick casing was applied to the SGLS log data; no additional correction was
made for the thick casing joints.

A water correction was applied below 24.1 ft.

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

as ALD20181204 using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.
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Casing diameter and thickness corrections for 0.25-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The measured depth to water was at the time of logging. It appears the borehole had been pumped and the true
water level may be deeper.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 2 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-160 ft)

Natural Gamma Logs (0-160 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (0-160 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-160 ft)
Repeat Section of Natural Gamma Logs (20-35 ft)
Moisture Repeat Section (19-22 ft)

6 Hanford Gamma Unit
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699-60-27 (C9874)
Manmade Radionuclides
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Natural Gamma Logs
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Total Gamma & Moisture

Moisture

Total Gamma

(199)) ydaq

-7 —— — —

g

inside casih

Water level

I

I

I
——————

g

(1994) Ydaqg

150 200 250 |

cps

50

20 30

10
volume percent

Zero Reference - ground surface

A-18



HGLP-LDR-1098, Rev. 0
SGW-63998, REV. 0 Page 11 of 13

‘hBWWﬂSI 699-60-27 (C9874)

T Total Gamma & Hanford Gamma Unit

Total Gamma Hanford Gamma Un|t
0 | | |
- | ]
10 f—————— e > - 10
B | |
|
20 +—————————— T ———— — 20
- —— —
=
30 +————————- P —————————— I — 30
0 4+————————— T SE— — 40
[ _
50 +—————————- Py — - ——————— 50
[ _ _
60 +———--"—-—-"—-"—-" 60
|
= - _
® 704 ————————— 0 g
Y— 1
= O
c — . =
)
g 04— 80 =
o) o
[ _| )
| (]
90 +-—-——————gF— 90
|
| | ]
100 +————————— e 100
|
110 +—————————— o —— —— —— — — 110
120 +————————— e ————————— 120
—|
130 +————————— - ——————— —— 130
|
140 +~—————————— |- —— ———— — 140
150 +—————————— s ————] 150
| | _
160 | 160
50 150 250 |
cps

Zero Reference - ground surface
A-19



Page 12 of 13

HGLP-LDR-1098, Rev. 0

SGW-63998, REV. 0

699-60-27 (C9874)
Repeat Section of Natural Gamma Logs

K (1461 keV)

20

(193))

Qsmn_

(o2}
N

32T (2614 keV)

2%) (1764 keV)

20

pCi/g

A-20

Zero Reference - ground surface



HGLP-LDR-1098, Rev. 0
SGW-63998, REV. 0 Page 13 of 13

@BayWest 699-60-27 (C9874)

CustomarFormsed Enviwamental & Industrial Solutions MOISture Repeat SeCtlon

Moisture
19 T A 19
20+ £ — 20
= ©
o 2
q\: N
s [ 2
o Q
(@)
I @)
21 +——————————— A — 21
A Repeat Data
2+ ‘ — 22
| |
0

Zero Reference - ground surface



SGW-63998, REV. 0

This page intentionally left blank.

A-22



SGW-63998, REV. 0

WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
: CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of FR-3 Well C9874 —
(699-60-27) located South of 100F Area. Units: Meters
Hanford Area Designation: 600A
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
HSWB-009 (COE) and HSWB-011l (COCE)
Well iD Well Name Eastin Northing Eievation
Cc9874 699-60-27 581838.35 141878.48 Center of Casing
125 . 4 43 Top Inner 4"Casing, N.Edge
125.824 Top Outer Casing,N.Edge Stamped "X"
125 . 058 Brass Survey Marker
Notes:

Brass Survey Marker elevation was taken on top northeast edge of flat brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 TLevel

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.
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WELL DEVELOPMENT AND TESTING DATA

Well ID:

(%74

Well Name: é CM’ éo —9»7

Date: €/14/19

Location: a~§ dm _{)O‘F F - Rewcfor

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? Xves (ONo
Initial Conditions é
—— Protective {Guter) Casl
Start of Job End of Job T | Froteeve (Outen Cashg
A S
STATIC WATER LEVEL.: 8 "
l %ﬁ%‘. N Parmanent Casing
Date: /14714 bs.a7 bgs H6,1 " bgs | |
Date: _
o
_ DEPTH TO BOTTOM: A= 3'0 '
&g | €75 bys 6%.3" bys B=_ 175"
Date: . . 42 o U | c= |29
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm)  |Drawdown (ft)
% 34.3 ¢ (30 (376 g4 | 1055 |48 Q.14
ACE™TY ‘
\\ (Av{"
Za\ o ]
a2 9’//%\\
_\\
Total Pumped: §°45.3 4./
Pump Model: 6-,-”(1_(“ QG[GO’ %0 40, Yyp

Troll Serial Number and Pressure Range (PSI and depth): In-$3, Lew{Trall 700 3/: 4034 65" runge ! 70m/ 23164/ 796 P

oL

Comments:

5{;5* below gmml, % 3

TeA nawes (6740kevly 08142019

Prepared By:

D an (//\uf Gom«e.w)c %/ I 9 f
Print Name Gignature Date
Reviewed By: C/
&Jmmﬁﬂ Kiwet Q/ Wf/ 7/4/15
Print Name "Signature Date

For Office Use Only

OR Doc Type:

WMU Code(s):

Page 1 of 1
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C9874 Archive Photos
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Appendix B
Well Documentation for 699-68-29 (C9873)

Well Summary Sheet for C9873
Borehole Log for C9873

Geophysical Log Data Report for C9873
Well Survey Data Report for C9873
Archive Photo Log for C9873
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WELL SUMMARY SHEET Page 1 of 1
Well ID: C9873 Well Name: 699-68-29 Start Date: 7/23/2019
Project: Installation of 6+1 Wells in the 100-FR-3 OU | Location: ~3km S of F Reactor End Date: 7/29/2019
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram iE?:etgt Gfgg'c Lithologic Description (ft bgs)
WA Ecology Well Tag: None - 0-3 ft: Gravelly Sand (g5)

Surface Construction: 000000000 ~STYE 3-24 ft: Sandy Gravel (sG)
Cement grout up to ground i:f:f:fjfj:j:] _::"_
surface with brass survey marker (,’,f,/:zj{! TS
Ly
Temporary Casing Depth: r/,/,/ /000 220 O
8" Carbon Steel Thd. joints = 35.5 ft bgs !,’ R
b
Permanent Well Materials: Rttt TR
None ' |:,',': Ry
) I/I/z/’ :/:/:] ‘ "
Well Construction Materials: ‘:: ; :,::: o ] ST 8] 24-37.7 fi: Clay (M)
Type I/Il Portland Cement: L, R
o?/:- 20ftbgs VA _é
Granular Bentonite: K:’:""//’:I =
2.0-37.7 ftbgs 0oy s 30 ———
.0-37.7ftbgs I:,’,', ,//] _j__—
. ,I 'I ,I ’l 4 /——
LR AR AR A —
Note: C’?:’j—’j B | i
Borehole was decommissioned due to e et _E—=———Total Depth = 37.7 ft bgs
very small amount of water in hole. All 40
8" temporary casing was removed from |
hole during decommissioning.
50 —
60 —

Acronyms:

ags = above ground surface

bgs = below ground surface

DTW = depth to water

Reported By:
Dan Charbonneaux Staff Geologist M 8/26/2019

Print Name Title Signature Date
Reviewed By: N M
Jonwiee Richaet Well (ope dinatpe W 7/5/ (9
Print Name Title " U Signature Date
~For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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BOREHOLE LOG Page_[ of 2.
Date: b".’/l3/zolq
Well ID: C98 12 [WellName: 629 - @ - 7.3 Looalon. 7 % von 3 oF & v e Srer

Reference Measure Point: Q)/o..m) Surdfece,

ProjectTy ¢ lugraledon _{ G4l ey & 190-8-3 & U,
: Sample Descripiion: ‘ C—W"nmﬁql?’*:
Depth (ft) [ Sample Gfghlc Sediment Classification, Grain Size Distribution, Color, Moisture Content, San?e;;)lh(I:;Cigs:jngs.ﬂnllllngg‘lelh(\},g.t
9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other ping eLgvél, g;'\‘; fr Gkl
. o' oo — 3" by CrreveMq S (3, %) Soric vig . R“L-s'-...%.)
. qu . LS+ C;vat\ L 1S So.kJ oY Sy e Corqg Vavrretr (£
| Gv—cwi\ LZenon= 96 oam , avg \GMH.
mac)u-nlm. sort ed Yov. M/'go/ =
Lowded Yo sNVoarguler, Send: 2.5Y
S/3 Medd olive brodn, v fie Yo v
b foer ot "" S on L Maé(f-*’rdw sor ke, Qro"\)\lé F:) Sl by;
o sbrovded b aloerduloV, Mo vy do HO,
Siwv i St coloy o)\ ne pleoncry
' _ R |Bs R boce, — 29" bogs Sody Grove Q)
_iemis =l= C/;\v-o\ru.‘t\_, 154 Sol, 57 |Ardons @16 o

[Dey.

6- ) (ﬂav’w-ﬂ\

2Zopon— Q0 czw; 18

] veurded b s b a~gulow, Dovf\v\ sor’*e_)
6 —1 [958 Cos/.pm_yoY €, Sond: y Lt to :
DO ot i oot , avg oA poorl-q ;aA—:J Ahoe A2 1S \o?;c_.
| T 7.5 \/ g/’Z, onﬁml'j‘a \pv-owrs .
UG No e de  mCy, Meoiig ongular
j LK "—? Jdo QJ‘?M‘KU\WJ L{D/ﬁ'\ 6o/ F
T o ._____6‘ SHa ¢ o O\oﬁhcr-\'w m’, 50.«-%. '
-—?;nb .o°7‘j colo” & ey Arc,\x,u,o@ 220 bzr‘:
| 0P 100y Wl  on AL cowe.
| el s oy Damp. CGravel doww 4o Yo7
gz‘ﬁiﬂ‘*‘fé-‘:é;:;:‘f?ﬂ S«\A LO7/. ., wo Sha  sbeteus.
16 — E:E:E G‘fa\ut,\ Zonon — U0 » Mﬁrl-\"-} A(}U\A—-A) Y (95(5
Hyo .——t:.po q,::_ﬁ.:..-s gubrouv\AQB . p’:)all"%\——; gur-}-e). er_\'w\-l—@ 2—3 ‘;DQ""
;;'3?:3;4/7’9/' :—:"-':f Sand 2.5 N L\I/Z- Derv %‘»v-!’sl-\ H-.D Jﬁcc_gz_vl /)
AT e e, Bl elas e e, 22" b o
. 202180y Dey ., Grave) vy ~ ?—b“
:;..“:‘":“ prov S'-'\Q""O\-'V‘\)"‘a . Sond t-,(C"C "5‘5
30— X '
| M e Silk Prested pgotn Queve) Y07, |Arene A7 30 by
__[Yhafsos Soh,g S50v. Srip 104, AW eige g
Bt ane
] ;f_—::@:%‘:el?ﬂqg.;\+urm—\-.ec) C’IV’@V‘—‘ lWﬁA/ .
3:";"?.1’»}":’ ..—-:\.‘:‘?_f' Adasts D‘%n 2onp %DMM . SOV, A c v A) 7\ \OQ"S
Reported By:~ 7" o)
Elles Whirre Cpologh o = 01/2%/19
* Print Name ) ' = Title —— Signature 7 Date’
Rewewed By: ¥ )
W h Sorinaer V. GeolOasF W e Of-24-9
PrinfName ./ Titlé \Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

B-3
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BOREHOLE LOG (Cont.)

