SGW-64056
Revision 0

Borehole Summary Report for the Installation of
Two Dual Purpose Wells in the 200-BP-5 Operable
Unit, FY2019

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Contractor for the U.S. Department of Energy
under Contract DE-AC06-08RL14788

CH2MHILL

Plateau Remediation Company

P.O. Box 1600
Richland, Washington 99352

Approved for Public Release;
Further Dissemination Unlimited



SGW-64056
Revision 0

Borehole Summary Report for the Installation of Two Dual
Purpose Wells in the 200-BP-5 Operable Unit, FY2019

S. Sexton B. Thurnau
GRAM Northwest, LLC GRAM Northwest, LLC

Date Published
December 2019

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Contractor for the U.S. Department of Energy
under Contract DE-AC06-08RL14788

CH2MHILL

Plateau Remediation Company

P.O. Box 1600
Richland, Washington 99352

APPROVED

LBy Sarah Harrison at 2:04 pm, Dec 23, 2019

Release Approval Date



SGW-64056
Revision 0

TRADEMARK DISCLAIMER

Reference herein to any specific commercial product, process, or service by
tradename, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best available copy.

Printed in the United States of America



SGW-64056, REV. 0

Contents
INEFOQUCTION ...ttt b b ene e 1
1.1 Dirilling, Sampling, and Well Construction ACHIVITIES .........cccevveveeviee v 1
1.2 General INFOrMAtioN ........ccooiiiii e 1
1.2.1  Drilling, Sampling, and Borehole Logging .........ccoeiveiiieiieeiie e sce e 3
1.2.2  Health and Safety SCreENING .......cciveiieeiie it e e sree 4
1.2.3  Well Construction and Development ..........cccovii i 5
1.3 Well-SpecCific INFOrMALiON.........ccceiiiii et 6
1.3.1  Well 299-E28-34 (COT52) ....cciiieeieeite ettt sttt sttt neenne s 6
1.3.2  Well 299-E27-137B (CO753) ...ccueeiiitiiieieitieie sttt st nee s 9
LCT=To] (o]0 (ol @] 0 1=] V- U o] o LS 11
2.1 Geology of the 200-BP-5 Operable Unit...........ccccooiiiiiiiiiiiicie e 11
2.2 BOren0le GEOIOGY.......cuiiiiiiiiiiteiee e 12
2.2.1  Well 299-E28-34 (COT752) ......rveereereeeereeeeseeeesseeseseeeeseseessssssessesessessssses s 12
2.2.2  Well 299-E27-137B (CI753) ..vveerveeeeereeeeseeeeseeeseseeeesesesssssessessesessessssses s 14
WASTE MANAGEIMENT.........eiiiiiiiiie ettt r et enre e nr et ann e e e e nne e 18
T8 A I T | I W4 TSSOSO 18
K U (0 1= -] SRR OTPRRPPRRIN 18
LT N T B UL oV S SS 18
WVEIT ACCEPTANCE ...ttt bbbttt b bt 19
RETEIEINCES ...ttt bbb bbb ne s 19
Appendices
Well Documentation for 299-E28-34 (CO752) ......cccoiiiiiieiiieene e A-i
Well Documentation for 299-E27-137B (C9753) ....cccceiiieiiee e B-i



SGW-64056, REV. 0

Figures
Figure 1. Hanford Site Map Showing the 200-BP-5 OU .........cccciiiiiiiiiiiiiecee s 2
Figure 2. Locations of the Two New Wells in the 200-BP-5 QU ..........cccooveiiiiiicicce e 4
Tables
Table 1. Well Identification and Drilling Date SUMMAIY .........cccccovivieiiiiiie e 3
Table 2. Well Development Data SUMIMAIY .........cccouiiireeieieeeeeseesee e eee e sie e see e eeste e e seeseeeeeneesees 7
Table 3. Sample Summary for Well 299-E28-34 (CO752) ......ccooiiiiiiiieieinisie e 8
Table 4. Construction Summary for Well 299-E28-34 (C9752).....cccceeiiveiieeiie e ee e se e see e 9
Table 5. Sample Summary for Well 299-E27-137B (C9753)......coviieiiiieie e 10
Table 6. Construction Summary for Well 299-E27-137B (C9753) ....ccciiveiieiiiieieceiiese e 11
Table 7. CiVil SUIVEY SUMMAIY ........oiiieiicie ittt e e e ste e ae e sre e sreesreesneesneeanteeneeeneeenreens 19



bgs
Carpenter
CCcu
CCUj,
CCuy,
CERCLA
CHPRC
DOW
Ecology
HCI

Hf1

Hf2

Hf3

LEL
NADS83
NAVDS88
NMLS
NTU

oD

ou

SAP
SGLS
TD

VOC

SGW-64056, REV. 0

Terms

below ground surface

Carpenter Drilling Company

Cold Creek unit

Cold Creek gravel unit

Cold Creek silt unit

Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CH2M HILL Plateau Remediation Company
description of work

Washington State Department of Ecology
hydrochloric acid

gravel-dominated Hanford formation
sand-dominated Hanford formation

slack water and interflood-deposited Hanford formation
lower explosive limit

North American Datum of 1983

North American Vertical Datum of 1988
neutron moisture logging system
nephelometric turbidity unit

outer diameter

operable unit

sampling and analysis plan

spectral gamma logging system

total depth

volatile organic compound



SGW-64056, REV. 0

This page intentionally left blank.

Vi



SGW-64056, REV. 0

1 Introduction

This borehole summary report provides an overview of the well drilling and construction activities
performed during installation of two dual-purpose wells in the 200-BP-5 Groundwater Operable Unit
(OU) along the River Corridor of the Hanford Site (Figure 1). SGW-62828, Description of Work for the
Installation of Two Dual Purpose Wells and Two Monitoring Wells in the 200-BP-5 Groundwater
Operable Unit, FY 2019 (hereinafter referred to as the description of work [DOW])), is the controlling
document for installation of the two new wells.

The two wells were drilled, constructed, and developed between February 26 and September 13, 2019,
by Carpenter Drilling Company (Carpenter) for CH2M HILL Plateau Remediation Company (CHPRC).
Well site geology, well drilling documentation, and construction documentation services were provided
by GRAM Northwest, LLC. Geophysical logging services were provided by Bay West, LLC.

The new wells were installed to provide improved delineation of the target contaminant plumes in
groundwater in addition to monitoring removal action performance. Installation of the new wells supports
Ecology et al., 1989, Hanford Federal Facility Agreement and Consent Order. The wells were installed
in compliance with the Resource Conservation and Recovery Act of 1976 and the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).

Table 1 lists the well names, well identification numbers, Washington State Department of Ecology
(Ecology) unique well tag numbers, and installation dates for the two new wells. Well summary sheets,
borehole logs, geophysical log data reports, final civil survey reports, photo logs, and well development
and testing data sheets are presented in Appendix A for well 299-E28-34 (C9752) and in Appendix B for
well 299-E27-137B (C9753). Figure 2 shows the well locations.

1.1 Drilling, Sampling, and Well Construction Activities

This section summarizes the field activities associated with installation of dual-use wells 299-E28-34
(C9752) and 299-E27-137B (C9753).

1.2  General Information

The two new wells were constructed in accordance with the substantive requirements of WAC 173-160,
“Minimum Standards for Construction and Maintenance of Wells,” and the construction specifications
identified in the DOW (SGW-62828). All well drilling and construction activities were documented in
daily field activity reports, and borehole geology was logged. The sampling activities are outlined in
DOE/RL-2017-69, Sampling and Analysis Plan for Drilling Removal Action Wells in the 200-BP-5
Operable Unit, (hereinafter referred to as the sampling and analysis plan [SAP]), which also includes the
review comment record for the SAP.
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Table 1. Well Identification and Drilling Date Summary

Well Installation Date
Well ID Well Ecology Well
Number Name Start Finish Tag Number
C9752 299-E28-34 2/26/2019 7/18/2019 BLDO034
C9753 299-E27-137B 5/28/2019 9/13/2019 BLD032
Ecology = Washington State Department of Ecology
1D = identification

1.2.1 Drilling, Sampling, and Borehole Logging

The drilling, sampling, and borehole logging activities for installing the two new dual-purpose wells are
summarized in the following sections.