Page_2. of 2.

Date: 01./?__7?/&.\0\

Well ID: (982312 | WellName: 5 49- £8 -~ 2.6 | Location: NvZem S W€ E veeodor
e Comments:
: Sample Description: e
Def;t)th Sample GrLaphIc Sediment Classificalion, Grain Size Distribution, Color, Moisture Content, SarEeIFi)rllh ﬁ;ﬁgg‘gs‘;:"';?g:éhw;w
() o9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other piing Lot Olh%r '
=~ - -
26| 2l Grovel 507 Sard , Al else 3l Sowe iy . €" Cesig.
= Z«:-A- Sawve. C" core beopre.
Esme Gy
— —_—— = T
1 g XYY bas — 27, ':xkg(‘laq ) TO A 333 by
0*?7-7'3- 100 . gl\\‘/(‘_‘avf . 2.6 L‘I—/‘J%.M o\
4o— e G ‘nrOw’r\l id'\a_:’ﬁ'# %} ‘h
| .0'\ Mn—] et o,
_ % 30 bY‘: aly Y9 Yy,  gerve,
_| ) 3“! 100./5 r\c-mb. (olor %&*’9
N dorvel, (O YR . 2/ Midhn Oy
o grev. Al eloe o sene.
Reported By:
£l WL\A*M& é)lzwoofﬁ‘r D,

Print Name

Y Title

0/2% /20|49
Dat

B-4

~~ Signature
| G

A-6006-993 (REV 0)
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S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-68-29 (C9873)
Log Data Report
Borehole Information
Log Date \ 2019-07-23 | Filename | C9873_HG-NM_2019-07-23 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
None 07/23/19 Bay West 07/23/19 375 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.26 0.0 AGS® 35.5

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 36 ft, approximately 0.5 ft below the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

SGRP-PRO-0P-53024, Rev. 0,

Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure

Change 2

SGLS Log Run Information

Log Run 1 2 Repeat

HEIS Number 1021212 1021213

Date 07/23/19 07/23/19

Logging Engineer Spatz/McClellan | Spatz/McClellan

Start Depth (ft) 0.0 24.0

Finish Depth (ft) 36.0 28.0

Count Time (sec) 100 100

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 1.0 1.0

Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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HGLP-LDR-1099, Rev. 0

Page 2 of 11

Log Run 1 2 Repeat
Pre-Verification C9873FTB20190 | C9873FTB20190
723AVO00CAB1 | 723AV00CAB1
Start File ADO000000 BD002400
Finish File ADO003600 BD002800
S C9873FTB20190 | C9873FTB20190
Post-Verification 723BVOOCAAL | 723BVOOCAAL
Depth Return Error (in.) N/A 0.75 high
Comments None None
NMLS Log Run Information
Log Run 3 4 Repeat
HEIS Number 1021214 1021215
Date 07/23/19 07/23/19
Logging Engineer Spatz/McClellan Spatz/McClellan
Start Depth (ft) 0.0 24.0
Finish Depth (ft) 36.0 28.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification C9873FPB20190 | C9873FPB2019072
723AV00CAB1 3AV00CAB1
Start File ADO000000 BD002400
Finish File ADO003600 BD002800
Post-Verification C9873FPB20190 | C9873FPB2019072
723BVOOCAAL 3BVOOCAAlL
Depth Return Error (in.) N/A 0.0
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

09/16/19

Reference(s)

SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.
No water correction was applied as water inside the casing was below the maximum logging depth.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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@Bﬂy West SGW-63998, REV. 0 Page'3 of 11

-Focused Envil tal & Industrial Solutions

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

Water was not measured inside the casing at the time of logging. It appears static water may be at approximately
24 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 5 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (24-28 ft)
Moisture Repeat Section (24-28 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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@Baymst 699-68-29 (C9873)
—— Manmade Radionuclides
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HGLP-LDR-1099, Rev. 0
Natural Gamma Logs

699-68-29 (C9873)

©Bay West
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HGLP-LDR-1099, Rev. 0
Moisture (counts per second)

Moisture

SGW-63998, REV. 0

699-68-29 (C9873)
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HGLP-LDR-1099, Rev. 0

Moisture

699-68-29 (C9873)
Total Gamma & Moisture

Total Gamma
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@BayWest 699-68-29 (C9873)
T Total Gamma & Hanford Gamma Unit

Total Gamma Hanford Gamma Unit
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699-68-29 (C9873)
Repeat Section of Natural Gamma Logs
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HGLP-LDR-1099, Rev. 0

699-68-29 (C9873)
Moisture Repeat Section

Moisture
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC

Description of Work:
Obtained final survey coordinates and

elevation of Brass Cap Marker for
decommissioned 100-FR-3 Well C9873

(699-68-29) located south of 10CF Area.

Horizontal Datum: NAD83 (91)

Vertical Datum: NAVDS8S8

Units: - Meters

Hanford Area Designation: 600A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

Washington State Reference Network

Weli ID Well Name Easting Northing Elevaticn
c9873  +| 699-68-29 581102.94 144382.90 - 120.77 Brass survey mazker
Motes:

Equipment Used: Trimble R8 RTK GPS

Suiveyor Statement:

PageB- 671

A-6003-659 (REV 1)
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C9873 Archive Photos
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Appendix C
Well Documentation for 699-70-29 (C9985)

Well Summary Sheet for C9985

Borehole Log for C9985

Geophysical Log Data Report for C9985

Well Survey Data Report for C9985

Well Development and Testing Data Sheet C9985
Archive Photo Log for C9985
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WELL SUMMARY SHEET Page 1 of 1
Well ID: C9985 Well Name: 699-70-29 Start Date: 8/6/2019
Project: Installation of 6+1 Wells in the 100-FR-3 OU | Location:~3km SE of F Reactor End Date: 8/12/2019
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
- ) Depth |Graphic . . .
Description Diagram in Feet | Log Lithologic Description (ft bgs)

WA Ecology Well Tag: BLD026

0

"] 0-6 ft: Sand (S)

Surface Construction:

4'x4'x6" Concrete pad with brass survey

1636t Sandy Gravel (sG)

marker and protective monument

Temporary Casing Depth:

8" Carbon Steel Thd. joints = 48.3 ft bgs

Permanent Well Materials:

45" ODTP-304 Sch 10s Riser:

2.0 ft ags - 26.25 ft bgs

4.875" OD TP-304 20-slot (0.020") screen:

26.25 - 36.26 ft bgs

4.5" OD TP-304 Sch 10s Sump:

36.26 - 39.48 ft bgs

22+ DTW = 289 ft bgs (8/12/2019)

Well Construction Materials:

High Strength Concrete:

0.0 - 0.1 ft bgs 36-49.0 ft: Clay (M)

Type I/l Portland Cement:

0.1-109ft bgs

Granular Bentonite:

10.9 - 20.0 ft bgs

Bentonite Pellet Seal:

20.0 - 23.0 ft bgs

Total Depth:49.0 ft bgs

Colorado Silica Sand 12/20# (Primary Filter Pack):

23.0-40.0 ft bgs

Bentonite Pellet Backfill:

40.0 - 48.8 ft bgs

Natural Fill:

48.8 - 49.0 ft bgs 60__
_ Acronyms:
Note: | DTW = depth to water
All 8" temporary casing has been completely B ags = above ground surface
removed from the ground. bgs - below ground Surface
Reported By: ,
Dan Charbonneaux Staff Geologist D\ / 8/27/2019
Print Name Title V' swripture Date
Reviewed By: %M
Senibee Rome t Well (pordiniatse— /75
Print Name Title <~ 7 Sighature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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BOREHOLE LOG

Page_) of d
Date: §/4//%

WellID: (4449 [Well Name: (G2~ 7d~2- Location: a~3fwm $E of F~ Rewstor
Project. Lnghllalypn st \ wells wm the 100~ FR-3 oV Reference Measure Point: Gw;a.d r,‘“;{,l,,g
e omments:
i Sample Description: f Casing, Drilling Method,
wraphic i e rhuficns Calse Mot Somant, | . oor o Sa8mg, o
e (1| Samle| 105 semet C;z;i;ﬁ:m,?;f;:‘;ﬁa::;;tz,.:: ol Mt ot | i o Somger e e
0 —| ‘ (9)_LOYRYY) Breun Soase riy, LW cone bl
| ; CL{/ ianz S/ afwn{ Sand : Cire ta pueds M, % Cﬁ?l‘}d
= A
- 60 /m/‘w/F a0 Wl 1o, (srovch; found Cdiz grab sample
_ svb-rovnd dong, Soxm/ 5o Fo :
6.9, ek '%_Muc @ 9" by
S Tow 6 76 6 Suady Bravel GOV LAYVA T iy
) NS 75 asoetl, RTY vundd, [rruve]’ Rovud 40 Svb-romd,
| " Pk :--.l_m 44 %C-M mad 'iu‘)'t'ku 5?’”'/3“‘/ {. efl"tl
| AR L2 " w/ s0me__carbonate, GM/
1) SO 'xp . 5440‘ Fine do_coarse, well 9erted, ‘Jubl_""“ﬂ"l JolArchivte @10° ng-
[ 4nm|TSE Angular, 6OYMAYLE, Mo.znl., pnild Pxn Ao HLL
o Gl 16hat, cahts Cheager 07 gl 40 sund, _tund | <5 gul ot ]
] | b E W rnedivn _ damp fram’ Af«'j@_ﬁ_&%
v G4, RS \ wofon | all ¢lye 'H'“" Sdm €. Arhiwe @ (5" h}”
~ Tahny laeys ' .
] a c ko ;ﬁ.mm- 707 grard_307 s, Wel
] l‘u‘”iq ;hq M*ﬁ/‘ 5&4(1. 'F.h&— mwb/m'l <{9q, m';('w\ “W,
| V. '{'_Jm,'q nn:..; hew b“ﬂ ﬁﬁ)cq‘f byt w«g_lddff.
lol &5, : > 32% g¢ §/2/11 Afth“vs @ad’ bgﬁ
g |EESE @4 bar, m‘m chonge (G grovel 3k band, 300N |
| B _= - jﬂﬂ'{ Ve Line $a mtJl'M. S_l H‘ Iﬁafi nonnlaffw.
o 3| st Granl 4 rovad o gub-angulss, All else Hhe Gume,
A |65 TR A bys, suties chuge: 607 grunl YTN send, 5 Acchive @3S by
e [ZOE] 400N all el b som. '
4 1 Ha® @ 39,0 bys $/219
30' 4'5' Af&l\”‘( @35'[?35
drma |k
Reported By:
Vanr  Churliong canns Sttt Geabgiyt g1y
Print Name Title Srgnature Date
S o v beolagist 0T
N naly
PrmfNa e / Title Signatyr Date
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BOREHOLE LOG (Cont.)

Page_ R of & _
Date: ?/7/[‘{

Well ID: ¢ 4485 [Well Name: 14-70-29 | Location: o 3 fm ¢ E ot £
Depth Sample Graphic Sediment Classification S;E SliezeD EeJistrrilblftii(:::: Color, Moisture Content. Depth of Cca'g::grngzltllsng i i
' » ' " y . "
(") P Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Otner | 52 P"9 Me‘i’:Sél?g?,ﬂf’ Size, Walel
| 6-5 p @ ?a' ‘?f\ N','Nf {,Lw\ﬂe 70/1:“!!/0, 9 /i!&l} A"U"’Vf-’ é 3f’ ‘9’
19 77 od AT l‘l £'b
T oo T2 e]t. Grael now 2mm 4o \iim ' suad | Archive @36 bys
I~y satwaded . all plse the same.
] :"‘}* RuM @ 36" bys
B 76— At ([F (m) TYIB alive ‘
Lo bt AT 1002 4711/ efay. Platre = umi-p *71"2’-. Lot Ashie @ 40" bys
NG almade mmkf Aq Hcl pRvip
_ o~ 4 g
| ~ e by maje coler changed S 64/] durk groens )
| gl [ f: 106Y6/1
s/ — gl 7 Y ye 5w.-ylw+m
i G9, s ! Archive @ 94" bys
(M s~
N F;-/':_\..r-
] S D @ 490" hye
: 904/ Ve, 6" ot Gw'o]_}
&" caging
Reported By:
Das Gt Leolaet (o 4/7)q
Print Name Title Signature Date
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HGLP-LDR-1105, Rev. 0

S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-70-29 (C9985)
Log Data Report
Borehole Information
Log Date \ 2019-08-07 | Filename | C9985 HG-NM_2019-08-07 | Site 100-FR-3
DTW! (ft) DTW Date DTW Drill Date e Depth Datum
Source Depth (ft) P
None 08/07/19 Bay West 08/07/19 49 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel | Sonic TC2 | 81 | 758 0.26 o 48.3

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 48 ft, approximately even with the
casing depth. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

Calibration Reference

HGLP-CC-177, Rev.

Logging Procedure

SGRP-PRO-0OP-53024, Rev. 0,
Change 2

SGLS Log Run Information

Log Run 1 2 Repeat
HEIS Number 1021231 1021232
Date 08/07/19 08/07/19
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 34.0
Finish Depth (ft) 48.0 40.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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> Bay West
Log Run 1 2 Repeat

C9985FTB20190 | C9985FTB20190
807AVO0CAB1 | 807AVO0CAB1

Start File AD000000 BD003400
Finish File AD004800 BD004000

C9985FTB20190 | C9985FTB20190
807BVOOCAA1l | 807BVOOCAAlL

Depth Return Error (in.) N/A 1.5
Comments None None

Pre-Verification

Post-Verification

NMLS Log Run Information

Log Run 3 4 Repeat

HEIS Number 1021233 1021234

Date 08/07/19 08/07/19

Logging Engineer Spatz Spatz

Start Depth (ft) 0.0 26.0

Finish Depth (ft) 40.0 32.0

Count Time (sec) 15 15

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 0.25 0.25

Log Speed (ft/min) NA NA

Pre-Verification C9985FPB20190 | C9985FPB2019080
807AV00CAB1 7AV00CAB1

Start File ADO000000 BD002600

Finish File AD004000 BD003200

Post-Verification C9985FPB20190 | C9985FPB2019080
807BVOOCAAL 7BVO0OCAAL

Depth Return Error (in.) N/A 0.0

Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria. There was a
discrepancy between the geologist’s reported DTW of 29 ft and Bay West measurements that indicated no water
inside the casing. Consequently logging with the moisture sonde was terminated 10 ft below the geologist’s
reported depth to preclude the possibility of immersing the sonde in water.

Analysis Notes

Analyst P.D. Henwood Date 09/25/19
Reference(s) SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-0OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was
made for the thick casing joints.

No water correction was applied.

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

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com



HGLP-LDR-1105, Rev. 0

@Bﬂy West SGW-63998, REV. 0 Page'3 of 11

-Focused Envil tal & Industrial Solutions

as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

Just before logging, no water was inside the casing. It appears static water may be at approximately 29 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 3 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (34-40 ft)
Moisture Repeat Section (26-32 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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699-70-29 (C9985)
Manmade Radionuclides

Customer-Fornsed Envireamental & Industrial Soluions

©Bay West
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699-70-29 (C9985)
Natural Gamma Logs
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699-70-29 (C9985)

©)Bay West

Moisture

Customer-Fornsed Emarcnmental & Industrial Solutions
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699-70-29 (C9985)
Total Gamma & Moisture

Total Gamma

(199)) ydaq

o o o o o o

o i N o™ <t Lo ©

| | | | | |

| | | | | | |

| | | _ o |

_ _ _ | EE | |

_ _ _ _ 2Q=TE | _

- b A ————— ———_ ———— e -

| | | _ Scco | |

o) | | | ! S2ER | |

S _ _ _ _ >0 3% | _

3 _ _ _ _ o0 | _

= ____ -l cges I ___ ]

e _ _ _ _ SESE _
= S - 20

_ _ _ _ S5c2 | _

- _ _ _ _ og e | _

| | | 2S0o& | |

_ _ _ _ Fes9 | _

————————— t———————— AR F———————— e it F———————— —

_ _ _ _ _

_ _ _ _ _

B _ _ _ _ _ _

_ ! ! ! _ !

| _ | _ | _ | _ | _ | |

(1994) Ydaqg

500

400

100

20 30 40

vol %

10

cps

Zero Reference - ground surface

C-12



Page 9 of 11

HGLP-LDR-1105, Rev. 0

699-70-29 (C9985)
Total Gamma & Hanford Gamma Unit

©Bay West

Customer-Forused Emironmental & Industrial Solutions
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699-70-29 (C9985)
Repeat Section of Natural Gamma Logs
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699-70-29 (C9985)
Moisture Repeat Section

Customer-Fornsed Envireamental & Industrial Soluions

©Bay West
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
~ CHPRC
Date Requested: Requestor:
08/20/19 ’ James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC

Description of Work:

Obtained final survey ccordinates

Casing)
(699-70-29)

(C/L

and elevations of FR-3 Well C9985
located south of 100F Area.

Horizontal Datum: NaD83
NAVDS88

(91)

Vertical Datum:
Units:
Hanford Area Designation:

Meters

600A

| Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

L324 (COE) and Bleakley Azimuth (COE)
Weil iD Well Mame Easting Morthing Elevaticn
C9985 699-70-29 581195.52 144752.85 Center of Casing
122.654 ¢|Top Inner 4"Casing, N.Edge
122.962 «|Top Outer Casing,N.Edge Stamped "X"
122 B 221 -|Brass Survey Marker
Notes:

Brass Survey Marker elevation was taken on top north edge of flat brass cap in

Equipment Used: Trimble RS

RTK GPS

Trimble DiNi 12 Level

concrete.

Surveyor Statement:

I, Lawrence B. Munnell,

(Registration No. 16216)

performed by me,
supervision.

a Professional Land
Surveyor registered in the State of Washington

; hereby certify
this report is based on a field survey

or under my direct

PageQ-4i71

A-6003-659 (REV 1)



SGW-63998, REV. 0

This page intentionally left blank.



SGW-63998, REV. 0

WELL DEVELOPMENT AND TESTING DATA

wellD: (4949

Well Name: GQQ— 70-&9

Date: 8/19/79

Location: & Fkm SE 0f - Reachr

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) Casin
Start of Job End of Job T P
A
STATIC WATER LEVEL: B ™
; B I ’C}%artéu ggﬁl:::l or \'\-—— Permanent Casing
Date: 4712/14 8.4 bgs 4.1 ‘_97 | ]
Date: —_ __ J—
—_ DEPTH TO BOTTOM: A= 3‘07«
ae %/IWM 39.24° 697 39.6° Lg} B= 2.0’
Date: _ - c= .05
Intake Depth [Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft)
75.0 .45 HE S8y (0.0 | LS | L7 1232 6.9 A9
\\
\\ 1,
S L7727 e MR
\

Total Pumped: 596 96l

Pump Model: éwm{{;; a6l 60160 290y | Hp

Troll Serial Number and Pressure Range (PSI and depth): Ta~§qv Levef TA,’?GO 5/n! HOI0CS, ramge: 20 m / Q3I€t/99.6

Comments: bﬁf 2 below 9,'“-«1 G
Tert nane ! 2985 dowidop Q%12 19

C-19

Prepared By:
Dan $1979
Print Nafne Signature Date
Reviewed By:
Jenniee. €ichue Q/ M /47 or)
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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C9985 Archive Photos
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Appendix D
Well Documentation for 699-71-24 (C9872)