1.2.1.1 Drilling

Boreholes C9752 and C9753 were drilled using a Wellmaster® 1500 cable tool rig operated by Carpenter.
Borehole C9752 was drilled using a 16 in. outer-diameter (OD) carbon steel casing to a depth of 45.2 m
(148.25 ft) below ground surface (bgs) and a 12 in. OD carbon steel casing to total depth (TD) at 87.0 m
(285.53 ft) bgs. Borehole C9753 was drilled with a 16 in. OD carbon steel casing to a depth of 39.3 m
(129.07 ft) bgs and a 12 in. OD carbon steel casing to a TD of 99.1 m (325.14 ft) bgs. The 16 in. casing
was advanced using a 16 in. OD, 15 in. inner-diameter shoe. The 12 in. casing was advanced using
a12.75in. OD, 12 in. inner-diameter shoe.

1.2.1.2 Sampling

Sampling was conducted in accordance with the DOW (SGW-62828) and the SAP (DOE/RL-2017-69).
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 labeled pint-size glass
mason jars and in labeled plastic chip tray compartments for storage. Additional grab samples were
collected every 1.5 m (5 ft) throughout the screened interval for particle size distribution analysis (sieve
analysis). Sieve analyses of the collected samples were performed to determine the filter pack and well
screen slot size for well construction.

The collection of split-spoon or grab samples varied by borehole:

e Borehole C9752: three split-spoon samples at depths estimated based on geology at nearby wells
e Borehole C9753: two split-spoon samples at depths estimated based on geology at nearby wells

During drilling, groundwater samples were collected at both of the new wells. Depth-discrete
groundwater samples were collected within the unconfined aquifer for laboratory analysis to determine
the vertical profile of groundwater contamination and for subsequent plume characterization.

A post-development groundwater sample was also collected during final development of each well for
laboratory analysis to confirm field test results and quantify other potential contaminants. All samples for
chemical analysis were collected by CHPRC nuclear chemical operators. Section 2.2 provides additional
well-specific sampling information.

1 Wellmaster is a tradename of Wellmaster Pipe & Supply Inc., Tillsonburg, Ontario, Canada.
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Figure 2. Locations of the Two New Wells in the 200-BP-5 OU

1.2.1.3 Geophysical Logging

The two new 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 the
soil moisture in the vadose zone. Each borehole was drilled using multiple sizes of temporary casing
(described in Section 1.1). Each borehole was logged prior to downsizing the casing, as well as after
drilling to TD.

1.2.2 Health and Safety Screening

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

1.2.2.1 Radiological Field Screening

A radiological control technician provided full-time support prior to drilling reaching 4.6 m (15 ft) bgs
and then performed radiological surveys twice daily (once in the morning and once in the afternoon)
during drilling, construction, and development activities. The radiological control technician conducted
the surveys using standard radiological field screening instruments to detect any contaminants with alpha,
beta, or gamma radiation on drill cuttings, geologic samples, temporary casings, and any other equipment
that was used downhole. Radiological contamination was not detected above background levels during
drilling activities at either borehole.

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 activities. The industrial hygiene technician used a photoionization
detector and a multi-gas meter to confirm acceptable atmospheric conditions during drilling. Conditions
monitored using the photoionization detector included total VOCs. Conditions monitored using the
multi-gas meter included carbon monoxide, hydrogen sulfide, LELs, ammonia, and oxygen. The LEL
wellhead monitoring was required prior to welding activities. Areas monitored for VOCs included the
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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 recorded were below action levels.

1.2.3  Well Construction and Development

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

1.2.3.1 Screen and Casing Materials

Each well was constructed with permanent casing consisting of 8.63 in. OD, 8.38 in. inner-diameter
stainless steel. Schedule 10S Type 304/304L stainless-steel blank casing, continuous wire-wrap well
screen, and sumps with end caps. Screens used at both wells were continuous vee-wire wrap with

a 50-slot (0.050 in.) aperture, and each well used a 1 m (3 ft) sump (i.e., 1 m [3 ft] of blank with a welded
end cap) located below the screened interval. Well 299-E28-34 (C9752) was constructed using one

7.62 m (25.00 ft) section of screen (as described above). Well 299-E27-137B (C9753) was constructed
using two 7.62 m (25.00 ft) sections of screen (as described above), separated by a 3 m (10.00 ft)
stainless-steel blank. Section 2.2 provides further details on the construction materials used for each well.

1.2.3.2 Well Completion

A straightness test was conducted in each well with a tool that was 6.1 m (20 ft) in length with
a 10 in. OD for both wells. The test was conducted prior to setting the permanent well in accordance
with the substantive requirements of WAC 173-160.

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 two wells were constructed with

a filter pack consisting of 8-16 mesh Colorado silica sand. The filter pack was settled using a dual-flange
surging method. The top of the filter packs for wells 299-E28-34 (C9752) and 299-E27-137B (C9753)
were set at 77.83 m (255.34 ft) bgs and 94.21 m (309.10 ft) bgs, respectively.

The annular seals for the two wells used 3/8 in. coated bentonite pellets immediately above the silica filter
pack of the uppermost screened interval as an ~1 m (3 ft) seal, followed by granular #8 (8-20 mesh)
bentonite crumbles. The top of the annular seals for wells 299-E28-34 (C9752) and 299-E27-137B
(C9753) were set at 76.96 m (252.50 ft) bgs and 92.75 m (304.30 ft) bgs, respectively. The granular
bentonite was placed from the top of the bentonite pellet seal to ~3 m (10 ft) bgs. Type I/11 Portland neat
cement was used for the surface seal and was placed from the top of the granular bentonite to the ground
surface. Any remaining unfilled annular space was filled with high-strength concrete during well

pad construction.

The surface completion consists of the permanent casing surrounded by a stainless-steel protective
monument with a unique Ecology well tag number riveted to the monument. Each surface completion
hasa 1.2 mby 1.2 m by 15.2 cm (4 ft by 4 ft by 6 in.) concrete pad constructed around the wellhead
protective monument. The wells are located within the center of the concrete pad with a brass surveyor’s
marker (stamped with the well name, identification number, and date of final construction) imbedded

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 (1.8 m [6 ft] long and

7.6 cm [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 Z535.1-2017, American National Standard for Safety Colors, for increased visibility of physical
hazards. Section 2.2 provides further details on well construction.
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1.2.3.3 Final Well Development

Final well development for the two wells was conducted during construction activities, after the

filter pack was added and settled and before the bentonite pellet seal was placed. Well 299-E28-34
(C9752) was developed in one interval within the 8 in. diameter stainless-steel casing near the bottom of
the screened section, while well 299-E27-137B (C9753) was developed near the bottom of both screened
sections using two intervals ~6.4 m (21.1 ft) apart. The groundwater was pumped while water quality
parameters (turbidity, conductivity, dissolved oxygen, pH, and temperature) were monitored. Each
development interval was completed when the turbidity read <5 nephelometric turbidity units (NTUs) and
the remaining water quality parameters stabilized. A LevelTROLL® 700 datalogger was used to record
the drawdown and recovery data during development activities. Table 2 provides the final water quality
data for each well interval. Well development and testing data sheets are provided in Appendix A for
well 299-E28-34 (C9752) and in Appendix B for well 299-E27-137B (C9753).

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 new well.

1.3.1 Well 299-E28-34 (C9752)

Well 299-E28-34 (C9752) was installed between February 27 and July 18, 2019. The borehole was
drilled to a TD of 87.90 m (288.40 ft) bgs. Drilling began on February 27 using the cable tool drill rig.
The first string of casing used during drilling was 16 in. OD carbon steel casing with threaded joints
that was advanced to a depth of 45.19 m (148.25 ft) bgs. The second temporary string of casing used
was 12.75 in. OD carbon steel with threaded joints and was advanced to a final depth of 87.03 m
(285.53 ft) bgs. The borehole was advanced to a final depth of 87.90 m (288.40 ft) bgs on May 21.