Well Summary Sheet for C9872

Borehole Log for C9872

Geophysical Log Data Report for C9872

Well Survey Data Report for C9872

Well Development and Testing Data Sheet C9872
Archive Photo Log for C9872
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WELL SUMMARY SHEET Page 1 of 1
Well ID: C9872 Well Name: 699-71-24 Start Date: 7/24/2019
Project: Installation of 6+1 Wells in 100-FR-3 OU | Location: ~3km SE of F Reactor End Date: 8/8/2019
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram ig?:itgt Gﬁj&'c Lithologic Description (ft bgs)
WA Ecology Well Tag: BLD025 I : 0-3 ft: Gravelly Sand (gS)
Surface Construction: 7
4'x4'x6" Concrete pad with brass survey T3 :
marker and protective monument i ' g e
Temporary Casing Depths: Tk
8" Carbon Steel Thd. joints = 58.7 ft bgs : - A
Permanent Well Materials: G ¢ Py e
4.5" OD TP-304 Sch 10s Riser: ,; % SRR
2.10ft ags - 27.02 ft bgs Z: ~ Bkl
4.875" OD TP-304 20-slot (0.020") Screen: | | - 23 O
27.02 ft bgs - 46.93 ft bgs L] ¥
4.5" OD TP-304 Sch 10s End Cap _ B &
46.93 ft bgs - 47.25 ft bgs B
Well Construction Materials:
High Strength Concrete: S DTW = 33.2 ft bgs (8/8/2019)
0.0-0.4 ft bgs P g
Type I/ll Portland Cement: =45y 37-47 ft: Gravel (G)
0.4 ft bgs- 10.9 ft bgs SRR\
Granular Bentonite:
10.9 ft bgs - 21.4 ft bgs A\
Bentonite Pellet Seal —— _ ] i
214 ft bgs - 24.1 ft bgs N || PN 47-58.7 ft: Clay (M)
Colorado Silica Sand 12/20# (Primary Filter Pack): | <xxxxxxxxxx>f 50 _://;__
24.1 ft bgs - 48.0 ft bgs X X x x x X —
: K X X X X X | I
Bentonite Pellet Backfill: SStsaned _é
48.0 ft bgs - 58.7 ft bgs (X X X X X R
;‘xfxxxxxxxx _% Total Depth = 58.7 ft bgs
Note: T 60—
All 8" temporary casing has been .
completely removed from the ground. a Acronyms:
N ags = above ground surface
a bgs = below ground surface
DTW = depth to water
Reported By:
Dan Charbonneaux Staff Geologist M 8/26/2019
Print Name Title Signature Date
Reviewed By: N
Jeunice Kichaz (We sl Coseding b %f 9/
Print Name Title [ Signature 'Date
For Office Use Only
OR Doc Type: WMU Code(s):
A-6003-643 (REV 2)
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BOREHCLE LOG

Page_| of 2.
Date: 0 % /24209

Title

Well ID: 94832 | Well Name£ A1 - F(- 24 Location: * 2¢en SE o2 £ o eocito-
ProjectT(. | le hon o b+ | y~oels . (O0-F2-2 ¢ J| Reference Measure PountQ,now‘Ls_,r.pgu
] Comments:
Depth (ft) | Sample G'E;);IC Sediment Classiﬁwtion.m Color, Moisture Content, Sarg;?;gﬂg:;;ngs'gggig?gféh%gém
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Levél, Other !
o ; O'-— '.5‘ Iog;-; C:]rpw-z.ll-q 5w~c) Cc}r 53 %om.c. r.q, 8“ Lc‘\.:ﬁ
| Domp. L O G]rn-at\ 8O/ Sond 107 civn]| 6 cove pewvel
__ | Gro~vel b Sonen - '40mm ow % QO o~ , vownga)
| b o M?}-\J\Af @/ M Yo/ F , va-JdT
] Gorted Sond : Ove 4o pe) sand.
5 Wen SovrYed — ¢ub omgiler ~aswle
_ﬁ;:":f‘-‘- 3 Ne eaxwn o gey , loYe “‘/‘2 p) Arcboe 2 S |bQ5
] RTAfn brown, S/ m 85"/‘ F., Silt: So~e -
] Colav 0% SMJ, Ne rxo 4 HCI,
] : Sore P\o&.*i.:.w\.;.
'@ _%;::P“ : Loy ’5 —_— ?;qﬁbg‘r, SW\A-« G]r‘f\ve,! Qf:.ej)
PV eT st SNighdt\y demp. FOY. (gravel, 307 |Apbve @10 Moo,
e Sma C’]v-w!\ Loowgs = ' chhn:. __avy B
_ | 28 s - W‘Q‘v—\‘“"’l vourd ) 4o S oo w—JPr)
15 2one, suba\w\ﬂr‘ S o/ M/EO/ = .
=l podayedelsy  soct2d., Sand i Oue 4w |Orgve D 1S byo
—‘&/'1.-1/51 Cam—se 5;,..\_;] VG M;_A Moo‘sﬂ-'-l-c\
] 50v-+¢3,. 207 /T 0y E n.a'-:*-l—-\ S\-\b
| omglar N0 rxe do ey, 2..549
25 S A (light ohve brown) od 9/2 :
_:f:\?u' = (oVive  brown D, Ardone &2 20 b%s
__|/2s A2 10 ey Mo ol vy Ary . Sonal amount
] 5 o si'\# preseny ~ G/, , M‘\
B 10/ Grewel, 257 Sand. Sond ol
25 — Qi\F veme¥ ohromglg o KACH, S ,
—{Tpe f Nay  wo 21 g Yole P\a-,-k“‘c._l'-‘-u}. AN <lse |Ay chre D025 )o?jj
[/ e g e  Serna,
| '. .'.‘:"'-@‘S| \‘.’)?}rs'- Dma. Becw +o No  Sik
] £ Cont aym b &O‘:/. C-'_:!f‘e.-uc.\ ' —HO0Y Sand,
3 0 C—:(,-o\qe.\ ey sor-}‘eé 20— GOMM’ ,
_y“b oL else stavy 4 sane, Archpe &2 20 bes
_ prhal ;;"010 \C}Qr‘.- ' qul Mooty C:Jrré.v el ooy -
H 0. = : 5_9"“"!) Zonon = SSmen Oy D enen ' '
J«»r‘ﬁ‘z‘: Sonall ev” !Oneu-s rmgutar o soorove~d el . HLO +’a.3;§_n; 23.8 \ns
Ay Pve, sen) Fire  moderclela cord ed. il i
Reported By: . '
Ellen LW WAy ann (»:\1 zoloa oy m 03}/ 21 o1
Print Name \ v #Datd

Kya Soringer . Ceoloaist (54124@@%» 08-1H-2019

Print Name

Title i S.'gF[?(ure Date

For Office Use Only

OR Doc Type:

WMU Code(s):

A-6003-642 (REV 1)
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Page 2 of 2
BOREHOLE LOG (Cont.) —
Date:ng /?-H/'zm S
Well ID: (g7 7 | Well Name: (,q9- 31 — 2y |Location'ny X v se L P
s Comments: ‘
D?ff)th Sample Grff;'c Sediment Ciassiﬁcanon.grili: Siezs? gi:lt:r'i'l)utl'io:. Color, Moisture Content, Sarg;‘i’;z ﬂgﬁgg"gsg’;g'lgfgzefﬁmr
Sorting, Angularity, Mineralogy, Particie Size,Reaction to HCI, Otker Level, Other
2 S 2,59 “4/2 d:rv—-#wr-fak lorown | SO:JL iy 8" fes
—| Gomypre Al 'a\‘u g [ [ Core booverel,
1 ypg Y52 25 bgs  damwe e Stens 4l sawe, |Prdve D 3 b%s
| A) ’;O‘ \o%,-s ,_\wu! . v SV Sx topttar
4 vexuwng, SOV (Quewel , NG/ SDHJ, 50pe
Yo \ﬂ\'rqg,of Svenre ] Pre st EF Yo 1O pam ., -
_I::P\_A Movyord 4 SN e Bemon. Au else |Ardve D R0 bys
/2 e  cone
" £22S gy Semmp  sive  yore. Sov,
- c}ﬁgff:j;ﬁe‘ 758 A S au elee dle s, ,
- 23 bge ~ U baCreve (GO :
__of;f?\‘ A 40 \g?rs seturated ., Sa) Sppecrs Avdaaie 2 4 S bgr':
:ﬁf{lgw““-“ Coovgu £veq mamy Vove wagn,) .
_|32arig -;—‘__"—":’...3: our, Sond Lice 4, Verq coerse, Archie 8T oy
_ :":"3: Avg Coevroe, 35/ Grove'  (5v. 5,0 i
S ::::@‘*5 Vbge cedycatod, A stevys N
s A e come, Arprne &7 SO Lo o
_1/14/\=1,-5_-_,-:,-‘)Hq‘ D96 sedur—ted. AU shqs He cne.
. ST MR been = 58.5 by Clay (M)
| ﬁ:f:weh ﬁo‘/c.) Sive felony 5. (gqrewel
ol e AT AT S Sand., (G el 2= LqﬁﬂLvubm"'ﬂ"’, t
e _mk :»-::_M St o g b evele, Sand motiy Adwe &S5 b‘i&
_1/1’%“‘_:\;_‘-"- e d o coovse o pra N\ ew, Dive "
o~ ) ’ 4 —
D ,-:_:‘::: o L\J%..\-. Pleahic ', 2.5 g/Ah__ :
?ﬂ)j/l‘l—‘rbb = OAVVO'V‘"{ A Voro wam . Coi.‘c/\r-e 'Drc_serJ"'. AV\CLJV"“—A) ?8 b%').
LO_|F/14/q w 2.5 8/ ke, Vigoreuy v¥a TN A58 S [,38,5
| o Met, Now cobele cleoy vrxy qu/zh‘\ r/(LO\ci
] Wl 4 HCL, ay
_ 2% boifb' W oet P\msh‘c,'-tq, dece eaged
g g, Grove) od ¢ gore
Gs_‘ Ca\a" GW \0 "1'2 \1,/"1. c)w A
] \1(\\0\,--'-,\-. POt L ;Lo Q0
] ; e~ : No v‘\tv\u'\’b
J HC) —ptedr I/24/q
= 7\
| @)59" o, et Ploghe ey, Oecrecsds
] _Qrf\-& Now saum ﬁﬁ)\&‘;**ic.,.
—
Reported By:
ElLn w\r_-fhsu;\ G eolo s 1o é‘—é 6% fim /2]
Print Name ) Y Title ) /S e hLﬁfe;
D4 =

A-6008-993 (REV C)
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©OBay West
699-71-24 (C9872)
Log Data Report
Borehole Information
Log Date \ 2019-07-25 | Filename | C9872_HG-NM_2019-07-25 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
35.28 07/25/19 Bay West 07/24/19 58.7 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel | Sonic TC2 | 81 | 758 0.26 o 58.5

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 58 ft, approximately 0.5 ft above the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

SGRP-PRO-0P-53024, Rev. 0,

Calibration Reference Change 2

HGLP-CC-177, Rev. 0 | Logging Procedure

SGLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1021220 1021221
Date 07/25/19 07/25/19
Logging Engineer Pope/McClellan | Pope/McClellan
Start Depth (ft) 0.0 45.0
Finish Depth (ft) 58.02 51.01
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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Page 2 of 11

Log Run 3 4 Repeat
Pre-Verification C9872FTB20190 | C9872FTB20190
725AV00CAB1 | 725AV00CAB1
Start File ADO000000 BD004500
Finish File ADO005802 BD005101
S C9872FTB20190 | C9872FTB20190
Post-Verification 725BVOOCAAL | 725BVOOCAAL
Depth Return Error (in.) N/A 1.5 high
Comments None None
NMLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1021222 1021223
Date 07/25/19 07/25/19
Logging Engineer Pope/McClellan Pope/McClellan
Start Depth (ft) 0.0 30.0
Finish Depth (ft) 35.51 34.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification C9872FPB20190 | C9872FPB2019072
725AV00CAB1 5AV00CAB1
Start File ADO000000 BD003000
Finish File ADO003551 BD003400
Post-Verification C9872FPB20190 | C9872FPB2019072
725BVO0CAAL 5BVO0CAAlL
Depth Return Error (in.) N/A 0.25 low
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

09/23/19

Reference(s)

SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.