A final pre-development static water level was tagged at 80.08 m (262.72 ft) on May 20.

Sampling at well 299-E28-34 (C9752) included collecting soil samples for geologic archival purposes,
composited soil sieve samples for sieve analysis, three split-spoon samples, and one grab sample, as well
as two groundwater samples during drilling 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 and
at lithology changes throughout the borehole. Samples for sieve analysis were collected as 3.0 m (10 ft)
composites of each 1.5 m (5 ft) soil grab sample from the top of the water table to the top of the basalt.
In addition, three split-spoon samples were collected for Pacific Northwest National Laboratory in

the saturated zone: approximately one in the upper, one in the middle, and one in the lower saturated
zone at ~81.0 m, 83.7 m, and 86.7 m (265.9 ft, 274.7 ft, and 284.3 ft) bgs, respectively. One waste
characterization grab sample was collected at ~81.0 m (265.9 ft) bgs in the saturated zone. Two
groundwater characterization samples were collected at ~83.78 and 86.45 m (274.86 and 283.64 ft) bgs
during drilling to delineate the vertical extent of contamination. A single groundwater sample was also
collected during well development at 78.05 m (256.06 ft) bgs. Table 3 provides summary information for
the samples collected for chemical analysis.

LevelTROLL® is a registered trademark of In-Situ, Inc., Fort Collins, Colorado.
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Table 3. Sample Summary for Well 299-E28-34 (C9752)

Sample Sample Sample Depth Sample Sample HEIS
Date Interval (ft bgs) Medium Method Number
5/1/2019 1-001 265.90 — 268.40 Soil Split spoon | B3NNG65
5/1/2019 Waste 1 265.90 — 268.40 Soil Grab B3NNR9
5/8/2019 1-002 274.70 - 276.20 Soil Split spoon | B3NNG66
5/9/2019 1-003 284.30 — 286.80 Soil Split spoon | B3NN67
5/7/2019 1-004 274.86 Water Pumped B3NNGS (filtered), B3NNG69
5/14/2019 1-005 283.64 Water Pumped B3NN70, BBNN71, B3NN72
7/2/2019 Post-development 256.06 Water Pumped B3NN76
bgs = below ground surface
HEIS = Hanford Environmental Information System

Geophysical logging was performed through the 16 in. OD casing using NMLS from the surface to

45.11 m (148.01 ft) bgs and using SGLS from the surface to 44.81 m (147.01 ft) bgs on April 3.
Geophysical logging was performed through the 12.75 in. OD casing using NMLS from 44.8 to 80.09 m
(147.0 to 262.75 ft) bgs on April 28 and 29 and using SGLS from 44.5 to 87.48 m (146.0 to 287.01 ft) bgs
on April 28. Manmade radionuclides were not detected in the borehole. Appendix A provides the
geophysical logging report for well 299-E28-34 (C9752) (HGLP-LDR-1087).

Well completion activities began on June 18 with a straightness test. Carpenter performed a straightness
test with a 6.1 m (20 ft) long, 10 in. OD tester, which passed through the 12 in. inner-diameter temporary
casing without binding. Well installation continued on June 18 using 8 in. inner-diameter and

8-5/8 in. OD, Schedule 10S Type 304/304L stainless-steel blank casing, screen, and sump. A total of
7.62 m (24.99 ft) of continuous vee-wire wrap, stainless-steel screen with a 50-slot (0.050 in.) aperture
was used. Stainless-steel centralizers were placed at the bottom and top of the screen interval and at every
12.2 m (40 ft) thereafter. Table 4 provides information on the well construction materials and associated
depths for well 299-E28-34 (C9752), and Appendix A provides the well summary sheet.

Development at well 299-E28-34 (C9752) was performed during construction, prior to adding the final
bentonite pellet seal. Development operations were conducted on July 2. One development interval was
conducted to complete development using a 10-horsepower submersible pump. The average purge rate
for the interval was ~284 L/min (75 gal/min). Before development is complete, the turbidity must
decrease to <5 NTUs and the other key parameters (specific conductance, pH, and temperature) must
stabilize. A total of ~25,200 L (6,300 gal) of water was purged to meet these development requirements.
Table 2 presents the results for the development interval for this well, and Appendix A provides the well
development and testing data sheet.
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Table 4. Construction Summary for Well 299-E28-34 (C9752)

8 in. Diameter Stainless-Steel
) Permanent Casing 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
288.40 262.72 Stainless-steel +3.00 — 2.00 N/A Portland 0.0 -9.08 Type
(5/20/2019) | monument cement 11
Stainless-steel | ) g6 _ 959 99 Na | Benonite g 08 25250 | 8-20
blank casing crumbles
Stainless-steel 250.99 — 284.98 0.050 Bentonite 252.50 - N/A
screen pellets 255.34
Filter pack 255.34 - 8-16
: sand 288.20
SJ?:;'GSS'Stee' 284.98-287.98 | NIA e8.20
Natural fill 288.40 N/A
bgs = below ground surface

N/A = notapplicable

1.3.2  Well 299-E27-137B (C9753)

Well 299-E27-137B (C9753) was installed between May 28 and September 13, 2019. The borehole was
drilled to a TD of 99.44 m (326.25 ft) bgs. Drilling began on May 28 using the cable tool drill rig.

The first string of casing used during drilling was 16 in. OD carbon steel casing with threaded joints
that was advanced to a depth of 39.30 m (130.39 ft) bgs. The second temporary string of casing

was 12.75 in. OD carbon steel with threaded joints and was advanced to a final depth of 99.10 m
(325.14 ft) bgs. The borehole was advanced to a final depth of 99.44 m (326.25 ft) bgs with an 8 in. OD
core barrel on August 27. A final predevelopment static water level was tagged at 86.28 m (283.00 ft)
on August 20.

Sampling at well 299-E27-137B (C9753) included collecting soil samples for geologic archival purposes,
composited soil sieve samples for sieve analysis, two split-spoon samples, and two grab samples, as well
as four groundwater samples during drilling 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 and
at lithology changes throughout the borehole. Samples for sieve analysis were collected as 3.0 m (10 ft)
composites of each 1.5 m (5 ft) soil grab sample from the top of the water table to the top of the basalt.

In addition, two split-spoon samples were collected in the vadose zone for Pacific Northwest National
Laboratory: one approximately in the upper vadose zone, and one in the lower vadose zone at ~54.8 and
82.4 m (179.7 and 270.3 ft) bgs. Two waste characterization grab samples were collected: one in the
vadose zone at ~27.2 m (89.3 ft) bgs, and one in the saturated zone at ~93.3 m (306.0 ft) bgs. Four
groundwater samples were collected at ~89.19 m, 92.05 m, 95.05 m, and 98.15 m (292.63 ft, 302.00 ft,
311.86 ft, and 322.0 ft) bgs during drilling for vertical delineation of contamination. A single groundwater
sample was also collected during well development at 90.78 m (297.8 ft) bgs. Table 5 provides summary
information for the samples collected for chemical analysis.
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Table 5. Sample Summary for Well 299-E27-137B (C9753)

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

6/6/2019 Waste 1 89.30-91.30 Soil Grab B3NNTO

6/24/2019 1-001 179.70 — 182.20 Soil Split spoon | B3NN78

7/9/2019 1-002 270.30 - 272.80 Soil Split spoon | B3NN79

7/12/2019 1-003 292.63 Water Pumped B3NN80, B3NN8L1 (field)
B3NN82, B3NN83 (field),

7/16/2019 1-004 302.00 Water Pumped B3NN84 (DUP)

7/16/2019 Waste 2 306.00 — 307.50 Soil Grab B3NNT1

7/18/2019 1-005 311.86 Water Pumped B3NN86, B3NN87 (field)

7/23/2019 1-006 322.00 Water Pumped B3NN88, B3NN89 (field)

9/6/2019 Post-development 297.80 Water Pumped ?ff’e’}l dl\)|92, B3RWO6, BINNS3

bgs = below ground surface

HEIS Hanford Environmental Information System

Geophysical logging was performed through the 16 in. OD casing using NMLS from the surface to
39.47 m (129.51 ft) bgs on June 13 and using SGLS from the surface to 39.3 m (129.0 ft) bgs on

June 12 and June 13. Geophysical logging was performed through the 12.75 in. OD casing using
NMLS from 39.0 to 287.75 m (128.0 to 287.75 ft) bgs on July 26 and using SGLS from 39.0t0 99.1 m
(128.0 to 325.0 ft) bgs on July 25 and July 26. Manmade radionuclides were not detected in the
borehole. Appendix B provides the geophysical logging report for well 299-E27-137B (C9753)
(HGLP-LDR-1096).