A water correction was applied below 35.28.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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-Focused Envil tal & Industrial Solutions

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The measured depth to water was at the time of logging. It appears static water may be at approximately 32 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 3 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (45-51 ft)
Moisture Repeat Section (30-34 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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N

(©Bay West 699-71-24 (C9872)
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Moisture Repeat Section
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)
Date of Survey: - | Surveyor / Company:

‘ 10/03/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NADS83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of FR-3 Well C9872 - -

(699-71-24) located South of 100F Area. Units: Meters
Hanford Area Designation: 600A

Coordinate System: Washington State Plane Coordinates (South Zone)
{ Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:
L324 (COE) and Bleakley Azimuth (COE)

Well D Well Name Easting ‘ Norihing ~ Elevaticn

Cc9872 | 699-71-24 582414.97 - 145086.96 4 ‘ Genter of Casing
122.671 « |Top Inner 4"Casing, N.Edge
122.930  -|Top outer.casing, N.Edge Stamped *x

122 . 207 - |Brass survey Marker \

Notes:

Brass Survey Marker elevation was taken on top south edge of flat brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

"b"-‘:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.

?i
e
@
e ¢
‘
.
\

PageD-471 A-6003-659 (REV 1)




SGW-63998, REV. 0

This page intentionally left blank.



SGW-63998, REV. 0

WELL DEVELOPMENT AND TESTING DATA

wellID: A 4937

WellName: 649 - A4 - 2.4

Date: 0 8 /15/19
77

Location: W Q van S&

oF

=3

V2 olAo v

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? OvYes @No
Initial Conditions é
_— Protective {Outer) Casing
Start of Job End of Job T v '
A
. B
STATIC WATER LEVEL: m o ™ ~ .
] - , R l pad surfﬂca N P@rTRARENL Casiﬁg
Date: 08/08/1a | B%. 4 bgs |22.2" hys | ]
Date: _ o
DEPTH TO BOTTOM: '
Date: ' ' A= 3.0
08/08/ 1. o¢ by | 133 bogs B= 2..1°
Date: = _ _ — c= 0.9’
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/tt) (ft bwt) Initial Final Start Stop (gpm)  |Drawdown (ft)
% 1.AS 3.2 4.0 212 1308 Yo¢ 6.0 2.08
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oL 2P TN
S SIS =~
Total Pumped: 244 2 9aflons
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C9872 Archive Photos
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Appendix E
Well Documentation for 699-71-30B (C9876)

Well Summary Sheet for C9876

Borehole Log for C9876

Geophysical Log Data Report for C9876

Well Survey Data Report for C9876

Well Development and Testing Data Sheet C9876
Archive Photo Log for C9876
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WELL SUMMARY SHEET Page 1 of 1
Well ID:C9876 Well Name: 699-71-30B Start Date: 07/18/2019
Project: Installation of 6+1 Wells 100-FR-3 | Location: ~2.5 km S of F reactor End Date: 08/06/2019
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram igipet:t chgf Lithologic Description (ft bgs)

Surface Construction: NI 0-11 ft bgs: Silty Sandy Gravel (msG)

Concrete to Surface with Brass L 15

Survey Marker \
Temporary Casing Depths: e
8" Carbon Steel Thd. joints= 10 __iz;;;_&g
43.2 ft bgs _:&@g 11-34 ft bgs: Sandy Gravel (sG)
Borehole Decommissioning Materials: ; :zj:::: : _:::' Qg
High Strength Concrete: ::::,:,: 19
0.0 ft bgs- 1.6 ft bgs e W
Granular Bentonite: RN
1.6 ft bgs - 28.5 ft bgs R 5
Colorado Silica Sand 12/20# Rt
28.5 ft bgs - 37.2 ft bgs Al
Bentonite Pellet Seal SR
37.2 ftbgs - 51.0 ft bgs Wl
Natural Fill . "
34- 51.4 ft bgs: Clay (M)

51.0ft bgs - 51.4 ft bgs

Note:
All 8" temporary casing and 4" SRR S SHAN
stainless well casing has been . ;',zx;x:- :
completely removed from the P r‘xxxx:
ground % % %

IX X

Borehole was decomm-

Total Depth = 51.4 ft bgs

issioned due to a lack of water in

B

the well.

60 —
§ -
Reported By: — '
Ellen Whitney Staff Geologist [:/-/_7 08/26/2019
Print Name Title - Signature Date
Reviewed By: ; //
Jesibe Richaet wWell (wedmatse //// 95/
Print Name ' Title _— 'Signature Date
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BOREHOLE LOG (Cont.)

Page_ 2 of 2,

Dale: 0%/(8 /2019
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HGLP-LDR-1102, Rev. 0

S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-71-30B (C9876)
Log Data Report
Borehole Information
Log Date \ 2019-07-22 | Filename | C9876_HG-NM_2019-07-22 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
45.9 07/22/19 Bay West 07/18/19 46.6 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.26 0.2 AGS® 42.9

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 45 ft, approximately 2 ft below the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

SGRP-PRO-0P-53024, Rev. 0,

Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure

Change 2
SGLS Log Run Information

Log Run 1 2 Repeat
HEIS Number 1021200 1021201
Date 07/22/19 07/22/19
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 31.0
Finish Depth (ft) 45.0 36.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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HGLP-LDR-1102, Rev. 0

Page 2 of 11

Log Run 1 2 Repeat
Pre-Verification C9876FTB20190 | C9876FTB20190
722AV00CAB1 | 722AV00CAB1
Start File ADO000000 BD003100
Finish File ADO004500 BD003600
S C9876FTB20190 | C9876FTB20190
Post-Verification 722BVOOCAAL | 722BVOOCAAL
Depth Return Error (in.) N/A 0.0
Comments None None
NMLS Log Run Information
Log Run 3 4 Repeat
HEIS Number 1021202 1021203
Date 07/22/19 07/22/19
Logging Engineer Spatz/McClellan Spatz/McClellan
Start Depth (ft) 0.0 30.25
Finish Depth (ft) 45.0 35.25
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification C9876FPB20190 | C9876FPB2019072
722AV00CAB1 2AV00CAB1
Start File ADO000000 BD003025
Finish File AD004500 BD003525
Post-Verification C9876FPB20190 | C9876FPB2019072
722BVO0CAAL 2BVO0OCAAl1
Depth Return Error (in.) N/A 1.5 high
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

09/11/19

Reference(s)

SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.
No water correction was applied as water inside the casing was below the maximum logging depth.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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-Focused Envil tal & Industrial Solutions

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The measured depth to water was at the time of logging. It appears static water may be at approximately 34 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 2 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (31-36 ft)
Moisture Repeat Section (30-36 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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@BWWGSI 699-71-30B (C9876)
— Manmade Radionuclides
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699-71-30B (C9876)

©)Bay West
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Customer-Fornsed Emarcnmental & Industrial Solutions
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699-71-30B (C9876)
Total Gamma & Moisture

©Bay West

Customer-Forused Envirenmental & Industrial Solutions
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HGLP-LDR-1102, Rev. 0

SGW-63998, REV. 0

699-71-30B (C9876)
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699-71-30B (C9876)
Repeat Section of Natural Gamma Logs
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699-71-30B (C9876)

Moisture Repeat Section
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
_ CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC

Description of Work:

Obtained final survey coordinates and

elevation of Brass Cap Marker for
decommissioned 100-FR-3 Well C9876

(699-71-30B) located south of 100F Area. Hanford Area Designation: 6002

Horizontal Datum: NAD83 (91)
Vertical Datum: NAVDS8S8

Units: Meters

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

Washington State Reference Network

Weli 1D Weli Name Easting Northing ' Elevation
9876 699-71-30B 580710.85 145242. 64 . 122.84 Brass survey marker
Notes:

Equipment Used: Trimble R8 RTK GPS

Surveyor Statement:

v
’
4
’
*
!
0

PagebE-871 A-6003-659 (REV 1)
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WELL DEVELOPMENT AND TESTING DATA

welo: ( 4§74

Well Name: é ‘l‘[«7 [’30 B

Date: g’/lﬁ’/ﬂ

Location: ~ Q.5 km § of -F RW

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? OYes @fNo
Initial Conditions é
- — Protective (Quter) Casi
y Start of Job End of Job T /" Frotective (Outer) Geasing
A
STATIC WATER LEVEL: B Sround Level or I~
. , 1 Pad Surface " Parmanent Caslng
Date: 7/91/19 | 39.72" bgs | /A |
Date: ! _,_
DEPTH TO BOTTOM:
Date: ’ A= A//A
/3114 | 37.98bg | M4 B=_ 7.33%
Date: — ___, C=_WN/4
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate] Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft)
33.05 | .05 [ 72365 ] 147 | 44 | 102% 1134 $.0 .44
— | j
IVEI
a Lael |
| & Rfzyg |
\
Total Pumped: 37 0
Pump Model. Grundfos 96160160 340y L HP

Troll Serial Number and Pressure Range (PS| and depth): Tn-§iv Lewel¥na [l 700 $#4030 6’5; rande . 20m /R3] £/ 19.6 54

Comments: ()353 below 9“'”'J surface
File name: CAL76- Aovelep ~7-31-19

2% Hal 8 well were Acwumfﬁthcd, §hekop was 7337 a‘,-v/'s\g develapmeat. %*Cx & pmzu4f aflly

‘Mt}y
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Prepared By:
Dauy CAMAWK M Z/28719

' Print Name Signature Date

Reviewed By: Q//LW
deddfé& Richaet - 7/3/15
Print Name 2 7 Signature ’ Date
For Office Use Only
OR Doc Type: WMU Code(s):
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SGW-63998, REV. 0

This page intentionally left blank.