Well completion activities began on July 24 with a straightness test. Carpenter performed a straightness
test with a 6.1 m (20 ft) long, 11-1/2 in. OD tester, which passed through the 12 in. inner-diameter
temporary casing without binding. Well installation began on August 15 using 8 in. inner-diameter and
8-5/8 in. OD, Schedule 10S Type 304/304L stainless-steel blank casing, screen, and sump. A total of
10.67 m (35.00 ft) of continuous vee-wire wrap, stainless-steel screen with a 50-slot (0.050 in.) aperture
was used. Stainless-steel centralizers were placed at the bottom and top of the screen interval and at every
12.2 m (40 ft) thereafter. Table 6 provides information on the well construction materials and associated
depths for well 299-E27-137B (C9753), and Appendix B provides the well summary sheet.

Development at well 299-E27-137B (C9753) was performed during construction, prior to adding the final
bentonite pellet seal. Development operations were conducted on September 6. Two development
intervals at ~6.1 m (20 ft) increments were conducted to complete development using a 10-horsepower
submersible pump. The maximum purge rate for the first interval was ~284 L/min (75 gal/min), and the
maximum purge rate for the second interval was ~320 L/min (80 gal/min). For all development intervals,
the requirement was to pump until the turbidity decreased to <5 NTUs and until other key parameters
(specific conductance, pH, and temperature) stabilized. A total of ~46,560 L (12,300 gal) of water was
purged during development. Table 2 presents the results for the two development intervals for this well,
and Appendix B provides the well development and testing data sheet.
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Table 6. Construction Summary for Well 299-E27-137B (C9753)

8 in. Diameter Stainless-Steel
) Permanent Casing 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
326.25 283.06 Stainless-steel +3.00 — 2.00 N/A Portland 0.0 -10.2 Type
(9/13/2019) | monument cement 11
Stainlesssteel |- 0o_27714 | wa | BEMONE 105 2667 | 48
blank casing crumbles
Stainless-steel | 7714 30214 | 0050 | BEMONIt | o667 5732 | 3gin.
screen pellets
Stainless-steel | 55 14 31213 | A | FMrPaCk o035 3043 | 816
blank casing sand
Stainless-steel Bentonite .
screen 312.13-322.13 0.050 pellets 304.3-309.1 | 3/8in.
Filter pack
i - 309.1-325.4 8-16
Zj?r']g'ess steel | 39013-32513 | A | sand
Natural fill | 325.4 — 326.25 N/A
bgs = below ground surface

N/A

not applicable

2 Geologic Observations

This chapter summarizes the general geology of the 200-BP-5 OU and the geology encountered at each of
the well sites during drilling.

2.1  Geology of the 200-BP-5 Operable Unit

The 200-BP-5 OU is in the northern portion of the 200 East Area, which is on the eastern end of the
Central Plateau, located ~32 km (20 mi) north-northwest of Richland, Washington (SGW-62828).

The stratigraphy of this area is comprised of several different sedimentary deposits that lie above the
Columbia River Basalt Group. The major units present in the 200-BP-5 OU include the following (from
youngest to oldest):

Holocene eolian deposits, disturbed sediments, and recent sand and gravel backfill
Pleistocene gravel, sand and silt sediments of the Hanford formation

Pliocene-Pleistocene coarse-grained sands and gravels with interbedded silts of the
Cold Creek unit (CCU)

Miocene-Pliocene Ringold Formation sediments:
— Gravel and sand sediments of the Ringold Formation member of Wooded Island — unit A

Miocene Elephant Mountain Member of the Saddle Mountains Basalt Formation of the Columbia
River Basalt Group
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In the northern portion of the 200 East Area, the unconfined aquifer is defined by semiconsolidated to
consolidated ancestral Columbia River and lacustrine sediments of the Ringold Formation, which were
incised later by unconsolidated Columbia River sediments of the CCU and high-energy glacial fluvial
sediments of the Hanford formation. However, differentiating the Hanford sediments from the CCU
sediments based on field observations is difficult in the 200 East Area (DOE/RL-2017-69; PNNL-12261,
Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and Vicinity, Hanford Site,
Washington). More recently, the ground surface of the 200-BP-5 OU has been extensively disturbed by
grading, soil backfilling, construction, and demolition work. These disturbances generally range from
0.3t0 4.6 m (1 to 15 ft) bgs but can extend deeper (SGW-62828).

Additional information regarding the geology of the 200-BP-5 OU is presented in the following:

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

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

o DOE/RL-2014-33, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit

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

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

2.2 Borehole Geology

This section describes the geologic characteristics and stratigraphic units that were observed from grab
samples during drilling of the two new boreholes. Borehole logs are provided in Appendix A for
well 299-E28-34 (C9752) and in Appendix B for well 299-E27-137B (C9753).

The interpretations included in this report regarding the stratigraphy of each drill site are based on field
observations from drill cuttings collected every 1.5 m (5 ft) or where major lithologic changes occurred.
Therefore, the depths of contacts included should be viewed as approximations. Final stratigraphic unit
contacts will be determined based on field observations, borehole geophysical logging data, and regional
stratigraphic interpretations.

Due to the drilling method used, geologic grab samples may appear more angular than the in situ
formation. The samples collected may also appear more homogenous than the natural formation, as grab
samples were collected in a 20 L (5 gal) bucket and transferred to a stainless-steel bowl prior to
observation. Samples may also have a weakened reaction to 10% diluted hydrochloric acid (HCI) due to
the presence of water added during the drilling process. The following sections discuss the determination
of estimated stratigraphic unit contacts for each of the borehole summaries.

2.2.1 Well 299-E28-34 (C9752)

Interpretations described in this section have been determined by the author and may not align with the
current regional geoframework model. Field observations described below are based on information
recorded in the borehole log for this well. Appendix A provides the borehole log for C9752.

12
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The major stratigraphic units encountered at well 299-E28-34 (C9752) after drilling past the gravel pad
included the Hanford formation, the CCU, and the Elephant Mountain Member of the Saddle
Mountains Basalt Formation.

The Hanford formation was observed beneath the gravel pad from a depth of ~0.2 to 68.6 m (0.5 to
225 ft) bgs, specifically as follows:

e The gravel-dominated Hanford formation (Hf1) was observed between ~0.2 and 9.1 m (0.5 to
30 ft) bgs based on the high concentrations of mafic gravels in a gray sand matrix. Geophysical logs
(total gamma) also show a relative fining of sediments starting at ~6.0 m (20.0 ft) bgs. Sediments
within this facies consisted of the following:

Gravelly sand, 0.2 to 1.5 m (0.5 to 5.0 ft) bgs: Light olive-brown silt and sands with a 25%
overall gravel component. Gravels were 40 mm long on average, poorly sorted, and subangular to
well-rounded in shape. Sediments reacted strongly with HCI.