E-20



20-25 ft bgs

SGW-63998, REV. 0

C9876 Archive Photos

iy (9876 |
e S " 7 ya9-71-308
(9876 i wa 7 Sonic
(X1 -71-308 -6
Samt
1

o5
1 (&4

25-30 ft bgs (collected 7/18/19)
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Appendix F
Well Documentation for 699-71-30C (D0130)

Well Summary Sheet for D0130

Borehole Log for D0130

Geophysical Log Data Report for D0130

Well Survey Data Report for D0130

Well Development and Testing Data Sheet D0130
Archive Photo Log for D0130
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5\V-63998 .
WELL SUMMARY SHEET "~ *

Page 1 of 1

Well ID:D0130

Well Name: 699-71-30C

Start Date: 08/06/2019

Project: Installation of 6+1 Wells 100-FR-3

Location: ~2.5 km S of F reactor

End Date: 08/07/2019

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description Diagram igiztgt Ggghic Lithologic Description (ft bgs)
WA Ecology Well Tag: BLD023 | 0 0- 33 ft bgs: Sandy Gravel (sG)
Surface Constriiction: 0220 O )

4'x4'x6" Concrete pad with brass

survey marker and protective

monument

Temporary Casing Depths:

8" Carbon Steel Thd. joints =

37.9 ftbgs

Permanent Well Materials:

4.5" OD TP-304 Sch 10s Riser:

1.90 ftags - 28.10 ft bgs

4.875" OD TP-304 20-slot (0.020")

Screen: 28.10 ft bgs - 33.11 ft bgs

4.5" OD TP-304 Sch 10s End Cap

33.11 ft bgs - 36.34 ft bgs

Well Consiruction Materials:

High Strength Concrete:

0.0-0.6 ft bgs

Type I/l Portland Cement:

0.6 ft bgs - 9.9 ft bgs

A 99O

S DTW= 294 ft bgs

éi833 34t bgs: Clay (M)

Total Depth = 43.4 ft bgs

Granular Bentonite:

9.9 ft bgs - 22.5 ft bgs

Bentonite Pellet Seal

22.5 ft bgs - 25.0 ft bgs

Colorado Silica Sand 12/204#

(Primary Filter Pack):

25.0 ft bgs - 38.0 ft bgs

Bentonite Pellet Backfill;

38.0 ft bgs - 43.1 ft bgs

Natural Fill;

43.1 ft bgs - 43.4 ft bgs

Acronyms:
DTW = depth to water

ags = above ground surface

bgs = below ground surface

Note:

This well is a replacement well for the

decommisioned C9876 well.

All 8" temporary casing has been

removed from the ground.

Reported By:
Ellen Whitney Staff Geologist é: Z 08/26/2019
Print Name Signature Date
Reviewed By: Q )
Jawifu& Riohae + Well  (ooedia glae_ )/%M Vs
Print Name =" (  Signature - Date
For Office Use Only
OR Doc Type: WMU Code(s):

F-1
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BOREHOLE LOG

Page | of A
Date: /7

Well ID: pgl3g

[Well Name: 294 ~ 7/-30C

Location: A X.fkm 9

of ¥-Rudvr

Project Lnshllafian _of 6H Welk n e [40-FR-3 QU

Reference Measure Point: Grroue Furfuce,

Comments:
Graphic MD@S—CM‘M : Depth of Casing, Drilling Method,
oot 1 sl | 22| semn st oS Gnton co oGt | e S e e
j 000 - }3' 5a—..oly éﬁwal (56) ‘5“(‘1'/5( UW aray | j0nic o, [ Lore
O ] l L BOf Cfuvwl dejs-vd, (?‘Wb[' AM’ qcﬂl. ‘{” L&.ﬁrM
) 0001 Ramdd o wh- ongoan (mestfy Mula&L' ;
ki Gertug, 5‘97 m/ '-lffF Sagd ¢ Eme 10 mediom,
] 05507 paad s " wt; ij“h aagolor, L0 0/ 40 R Aechive @ & bys
/ .5 |08 §Hong J’m o HCl_ day
¢ | 8t e AN ! ZOP’MJ‘TX%
] 20| 6 5".\ ﬂcfwhw § X Grwyl, -}‘H’—ﬂ-i."‘ '
AU ol el th  same 4/lf: Loast_wiplaght
. " Acchin @ 0’ bgs
L DO @ 1) percenteyes Chings + 607 6] 107 s0nd,
10 [ snnt gl ﬁgm] now _ widis Yo Lairst p fram_ (% R grub semple
| gy chogllers _addimg vwv‘kﬂ wea jo HICI v‘xn‘ ulf 5gul s aihled
o 007 (oo game _colon Lhodge: 5Y 573 Olive’
1 b5 (0| @ A0 peduntas, chage: 5"5'/@%,,, 357 sund | Anchive @ LS" g5
L __| 8AM R0 0¥ it San _LV“”V €me_to 124l
] Y 0e97 | al aﬂl’ non pf emLib dm"l%b
| Z;o?l' 00, Clawm wddmg _wator ! 1< Sanl wube addid ‘
yo1_gEsTedT 2 choge W7 gl 157 P B0 Ly
| % 50 Guad, sri’ Sonl 1 Very amp -
R b, Tolors 5 A/ [ Lok goeg. il e
| 0000& Yhe same.
S ?GQGZ ped1d __fis uHL (M) _
M Lo g;ﬁ;,}!;m 33 - A R T A/A dorfgmgish | Archin @ 25" bys
| 6/ E?dyoo; C‘Q/NH’/L[W. /Vlg,,ﬁmg; plashic ng HLl ren sl
:2 (7": Q”:"Q‘.‘ T / awi P,
| 2350
a0 A4 38610 Hal b 29.9'bss 4/419
10 sunt (4200 ?
- =0 pio:
—) Q:G»".fa
Gs.  OEG Rum (@ 72"y
L jan (ST Anhie @1V bas
Reported By:
Dan Churb0nn o Sttt Geobyal™ B%/14
Print Name Title Srgﬁature Date
%ﬂmd ¥ Qﬁrmuér‘ S Ceologist @JA%%L 052719
Print Name ) Title J k Signatu Date
For Office Use Only
OR Doc Type: WMU Code(s):
F3
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‘ Page A of 3
BOREHOLE LOG (Cont.)
Date:
Well 1D: o130 [ Well Name: (44~ T(-%0( [Tocation: - 2.5 km 5 a€ f- Reactor
L Comments:
; Sample Description: e
Depth Graphic ) I ___JL_QJJJ__ Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Maisture Content, ; &
(f) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HC!, Other Sargiiog Met[\:\c’iéISgr;;;;hrer e, Walsr
g | 85 T~ @37 byt, more 21IF phess cluy | femivploghy, | Acchan @ 35" by
i &4/ :‘;:_:""‘ watsve v'_r.fn} a® c.d.ﬁvﬁ‘ pmmﬁ m wlﬂf'
i NP [V 4/3 dark aﬁwu/l t\-l/l/‘t callohe (olor? 98¢ iy, £ con bure,
5 ~—F L0 {RAT] wihite, §"_cusing
qaf CY-.‘II\ \’:_—\-’.\ Aﬁnd“‘l‘ Q L‘d' 5"’
_| ¥y |
i .. ip=tiane Jechire @ 97" by;
D_ TD & H?.q.‘fﬁ
Reported By: ‘
o Yol Gealugt A %/619
Print Name Title Signature Date
F-4
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S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-71-30C (D0130)
Log Data Report
Borehole Information
Log Date \ 2019-08-07 | Filename | D0130_HG-NM_2019-08-07 | Site 100-FR-3
DTW! (ft) DTW Date DTW Drill Date e Depth Datum
Source Depth (ft) P
None 08/07/19 Bay West 08/06/19 43.4 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.26 2.58 AGS® 37.9

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 40 ft, approximately two ft below the
casing depth. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

SGRP-PRO-0P-53024, Rev. 0,

Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure

Change 2
SGLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1021235 1021236
Date 08/07/19 08/07/19
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 32.0
Finish Depth (ft) 40.0 38.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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HGLP-LDR-1106, Rev. 0
Page 2 of 11

Log Run 3 4 Repeat
Pre-Verification D0130FTB20190 | D0O130FTB20190
807AV00CAB1 | 807AVO00CAB1
Start File ADO000000 BD003200
Finish File AD004000 BD003800
S D0130FTB20190 | D0130FTB20190
Post-Verification 807BVOOCAAL | 807BVOOCAAL
Depth Return Error (in.) N/A 0.5
Comments None None
NMLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1021237 1021238
Date 08/07/19 08/07/19
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 26.0
Finish Depth (ft) 38.0 32.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification D0130FPB20190 | D0130FPB2019080
807AV00CAB1 7AV00CAB1
Start File ADO000000 BD002600
Finish File ADO003800 BD003200
Post-Verification D0130FPB20190 | D0130FPB2019080
807BVOOCAAL 7BVO0OCAAL
Depth Return Error (in.) N/A 0.0
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria. There was a

discrepancy between the geologist’s reported DTW of 29 ft and Bay West measurements that indicated no water
inside the casing. Moisture logging was terminated at 38 ft, approximately at the reported casing depth.

Analysis Notes

Analyst

P.D. Henwood

Date

09/26/19

Reference(s)

SGRP-PRO-0P-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.