Sandy gravel, 1.5 to 6.0 m (5.0 to 20.0 ft) bgs: Light olive-brown silt and sands with a 40% to
55% overall gravel component. Gravels were 25 mm on average, poorly sorted, and subangular to
rounded in shape. Sediments reacted very strongly with HCI.

Gravelly sand, 6.0 to 9.1 m (20.0 to 30.0 ft) bgs: Light brownish-gray sands and silts with a 20%
to 25% overall gravel component. Gravels were 5 mm on average, moderately sorted, and
subangular to subrounded in shape. Sediments reacted very strongly with HCI.

Sand, 9.1 m (30 ft) bgs (contact with the sand-dominated Hanford formation [Hf2]).

e The Hf2 was observed between ~9.1 and 65.5 m (30.0 and 215.0 ft) bgs based on the relative lack of
gravels and an increase in gray fine-grained sands and silts. Gray-brown sand with pockets of
gravelly sands extended to the bottom of this facies at 65.5 m (215.0 ft) bgs. Sediments within this
facies consisted of the following:

Sand, 9.1 to 30.5 m (30.0 to 100.0 ft) bgs: Light yellowish-brown, coarse-grained sands with
a very small (<10%) gravel component. Sediments reacted strongly with HCI.

Gravelly sand, 30.5 to 33.5 m (100.0 to 110.0 ft) bgs: Light brownish-gray, coarse-grained sands
with a 10% gravel component. Gravels were 2 to 11 mm on average, well sorted, and subangular
to subrounded in shape. Sediments reacted strongly with HCI.

Sand, 33.5t0 50.0 m (110.0 to 164.0 ft) bgs: Light brownish-gray, coarse-grained sands with
a very small gravel component. Sediments reacted strongly with HCI.

Gravelly sand, 50.0 to 50.6 m (164.0 to 166.0 ft) bgs: A 20% gravel component was observed in
the sands. Gravels were 5 mm on average, poorly sorted, and subangular to subrounded in shape.
Sediments reacted strongly with HCI.

Sand, 50.6 to 55.5 m (166.0 to 182.0 ft) bgs: Return to light brownish-gray, coarse-grained sands
with a very small gravel component. Sediments reacted strongly with HCI.

Gravelly sand, 55.5 to 59.5 m (182.0 to 195.0 ft) bgs: A 10% gravel component returned to sands.
Gravels were 2 to 25 mm on average, well sorted, and subangular to subrounded in shape.
Sediments reacted strongly with HCI.
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— Sand, 59.5t0 68.6 m (182.0 to 215.0 ft) bgs: Return to light brownish-gray, coarse-grained sands
with a very small gravel component. Sediments reacted strongly with HCI.

— Sandy gravel, 68.6 m (215.0 ft) bgs (contact with the slack water and interflood-deposited
Hanford formation [Hf3]).

e The Hf3 was observed between ~65.5 and 68.6 m (215 and 225.0 ft) bgs based on the reintroduction
of mafic gravel-dominant sediments with a small silt component. Geophysical data at this location
also indicated an increase in moisture content at 68.6 m (215.0 ft) bgs, suggesting an overall fining of
sediments. Sediments within this facies consisted of the following:

— Sandy gravel, 65.5 to 68.6 m (215 to 225.0 ft) bgs: Olive-brown, coarse-grained sands with
a 70% overall gravel component. Gravels were 2 to 145 mm on average, poorly sorted, and
subrounded to well-rounded in shape. Sediments reacted slightly to HCI.

— Silty-sandy gravel, 68.6 m (215.0 ft) bgs (contact with the CCU).

The CCU was observed beneath the Hanford formation from a depth of ~68.6 to 86.9 m (225 to 285 ft),
specifically as follows:

e The Cold Creek silt unit (CCUz) was observed in the form of a small silt component within otherwise
sandy gravels at 68.6 m (225.0 ft) bgs. As such, the CCU;, facies was determined to be nearly
nonexistent at this location.

e The Cold Creek gravel unit (CCUg) was observed from a depth of ~68.6 to 86.9 m (225 to
285.2 ft) bgs based on a shift from brown-gray sands and basaltic gravels of the Hanford formation to
brown sands, with increased concentration of felsic gravel more typical of the CCU,. Sediments
within this facies consisted of the following:

— Silty-sandy gravel, 68.8 to 74.7 m (225.0 to 245.0 ft) bgs: Light brownish-gray and
grayish-brown, fine- to medium-grained sands and silts coarsening with depth. Sediments
contained a 40% to 60% overall gravel component. Gravels were 2 to 50 mm on average,
moderately sorted, and subrounded to rounded in shape. Sediments reacted very strongly to HCI.

— Sandy gravel, 74.7 to 86.9 m (245.0 to 288.4 ft) bgs: Light brownish-gray, fine- to
medium-grained sands with a 45% to 75% overall gravel component. Gravels were 2 to 135 mm
on average, poorly sorted, and angular to well-rounded in shape. Sediments reacted strongly
to HCI.

The contact between the CCU and the Elephant Mountain Member of the Saddle Mountains Basalt
Formation was observed during drilling at 86.9 m (285.2 ft) bgs and continued to TD at 87.9 m

(288.4 ft) bgs. The contact between the CCU and basalt was identified in the field based on an abrupt halt
to drilling shortly after chips of black basalt were noted in the cuttings.

The water level was measured at 80.05 m (262.65 ft) bgs on May 1, 2019.
2.2.2  Well 299-E27-137B (C9753)

Interpretations described in this section have been determined by the author and may not align with the
current regional geoframework model. Field observations described below are based on information
recorded in the borehole log for this well. Appendix B provides the borehole log for C9753.
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The major stratigraphic units encountered at well 299-E27-137B (C9753) after drilling past the gravel pad
included the Hanford formation, the CCU, and the Elephant Mountain Member of the Saddle
Mountains Basalt Formation.

The Hanford formation was observed beneath the gravel pad from a depth of ~0.3to 74.7 m (1.0 to
245 ft) bgs, specifically as follows:

The Hf1 was observed between ~0.3 and 9.1 m (1.0 to 30.0 ft) bgs. Although these sediments did not
contain a dominant gravel component, this may represent a gradational or reworked contact between
Hf1 and Hf2. Sediments were consistent with the mafic gravels and gray sand matrix of the Hf1.
Geophysical logs (total gamma) also show a relative fining of sediments from ground surface until
~9.1 m (30.0 ft) bgs, where sediments changed from gravelly sand to sand. Sediments within this
facies consisted of the following:

— Slightly silty sand, 0.3 to 3.0 m (1.0 to 10.0 ft) bgs. Light olive-brown, fine- to medium-grained
sands with a 20% silt component and a very small (<10%) gravel component. Sediments reacted
very strongly with HCI.

— Gravelly sand, 3.0t0 9.1 m (10.0 to 30.0 ft) bgs. Light grayish-brown and light brownish-gray
sands and silts with a 10% to 25% overall gravel component. Gravels were 5 mm on average,
well sorted, and subangular to rounded in shape. Sediments reacted moderately to strongly
with HCI.

— Sand, 9.1 m (30 ft) bgs (contact with the Hf2).

The Hf2 was observed between ~9.1 and 74.4 m (30.0 and 244.0 ft) bgs based on the relative lack of
gravels and an increase in gray fine-grained sands and silts. Geophysical logs (total gamma) confirm
a relatively consistent grain size throughout the Hf2 sediments. Overall sediments resonated between
sands, gravelly sands, and slightly silty sands. One anomalous decrease in total gamma was observed
at 19.8 m (65.0 ft) bgs that did not correspond to field observation. However, the log run information
contained in the geophysical report indicates that this was transition point between the end of run #1
and the start of run #2. Sediments within this facies consisted of the following:

— Sand, 9.1 to 15.2 m (30.0 to 50.0 ft) bgs: Light brownish-gray, medium- to coarse-grained sands
and silts with a very small (<10%) gravel component. Sediments reacted moderately to strongly
with HCI.