No water correction was applied.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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-Focused Envil tal & Industrial Solutions

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

Just before logging, no water was inside the casing. It appears static water may be at approximately 29 ft which
depth was reported by the geologist August 6.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 3 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (32-38 ft)
Moisture Repeat Section (26-32 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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699-71-30C (D0130)
Manmade Radionuclides

Customer-Fornsed Envireamental & Industrial Soluions
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699-71-30C (D0130)

©)Bay West

Moisture

Customer-Fornsed Emarcnmental & Industrial Solutions
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699-71-30C (D0130)
Total Gamma & Hanford Gamma Unit

Customer-Forused Emironmental & Industrial Solutions

©Bay West
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699-71-30C (D0130)
Repeat Section of Natural Gamma Logs
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Moisture

699-71-30C (D0130)
Moisture Repeat Section
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WELL SURVEY DATA REPORT

Prcject: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of FR-3 Well D0130 —
(699-71-30C) located south of 100F Area. Units: Meters
Hanford Area Designation: 600a
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
L324 (COE) and Bleakley Azimuth (COE)
Well ID Veli Name Easting Northing Elevaticn
D0130 699-71-30C 580709.69 145238.78 Center of Casing
123.410 -|Top Inner 4"casing, N.Edge
123.740 -|Top Outer Casing,N.Edge Stamped "X"
123 . 03 6 «|Brass Survey Marker
Notes:

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Brass Survey Marker elevation was taken on top north edge of flat

brass cap in concrete.

Surveyor Statement:

I, Lawrence B. Munnell,

(Registration No. 16216), hereby certify
this report is based on a field survey
performed by me, or under my direct
supervision.

a Professional Land
Surveyor registered in the State of Washington

e I VIPP I VI DILL AT

<R S

PageR-8¥1
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WELL DEVELOPMENT AND TESTING DATA

Well ID: O 0130 Well Name:  £494-~7(~30( Date: g/[‘f//y

Location: ~.5km § of F~ Rescor

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
Protectlve (Outer) Casl
Start of Job End of Job T [ | reeave (Outen Gashg
A
STATIC WATER LEVEL: B ?. ™
) 1 g;? ecv:cr \—?mnem Casing
Date: &Y7/] 7 1%7 697 - | |
Date:
= 8 - 93" by,
DEPTH TO BOTTOM: g B

— A= 3,0

) 6/7/7‘{ 36,23'69} - B= { 90’
Date: ’ PC ’m‘l, = ]

o 690 —~ 36356, | C=_L1 |
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm)  |Drawdown (ft)
32.9 .75 %#ﬁ%-" 0.4 470 | 1284 |30 4.0 228
pe (i)
\
\ 2.2
—1
=L %/
% g/lﬁ'/,
‘T
\\ -

Total Pumped: 30% gal

Pump Model: E‘Mdﬁ; acleoigo 2400 | HP

Troll Serial Number and Pressure Range (PSI and depth): La~Sits Lol Treil 730 5/ W3 065 . runge; Fomdl 2311/ 94,6 P

Comments: 699: below g/’mﬂ"p sorfue
Tert name 00139 dovekp §~7-19

Prepared By:
UM Chadbntrzon : a\/)( 87a74q
Print Name 7 Signature Date
Reviewed By:
et Rihaet (2 24/
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WELL SUMMARY SHEET ~ "

Page 1 of 1

Well ID: C9875 Well Name: 699-73-30 Start Date: 07/17/2019
Project: Installation of 6+1 Wells 100-FR-3 | Location: ~2km S of F reactor End Date: 07/31/2019
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram i':?:‘:etgt Grfg;'j Lithologic Description (ft bgs)

WA Ecology Well Tag: BLD024

Surface Construction:

4'x 4'x 6" Concrete Pad with brass
survey marker and protective
monument

Temporary Casing Depths:
8" Carbon Steel Thd.joints=
38.7 ft bgs

Permanent Well Materials:
4.5" OD TP-304 Sch 10s Riser:
1.85 ft ags-23.14 ft bgs ;
4.875" OD TP-304 20 slot (0.020") |-
Screen:23.14 ft bgs - 28.14ftbgs |
4.5" OD TP-304 Sch 10s End Cap
28.14 ft bgs - 31.36 ft bas

Well Construction Materials:
Type I/ll Portland Cement
0.0 ft bgs- 8.0 ft bgs

0

XSRS

N

0-28 ft bgs: Sandy Gravel (sG)

AN\
e

w X

s

oS RCEER AL el Lar il ) T,

i DTW = 25.5 ft bgs

28 -40.5 ft bgs: Clay (M)

Granular Bentonite:
8.0 ft bgs - 14.5 ft bgs
Bentonite Pellet Seal:
14.5 ft bgs - 20.1 ft bgs
Colorado Silica 12/20# (Primary
Filter Pack)
0.1 ftbgs-31.7 ft bgs
entonite Pellet Seal
1.7 ft bgs - 40.5 ft bgs

[Note:
All 8" temparary casing has been
completely remaved from the

Acronyms:
DTW = depth to water

ags = above ground surface

bgs = below ground surface

G-1

ground,
‘Reported By:
Ellen Whitney Staff Geologist F e ﬁ—z 08/26/2019
Print Name Title e oS Date
Reviewed By: : ]
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BOREHOLE LOG

Page | of 2
Date: 03 /74 /209

WellID: (4¥F S [WellName: A9 - 4 %5- 20O Location: ¥ Z¥m S of F vesctsr
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BOREHOLE LOG (Cont)

Page 2 of 2

Date: o‘?'/‘-.r /2019,
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S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-73-30 (C9875)
Log Data Report
Borehole Information
Log Date \ 2019-07-22 | Filename | C9875 HG-NM_2019-07-22 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
29.15 07/22/19 Bay West 07/17/19 40.5 Ground Surface
Casing Information
. Diameter (in.) .
Stickup Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.26 1.75 AGS® 38.7

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 39 ft, approximately even with the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

Calibration Reference

HGLP-CC-177, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53024, Rev. 0,
Change 2

SGLS Log Run Information

Log Run 1 2 Repeat
HEIS Number 1021204 1021205
Date 07/22/19 07/22/19
Logging Engineer Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 0.0 27.0
Finish Depth (ft) 39.0 32.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive = Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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HGLP-LDR-1100, Rev. 0
Page 2 of 11

Log Run 1 2 Repeat
Pre-Verification C9876FTB20190 | C9876FTB20190
722AV00CAB1 | 722AV00CAB1
Start File ADO000000 BD002700
Finish File ADO003900 BD003200
S C9875FTB20190 | C9875FTB20190
Post-Verification 722BVOOCAAL | 722BVOOCAAL
Depth Return Error (in.) N/A 0.5 high
Pre verification Pre verification
Comments from prior from prior
borehole 2 hrs borehole 2 hrs
before before
NMLS Log Run Information
Log Run 3 4 Repeat
HEIS Number 1021206 1021207
Date 07/22/19 07/22/19
Logging Engineer Spatz/McClellan Spatz/McClellan
Start Depth (ft) 0.0 24.0
Finish Depth (ft) 29.25 28.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification C9875FPB20190 | C9875FPB2019072
722AV00CAB1 2AV00CAB1
Start File ADO000000 BD002400
Finish File AD002925 AD002800
Post-Verification C9875FPB20190 | C9875FPB2019072
722BVO0CAA1L 2BVO0OCAAlL
Depth Return Error (in.) N/A 0.5 high
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

09/11/19

Reference(s)

SGRP-PRO-0P-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.

A water correction was applied below 29.15 ft.

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

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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@Bﬂy West SGW-63998, REV. 0 Page 3 of 11

-Focused Envil tal & Industrial Solutions

as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The measured depth to water inside the casing of 29.15 ft was at the time of logging. It appears static water may
be at approximately 26 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 8 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs 27-32 ft)
Moisture Repeat Section (24-28 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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@BWWGSI 699-73-30 (C9875)

———— Manmade Radionuclides
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699-73-30 (C9875)
Natural Gamma Logs

©Bay West
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699-73-30 (C9875)

©)Bay West

Moisture

Customer-Fornsed Emarcnmental & Industrial Solutions
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699-73-30 (C9875)
Total Gamma & Moisture

©Bay West

Customer-Forused Envirenmental & Industrial Solutions

Moisture

Total Gamma
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699-73-30 (C9875)
Total Gamma & Hanford Gamma Unit

Hanford Gamma Unit

Total Gamma
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699-73-30 (C9875)
Repeat Section of Natural Gamma Logs
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Moisture

699-73-30 (C9875)
Moisture Repeat Section
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WELL SURVEY DATA REPORT

Project: Prepared By:
» Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/20/19 James D. Mehrer (CHPRC)

Date of Survey: Surveyor / Company:

10/03/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of FR-3 Well C9%875 —
(699-73-30) located South of 100F Area. Units: Meters
' Hanford Area Designation: 600A
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
L324 (COE) and Bleakley Azimuth (COE)
Well ID Weii Name Easting Northing Elevation
co875 . 699-73-30 580087.11 . 145873.73 Center of Casing
122 . 062 Top Inner 4"Casing, N.Edge
122.447 »|Top Outer Casing,N.Edge Stamped "X"
121 . 688 -|Brass Survey Marker
iMotes:

Brass Survey Marker elevation was taken on top south edge of flat brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.
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WELL DEVELOPMENT AND TESTING DATA
Well ID: ( 4479 Well Name:  [;49~73-14 Date: §/5/19
Location: ~dkm & oaf £ Reucler
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? OYes Q§ No
initial Conditions é
— Protective (Cuter) Casi
Start of Job End of Job T VRt e
A
STATIC WATER LEVEL: B N
; l N— Permanent Casing
Date: 7/31/19 | 35.6' bos WA |
Date: '
%rs/14 N/ A 256" bgs
- DEPTH TO BOTTOM: A= 3.0’
U319 | 315" by, w/A B=__ L. 4¢
Date: /5714 VA 2'3;!-?_.(9;;"/?47 C= .5 ]
Intake Depth |Specific Capacity| Troll Depth Turbftidy (NTU) Pump Pump Pumping Rate] Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (@pm)  |Drawdown (ft)
22.0 .20 2.6% ©.0 | a¢ | Al 143 54 2496
2%.0 2.6 7% Qe | 443 | npw 1330 g0 2.3/
S S
= S
\\
Total Pumped: 393 @ 3_4[ T
Pump Model: G‘rmd{,, A5160160 24O, 4 Hp
Troll Serial Number and Pressure Range (PSI and depth): §/4/: Y0304< . sangpe 70m/ LILH /996 » 5" ‘L‘.f,a}y
Comments: Took T ALY ffo
¥e7 Nane | £q6’75"~ dlﬁl/@fdpqu‘f'..'?, 7[» I ?
ys : belpy gvoond XU}’?Q‘C
Prepared By:
Chasb /519
Print Name "~ Shgnature Date
Reviewed By:
e (k)cc,ha@fr WM /419
Print Name P ” 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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C9875 Archive Photos
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Appendix H
Well Documentation for 699-77-34B (C9877)