— Gravelly sand, 15.2 to 16.8 m (50.0 to 55.0 ft) bgs: Light brownish-gray, medium- to
coarse-grained sands with a 10% gravel component. Gravels were 6 mm on average, poorly
sorted, and subangular to rounded in shape. Sediments reacted weakly with HCI.

— Sand, 16.8 t0 21.3 m (55.5 to 70.0 ft) bgs: Returned to light brownish-gray, medium- to
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments reacted
moderately to strongly with HCI.

— Slightly silty sand, 21.3 to 27.4 m (70.0 to 90.0 ft) bgs: Light gray, medium- to coarse-grained
sands and silts. Sediments contained a very small (<10%) overall gravel component. Sediments
reacted strongly to HCI.

— Sand, 27.4 t0 29.0 m (90.0 to 95.0 ft) bgs: Light gray, medium- to coarse-grained sands and silts
with a very small (<10%) gravel component. Sediments reacted moderately with HCI.
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Slightly silty sand, 29.0 to 32.0 m (95.0 to 105.0 ft) bgs: Returned to light gray, medium- to
coarse-grained sands and silts. Sediments contained a very small (<10%) overall gravel
component. Sediments reacted strongly to HCI.

Sand, 32.0 to 36.6 m (105.0 to 120.0 ft) bgs: Returned to light gray, medium- to coarse-grained
sands and silts with a very small (<10%) gravel component. Sediments reacted moderately
with HCI.

Slightly sandy silt, 36.6 to 42.7 m (120.0 to 140.0 ft) bgs: Returned to light brownish-gray,
medium- to coarse-grained sands and silts. Sediments contained a very small (<10%) overall
gravel component. Sediments reacted strongly to HCI.

Gravelly sand, 42.7 to 44.2 m (140.0 to 145.0 ft) bgs: Returned to light brownish-gray,
coarse-grained sands with a 10% gravel component. Gravels were 5 mm on average, well sorted,
and subangular to subrounded in shape. Sediments reacted weakly with HCI.

Sand, 44.2 to 47.2 m (145.0 to 155.0 ft) bgs: Returned to light brownish-gray, medium- to
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments did not
react with HCI.

Gravelly sand, 47.2 to 51.8 m (155.0 to 170.0 ft) bgs: Returned to light brownish-gray, medium-
to coarse-grained sands with a 10% to 25% gravel component. Gravels were 3 to 7 mm on
average, poorly to moderately sorted, and angular to rounded in shape. Sediments reacted
moderately with HCI.

Sand, 51.8 to 56.4 m (170.0 to 185.0 ft) bgs: Returned to light brownish-gray, medium- to
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments reacted
moderately to strongly with HCI.

Gravelly sand, 56.4 to 61.0 m (185.0 to 200.0 ft) bgs: Returned to light brownish-gray, medium-
to coarse-grained sands with a 10% to 15% gravel component. Gravels were 4 to 5 mm on
average, moderately sorted, and subangular to subrounded in shape. Sediments reacted
moderately with HCI.

Sand, 61.0 to 62.5 m (200.0 to 205.0 ft) bgs: Returned to light gray, medium- to coarse-grained
sands and silts with a very small (<10%) gravel component. Sediments reacted moderately
with HCI.

Slightly silty sand, 62.5 to 70.1 m (205.0 to 230.0 ft) bgs: Returned to light brownish-gray,
fine- to coarse-grained sands and silts. Sediments contained a very small (<10%) overall gravel
component. Sediments reacted strongly to HCI.

Sand, 70.1 to 74.7 m (230.0 to 245.0 ft) bgs: Returned to light brownish-gray, medium- to
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments did not
react with HCI.

Gravelly sand, 74.7 to 75.0 m (245.0 to 246.0 ft) bgs: Returned to light brownish-gray, fine- to
medium-grained sands with a 10% gravel component. Gravels were 2 to 44 mm on average,
moderately sorted, and subrounded to rounded in shape. Sediments reacted moderately with HCI.

Silt, 75.0 m (246.0 ft) (contact with the CCU).
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o A small component of Hf3 may be represented by the increased overall gravel size present in
sediments from 74.7 to 75.0 m (245.0 to 246.0 ft) bgs. However, the Hf3 was virtually
indistinguishable from sediments of Hf2 based on field observations. As such, the Hf3 was
determined to be nearly nonexistent at this location.

The CCU was observed beneath the Hanford formation from a depth of ~75.0 to 99.0 m (246.0 to
325.0 ft) bgs, specifically as follows:

e The CCU; was observed from a depth of ~75.0 to 77.7 m (246.0 to 255.0 ft) bgs based on the
appearance of a predominantly silt unit observed in cuttings. Geophysical logs show a significant
decrease in total gamma and increase in moisture content starting at approximately 79.2 m
(246 ft) bgs, suggesting an overall fining of sediments at that depth, indicative of the CCU..
Sediments within this facies consisted of the following:

— Silt, 75.0to 77.7 m (246.0 to 255.0 ft) bgs: Moist grayish brown silts with a 15% overall
fine-grained sand component. Sediments reacted very strongly with HCI.

e The CCUq was observed from a depth of ~77.7 to 99.0 m (255.0 to 325.0 ft) bgs based on the
appearance of sandy, gravel-dominant sediments and the absence of any substantial silt component in
cuttings starting at ~77.7 m (255.0 ft) bgs. Sediments observed were consistent with gray-brown
guartzo-feldspathic sands of the CCU, alternating between gravel and sandy gravel. Gravels at the top
of this formation consisted of predominantly mafic material but increased in overall felsic
composition with depth.

— Slightly silty gravelly sand, 77.7 to 79.2 m (255 to 260 ft) bgs: Light olive-brown, fine- to
medium-grained sands and silts. Sediments contained a 15% overall gravel component. Gravels
were 2 to 60 mm on average, poorly sorted, and subangular to subrounded in shape. Sediments
reacted very strongly to HCI.

— Sandy gravel, 79.2 to 88.4 m (260 to 290 ft) bgs: Light brownish-gray, fine- to coarse-grained
sands. Sediments contained a 45% to 75% overall gravel component. Gravels were 2 to 185 mm
on average, poorly to moderately sorted, and subrounded to rounded in shape. Sediments reacted
very strongly to HCI.

— Gravel, 88.4 to 93.0 m (290 to 305 ft) bgs: Dark grayish-brown (wet), fine- to coarse-grained
sands with an 80% overall gravel component. Gravels are 2 to 82 mm on average, poorly sorted,
and subrounded to rounded in shape. Sediments did not react to HCI but were wet at the time
of testing.

— Sandy gravel, 93.0 to 96.0 m (305 to 315 ft) bgs: Returned to dark brownish-gray (wet), very
fine- to medium-grained sands. Sediments contained a 75% overall gravel component. Gravels
were 2 to 105 mm on average, poorly to moderately sorted, and subangular to subrounded in
shape. Sediments did not react to HCI but were wet at the time of testing.

— Gravel, 96.0 to 98.8 m (315 to 324 ft) bgs: Returned to dark grayish-brown (wet), coarse-grained
sands with an 85% overall gravel component. Gravels were 2 to 75 mm on average, poorly
sorted, and subangular to rounded in shape. Sediments did not react to HCI but were wet at the
time of testing.
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— Sandy gravel, 98.8 t0 99.0 m (324 to 325 ft) bgs: Returned to very dark grayish-brown (wet),
fine-grained sands. Sediments contained a 70% overall gravel component. Gravels were 10 to
120 mm on average, poorly sorted, and subangular to subrounded in shape. Sediments reacted
slightly to HCI but were wet at the time of testing.

The contact between the CCU and the Elephant Mountain Member of the Saddle Mountains Basalt
Formation was observed during drilling at 99.0 m (325.0 ft) bgs and continued until TD at 99.4 m
(326.25 ft) bgs. The contact between the CCU and basalt was identified in the field based on the presence
of weathered vesicular basalt in a dark silt/clay matrix (float).

The water level was encountered and measured at 86.18 m (282.75 ft) bgs on July 10, 2019. Appendix B
provides the borehole log for C9753.

3 Waste Management

Waste generated during installation of the two dual-purpose wells included drill cuttings, purgewater,
and miscellaneous solid waste. Waste was managed in accordance with CERCLA and DOE/RL-2017-64,
Post Remedial Investigation Waste Control Plan and Removal Action Waste Management Plan for the
200-BP-5 Groundwater Operable Unit.

3.1  Drill Cuttings

All drill cuttings from boreholes C9752 and C9753 were collected in tip dumpsters, with water removed
when necessary. The drill cuttings were then placed into designated Environmental Restoration Disposal
Facility roll-off boxes. Miscellaneous solid waste associated with sampling activities was contained in
clear plastic bags and was also disposed in the roll-off boxes. The roll-off boxes were then transported to
the Environmental Restoration Disposal Facility for disposal at completion of the project.

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 well 299-E28-34 (C9752) and well 299-E27-137B (C9753) were surveyed on
November 7, 2019, using a Trimble® R8 RTK global positioning system and a Trimble DiNi 12 level to
collect coordinates. Washington State Plane (south zone) North American Datum of 1983 (NAD83) (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. Table 7 identifies the locations of the
surveyed wells. Survey reports for each well are presented in Appendix A for well 299-E28-34 (C9752)
and in Appendix B for well 299-E27-137B (C9753).

Trimble® is a registered trademark of Trimble Inc., Sunnyvale, California.
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Table 7. Civil Survey Summary

Brass Survey Top of Casing®®
Well ID Well Northing? Easting® Marker Elevation® Elevation
Number Name (m) (m) (m) (m)
C9752 299-E28-34 137075.02 573971.50 201.717 202.444
C9753 299-E27-137B 136625.32 574332.45 208.029 208.798
a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983

[NAD83]).

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

ID = identification

5 Well Acceptance

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

After the wells were completed, representatives from CHPRC and Carpenter performed inspections
for both wells. Work site assessments were conducted for wells 299-E28-34 (C9752) and 299-E27-137B
(C9753) on September 23, 2019. Both wells were accepted by CHPRC.
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Appendix A
Well Documentation for 299-E28-34 (C9752)

Well Summary Sheet for C9752

Borehole Log for C9752

Geophysical Log Data Report for C9752

Final Survey Report for C9752

Well Development and Testing Data Sheet C9752
Photo Log for C9752
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WELL SUMMARYSHEREV. 0

Page_1 of 2

Well ID: C9752

Well Name: 299-F28-34

Start Date: 02/07/19

Project: 200-BP-5

Location: 200-E Area

End Date: 07/18/19

A-1

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram ilr??:gt Gr;);nc Lithologic Description (ft bgs)
Surface Completion: EEEERD
4'x 4'x 6" Concrete Pad with brass | = ..
survey marker and protective HE T
monument (3.00' ags - 2.00'bgs) = 1 !
Ecology Well # BLD-034 s 3
.' ' i 0 - 0.5:Gravel (sG)
Well Completion Material: ; o] 0.5 - 5.0 :Gravelly Sand (gS)
Type I/1l Portland Cement 0 S48 5.0 - 20.0:Sandy Gravel (sG)
0.00' bgs - 9.08' bgs Sy @d 20.0 - 30.0 : Gravelly Sand (gS)
Bentonite Crumbles ffa 2B 3 ]
9.08' bgs - 252.50' bgs 5= 5¢] 30.0-100.0:5and (S)
Bentonite Pellet Seal 7, . R0 0
252.50' bgs - 255.34' bgs N
8-16 mesh Primary Filterpack s
255.34' bgs - 288.2' bgs
Natural Fill .
288.2' bgs-288.4' bgs :’,:’,
[
Permanent Well: 3
8" ID Stainless Steel Blank Ney
1.96' ags - 259.99' bgs =
8" ID Stainless Steel 0.050-in Screen | [,
259.99' bgs - 284.98' bgs i
8" ID Stainless Steel Sump o
284.98' bgs - 287.98' bgs i
g 100 — s
Hole Dimensions: 7 -4 100.0-110.0: Gravelly Sand (gS)
16" Temporary Casing: 148.25' bgs ::f::‘
12" Temporary Casing: 285.53' bgs |5, 110.0 - 164.0: Sand (S)
(all temporary casing removed) v
“ 125 —
Total Depth : 288.40" bgs 420
<
ags =above ground surface |77
bgs = below ground surface T2 150 —L
Reported By:
SJ Sexton Geologist =S 1/2/19
Print Name Title Signature Date
Reviewed By:
Jeniifee. Rehaet _el] losedidatse. // W 1215
Print Name __Title_ =4 Signature - " Date
For Office Use Only
OR Doc Type: WMU Code(s):
A6003-643 (REV 2)




WELL SUMMARY CONYRPATION SHEET Page_2 of 2

Well ID: C9752 | Well Name: 299-F28-34 Project: 200-BP-5
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description ) Diagram ir??—%tgt Grl-agglc Lithologic Descﬁpﬁon (ft bgs)
Surface Completion: ; — 110.0- 164.0:Sand (S)
4'x 4'x 6" Concrete Pad with brass 3
survey marker and protective B
monument (3.00' ags - 2.00'bgs) e B :1164.0-166.0: Gravelly Sand (gS)
Ecology Well # BLD-034 B
1 |175__[24]166.0-182.0: Sand ()
Well Completion Material: i
Type I/ll Portland Cement R
0.00' bgs - 9.08' bgs ~ P9.71182.0-195.0: Gravelly Sand (gS)
Bentonite Crumbles B RASE
9.08' bgs - 252.50' bgs . 1195.0-215.0: Sand (S)
Bentonite Pellet Seal N '
252.50' bgs - 255.34' bgs ~
8-16 mesh Primary Filterpack :
255.34' bgs - 288.2' bgs 2 71624215.0-225.0: Sandy Gravel (sG)
Permanent Well: ~19.72.1225.0-245.0: Silty Sandy Gravel (msG)
8" ID Stainless Steel Blank ]

1.96'ags - 259.99' bgs

8" ID Stainless Steel 0.050-in Screen i
259.99' bgs - 284.98' bas

N5 4245.0-285.2: Sandy Gravel (sG)

8" ID Stainless Steel Sump

284.98' bgs - 287.98' bgs

Natural Fill

. "\ IDepth to Water 262.65' (5/1/19)
288.2' bgs - 288.4' bgs )

Hole Dimensions:

16" Temporary Casing: 148.25' bas 285.2-288.4: Basalt

12" Temporary Casing: 285.53' bas

(all temporary casing removed)

Total Depth : 288.40' bgs nn

ags = above ground surface

bgs = below ground surface

A-6006-992 (REV 0)
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Page _\ of 9 _
Date: 2 J2%)\9)

BOREHOLE LOG

WellID: £ 4367. [ Well Name: 2.99 - 29 -3 4 Location: + 200m S& of B Tenk Farms
Project: \n s ¥a\gbion of T, starlng o BOS Reference Measure Point: Girownd Sor face
o Comments:
: Sample Description: S
Depth (ft) | Sample Gﬁ? e Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sargel?r:h ﬁgsggngs‘;:gz:? gilf;h(\)l?lét er
9 Sorting, Angularity, Mineralogy, Parlicle Size,Reaction to HCI, Other B '
evel, Other
o -0.9" G Vou aS L daifli 129"
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Page 2 of 4 _
BOREHOLE LOG (Cont.) =
ekl Dals: zlz”lq
WellID:cqt162 ]Well Name: 2.q¢ . %3:5 -3y [Location:,.goo M SE of B Toawnw Carmms
)
S Comments:
Oepth Sample Graphic Sediment Classification, g:iﬁrgz:)g:fr:{i}tlﬁ): Color, Moisture Content, Deplh 6 Gasing, Difling Melhod,
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BOREHOLE LOG (Cont.)