Well Summary Sheet for C9877

Borehole Log for C9877

Geophysical Log Data Report for C9877

Well Survey Data Report for C9877

Well Development and Testing Data Sheet C9877
Archive Photo Log for C9877
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WELL SUMMARY SHEET Page 1 of 1
well ID: C9877 Well Name: 699-77-34B Start Date: 7/22/2019
Project: Installation of 6+1 Wells in the 100-FR-3 OU | Location: Tkm SW of F Reactor End Date: 8/5/2019
CONSTRUCTION DATA ‘GEOLOGIC/HYDROLOGIC DATA
Description Diagram iE?:Zt:t G'Eg;c Lithologic Description (ft bgs)

WA Ecology Well Tag: BLD022

T06 ft:5and (5)

Surface Construction:

4'x4'x6" Concrete pad with brass survey

marker and protective monument

F1624 Sandy Gravel (sG)

Temporary Casing Depth:

8" Carbon Steel Thd. joints = 38.5 ft bgs

| DTW=1387(bgs (8/12/2019)

Permanent Well Materials:

4.5" OD TP-304 Sch 10s Riser:

1.85 ft ags - 14.20 ft bgs

4.875" OD TP-304 20-slot (0.020") screen:

14.20 - 24.21 ft bgs 24-40 ft: Clay (M)

4.5" OD TP-304 Sch 10s Cap:

24.21 - 24.53 ft bgs

Well Construction Materials:

High Strength Concrete:

0.0-0.4 ft bgs

Type I/ll Portland Cement: Total Depth = 40.0 ft bgs

0.4 -9.2 ft bgs

Bentonite Pellet Seal:

9.3-11.8ftbgs

Colorado Silica Sand 12/20# (Primary Filter Pack):

11.8-25.9 ft bgs

Bentonite Pellet Backfill: 20 i
25.9-39.7 ft bgs
Natural Fill: o
39.7-40.0 ft bgs 7
Note: S
All 8" temporary casing has been N Acronyms:
completely removed from the ground. N DTW = depth to water
i ags = above ground surface
bgs = below ground surface
Reported By:
Dan Charbonneaux Staff Geologist N A 8/26/2019
Print Name Title =~ ASignatire Date
Reviewed By:
Jennife Rim etk Well Cooedinatse WM yildvi
Print Name Title &~ 7 Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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BOREHOLE LOG

Page | of 2

Well ID: (297 F

[WellName: 99- 13- 2u @

Location: | ¢ S\

Date’ g3 /22 /2019
oL F  veepio~

Project: lneraliadies o0 € ¥ 1 \walie in 100-ER2.-%

G v

Reference Measure Point: oo ud “cu Faca

Graphic

Depth (ft) Log

Sample

Sample Description:

Sediment Classification, Grain Size Distribution, Color, Maisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other
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BOREHOLE LOG (Cont.)

Page 2 of 2
Date: 0 /24 /2019

wellID: Q44733 | well Name: 599 - 23 - 246 |Location: { vxm 5w .2 FE vreccyor
Depth Graphic Sample Description: Dapth of C%Sn:ﬁ: Method
f | Samele | T Sediment Classification, Grain Size Distribution, Color, Moislure Content, [ BePIh @ =319, Brilng Helnod,
9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other MR eLgvéI g’:;f;fr 1ze, wrater
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Print Name ) J v Titte (~__Skgrature Date
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HGLP-LDR-1101, Rev. 0

S SGW-63998, REV. 0 Page 1 of 11
OBay West
699-77-34B (C9877)
Log Data Report
Borehole Information
Log Date \ 2019-07-23 | Filename | C9877_HG-NM_2019-07-23 | Site 100-FR-3
1 DTW . Total
DTW- (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
None 07/22/19 Bay West 07/22/19 40.0 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded steel Sonic TC? 8.1 7.58 0.26 2.0 AGS® 38.5

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing using a dial
gauge and circumference tape. The maximum logging depth achieved was 39 ft, approximately 0.5 ft below the
casing. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma FTB

Type

60% Coaxial HPGe (SGLS)*

Effective Calibration Date

12/12/2018

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

SGRP-PRO-0OP-53023, Rev. 0,
Change 2

Logging System

Gamma 5PB

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/12/2018

Serial No.

H34055445

SGRP-PRO-0P-53024, Rev. 0,

Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure

Change 2

SGLS Log Run Information

Log Run 1 2 Repeat

HEIS Number 1021208 1021209

Date 07/23/19 07/23/19

Logging Engineer Spatz/McClellan | Spatz/McClellan

Start Depth (ft) 0.0 22.0

Finish Depth (ft) 39.0 27.0

Count Time (sec) 100 100

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 1.0 1.0

Log Speed (ft/min) NA NA

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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HGLP-LDR-1101, Rev. 0
Page 2 of 11

Log Run 1 2 Repeat
Pre-Verification C9877FTB20190 | C9877FTB20190
723AVO00CAB1 | 723AV00CAB1
Start File ADO000000 BD002200
Finish File ADO003900 BD002700
S C9877FTB20190 | C9877FTB20190
Post-Verification 723BVOOCAAL | 723BVOOCAAL
Depth Return Error (in.) N/A 1.0 high
Comments None None
NMLS Log Run Information
Log Run 3 4 Repeat
HEIS Number 1021210 1021211
Date 07/23/19 07/23/19
Logging Engineer Spatz/McClellan Spatz/McClellan
Start Depth (ft) 0.0 22.0
Finish Depth (ft) 39.0 27.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA
Pre-Verification C9877FPB20190 | C9877FPB2019072
723AV00CAB1 3AV00CAB1
Start File ADO000000 BD002200
Finish File ADO003900 BD002700
Post-Verification C9877FPB20190 | C9877FPB2019072
723BVOOCAAL 3BVOOCAAlL
Depth Return Error (in.) N/A 0.75 high
Comments None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

09/12/19

Reference(s)

SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.26-in. thick casing was applied to the SGLS log data; no additional correction was

made for the thick casing joints.

No water correction was applied as water inside the casing was below the maximum logging depth.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as FTB20181212 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.

baywest.com
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-Focused Envil tal & Industrial Solutions

Casing diameter and thickness corrections for 0.26-in. thick, 8.1-in. OD casing 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 counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using an EXCEL template
identified as FPB_Cascade_Sonic_MCNP_assay. This template also provides corrections for the thick casing
joints typical of sonic drill casings.

HGUE is an empirical unit of gamma activity proposed 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

No manmade radionuclides were detected in this borehole.

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. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The measurement for depth to water at the time of logging indicated no water inside the casing. It appears static
water may be at approximately 24 ft. VVolume percent moisture cannot be properly determined below 24 ft.

Thickened casing joints occur at 5 and 10 ft intervals beginning at approximately 4 ft in depth. No corrections
have been made for the joints for the SGLS although corrections for moisture have been made.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-60 ft)

Natural Gamma Logs (0-60 ft)

Combination Plot (0-60 ft)

Moisture (0-60 ft)

Total Gamma & Moisture (0-60 ft)

Total Gamma & Hanford Gamma Unit (0-60 ft)
Repeat Section of Natural Gamma Logs (22-27 ft)
Moisture Repeat Section (22-27 ft)

6 Hanford Gamma Unit

Bay West LLC » Five Empire Drive » Saint Paul, MN « 55103-1856

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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Depth (feet)

Zero Reference - ground surface

HGLP-LDR-1101, Rev. 0
SGW-63998, REV. 0 Page 4 of 11

699-77-34B (C9877)
Manmade Radionuclides
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699-77-34B (C9877)

©)Bay West

Moisture

Customer-Fornsed Emarcnmental & Industrial Solutions
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699-77-34B (C9877)
Total Gamma & Moisture
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699-77-34B (C9877)
Total Gamma & Hanford Gamma Unit

©Bay West

Customer-Forused Emironmental & Industrial Solutions
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699-77-34B (C9877)
Repeat Section of Natural Gamma Logs
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Moisture

699-77-34B (C9877)
Moisture Repeat Section
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
, 08/20/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/03/19 Lawrence B. Munnell / CHPRC
| Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of FR-3 Well C9877 —
(699-77-34B) located southwest of 100F Area. Units: Meters
Hanford Area Designation: 6002
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
L324 (COE) and HSWB-023 (COE)
Weli iD Vell Name Easting Northing Elevation
c9877 699-77-34B 579538.04 146970.73 Center of Casing
119 . 655 «|Top Inner 4"Casing, N.Edge
119 . 957 “|[Top Outer Casing,N.Edge Stamped "X
119.265 «|Brass survey Marker
iNotes:

Brass Survey Marker elevation was taken on top south edge of flat brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Siatement:

I, Lawrence B. Munnell, a Professional Land

Surveyor registered in the State of Washington

(Registration No. 16216), hereby certify
this report is based on a field survey
performed by me, or under my direct
supervision.
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WELL DEVELOPMENT AND TESTING DATA

wellip: ( 015577 Well Name: 649~ 77~ 34§ Date: g//‘t/[q
Location: [ ko, $W/ et £ Redor

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

Has the well been surveyed? OvYes (ONo Does the well have a cement pad? ®yves ONo
Initial Conditions é
Protective {Quter) Casl
Start of Job End of Job T ] | Treteeive (Outen Gasing
A
STATIC WATER LEVEL: B @m nd Leve] or \\
l Pad Suriace ~— Permanent Casing
Date: g////q 140" b5 VA | |
Date: ‘
" 413/ 7 13,4" by
= DEPTH TO BOTTOM: P Q, (ds-l
PTG/ | 395" by /A B=_ %5’
Date: ‘6./“/” /'//A aq.’t byf C= l.09 L
Intake Depth [Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpmi/ft) o [ftbwt) Initial Final Start Stop (gpm)  |Drawdown (ft)
U8 1,79 23 7aq| (7.8 | €33 | (457 |16ad 6.0 |33
Al .93 x132.33| 3.73 .10 |Og04 0430 | 9 |R.¥3
~_ xzen
Vo 4 .| ¢
6\7(' e T
&/1‘!/1? — ] -

Total Pumped: 4 12.2 aql

Pump Model: vand"éif A6l ea1 B0 240y [Hp
Troll Serial Number and Pressure Range (PS! and depth): $/#/: 443065 runge s 70m /9~ 3/ 64 /ﬂm' -5 Lewltnligg

Comments: bys = {(elow gmﬂd surfuce

Teit names: La877- devehp ~-Q80 | Ut CA877- dhevelopment-— 080574

Prepared By:

'9“21 C/Im'bamewwc ﬂ/% g/ [‘?//?

Print Name Signature Date

Reviewed By: W

J«m}é& Richae + W /)5

Print Name P ” 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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C9877 Archive Photos
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