Page 3 of 9
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BOREHOLE LOG (Cont.)

Page Y of 9
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BOREHOLE LOG (Cont.)

Page_lb_ofi
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HGLP-LDR-1087, Rev. 0

(S SGW-64056, REV. 0 Page 1 of 19
©Bay West
299-E28-34 (C9752)
Log Data Report
Borehole Information
Log Date | 2019-05-29 | Filename | C9752_HG-NM_2019-05-29 | Site 200-BP-5
DTW! (ft) DTW Date DTW Source | Drill Date | Total Depth (ft) Depth Datum
262.72 05/20/19 Gram NW 05/21/19 288.4 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Welded Steel Cable Tool TC? 16 15.3 0.35 1.25 AGS?® 148.24
Welded Steel Cable Tool TC 12,75 | 12.05 0.35 4.5 AGS 285.5

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up
using a steel tape measure, casing outside diameter using a steel circumference tape, and thickness using a
precision wall-thickness gauge. Maximum logging depth achieved was 287 ft, approximately 1.5 ft below the
reported casing depth. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma 1LD

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 5TB

Type

60% Coaxial HPGe (SGLS)

Effective Calibration Date

12/12/2018

Serial No.

54-TP13441B

Calibration Reference

HGLP-CC-180, Rev. 0

Logging Procedure

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

Logging System

Gamma 1HD

Type

He-3 (CPN 503DR) NMLS®

Effective Calibration Date

12/04/2018

Serial No.

H310700352

Calibration Reference

HGLP-CC-176, Rev. 0

Logging Procedure

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

! depth to water inside casing

2 Temporary casing

8 Above ground surface

4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856
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©Bay West 9
SGLS Log Run Information
Log Run 3 4 5 Repeat 6
HEIS Number 1021096 1021097 1021098 1021099
Date 04/03/19 04/03/19 04/03/19 05/28/19
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth (ft) 0.0 67.0 60.0 146.0
Finish Depth (ft) 66.0 147.01 75.0 287.01
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9752FTB20190 | C9752FTB20190 | C9752FTB201904 | C9752ALD20190
403AV00CAB1 | 403AV00CAB1 03AV00CAB1 528AV00CAB1
Start File ADO000000 BD006700 CD006000 ADO014600
Finish File ADO006600 BD014701 CDO007500 ADO028701
Post-Verification C9752FTB20190 | C9752FTB20190 | C9752FTB201904 | C9752ALD20190
403CVOOCAALl | 403CVO0CAA1l 03CVO00CAA1 528BVO0CAAlL
Depth Return Error (in.) N/A 1.0 high 1.0 high N/A
Comments None Reestablished None None
zero reference
Log Run 7 Repeat
HEIS Number 1021100
Date 05/28/19
Logging Engineer Spatz
Start Depth (ft) 255.0
Finish Depth (ft) 269.01
Count Time (sec) 100
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 1.0
Log Speed (ft/min) NA
Pre-Verification C9752ALD2019
0528AV00CAB1
Start File BD025500
Finish File BD026901
. C9752ALD2019
Post-Verification 0528BVO0CAAL
Depth Return Error (in.) 2.5 low
Comments None

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856
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©Bay west 9
NMLS Log Run Information
Log Run 1 2 Repeat 8 9
HEIS Number 1021101 1021102 1021103 1021104
Date 04/02/19 04/02/19 05/28/19 05/29/19
Logging Engineer Meisner/Spatz Meisner Spatz Spatz
Start Depth (ft) 0.0 120.0 147.0 176.0
Finish Depth (ft) 148.01 135.01 177.0 262.75
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA
oreerification CO752FPB20190 | CO752FPB2019040 | CO752AHD2019 | Sol>2AHDZON
402AVO00CAB1 2AV00CAB1 0528AV00CAB1 B1
Start File ADO000000 BD012000 ADO014700 BD017600
Finish File ADO014801 BD013501 ADO017700 BD026275
Post-Verification C9752FPB20190 | C9752FPB2019040 | C9752AHD2019 gggggéco%%%
402BV0O0CAA1L 2BVOOCAAL 0528AV00CAAL Al
Depth Return Error (in.) N/A 1.0 high 0.5 low N/A
Comments None None None None
Log Run 10 Repeat
HEIS Number 1021105
Date 05/29/19
Logging Engineer Spatz
Start Depth (ft) 250.0
Finish Depth (ft) 262.5
Count Time (sec) 15
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 0.25
Log Speed (ft/min) NA
Pre-Verification C9752AHD2019
0529BV00CAB1
Start File CD025000
Finish File CD026250
e - C9752AHD2019
Post-Verification 0529CVOOCAAL
Depth Return Error (in.) 2.5 low
Comments None

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856
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Logging Operation Notes

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

Analysis Notes

Analyst P.D. Henwood \ Date \ 06/17/19
Reference(s) SGRP-PRO-0P-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.35-in. thick casing was applied to the SGLS log data.
For the SGLS, a water correction was applied below 262.72 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 EXCEL templates identified

as ALD20181204 and FTB20181212 using an efficiency function and corrections for casing and dead time as
determined by annual calibrations.

NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are not reported in
vol% moisture as the 16 and 12.75-in. OD casings size exceeds the calibration condition.

HGU?® 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 KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-320 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (220-340 ft)

Combination Plot (0-300 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-300 ft)
Repeat Section of Natural Gamma Logs (60-75 ft)
Repeat Section of Natural Gamma Logs (255-269 ft)

5 Hanford Gamma Unit

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856
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(SBay West :

Ci Focused Envir | & Inclustrial

Moisture Repeat Section (120-135 ft)
Moisture Repeat Section (250-263 ft)
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HGLP-LDR-1087, Rev. 0

SGW-64056, REV. 0
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Total Gamma & Moisture
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HGLP-LDR-1087, Rev. 0

SGW-64056, REV. 0
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Repeat Section of Natural Gamma Logs
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Moisture Repeat Section

(193)) yrdag

o — N ™ <t Ln O N~ o] (o)) o — [qV] ™

Te] Lo Te] To] Lo Te] Te] Te] To] n [(e] (o) O O

N N N N AN N N N N N AN N N (q\]

| | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | |

| | | | | | | | | | | |

B | | | | | | | | | | | |

| | | | | | | | | | | |

| | | | | | | | | | | |

| | | | | | | | | | | |

o————t-————F-————t————f A A —— —

5 | | | | | | | | | | | |

= | | | | | | | | | | | |
%) )

D4 | | | < | | | | | ) o |

) ; . v ) | _ T _

= | ; | Vg , a |

| | | | : | = 4 | I |

I e e - S

| | | | | | | | | | | O |

| | | | | | | | | | | x |

| | | | | | | | | | | |

B | | | | | _ _ _ | | | N _

| | | | | | | | | | | |

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

[ A A (R N NN NN AN NN AN (NN (NN N N NN AN NN S R RN NN N R S

1 1 1 1 1 1 1 1 1 1 1 1 _

o — N ™ <t Ln (o] N~ 0] (o)) o — N (42]

Ln L0 Lo Lo Lo Lo Lo Ln Lo n (o) [{e) O O

N N [q\] N N N (q\] [q\] (q\] N N N N N

(193)) yrdag
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
09/30/19 Matthan G. Wilson (CHPRC)
Date of Survey: Surveyor / Company:
11/07/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of BP-5 Well C9752 —
(299-E28-34) located southeast of B-Farm in |JMS: Meters
200E Area. Hanford Area Designation: 200E
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
2E~-140 (CHPRC) and 2E-49 (CHPRC)
Weli ID Weil Name Easting Northing Elevation
C9752 299-E28-34 573971.50 137075.02 Center of Casing
202 . 137 +|Top Pump Baseplate,N.Edge Inner Casing
202.444 *|Top Outer Casing, N.Edge Stamped "X"
201 . 7 17 *|Brass Survey Marker
Notes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell,
Surveyor registered in the State of Washington

(Registration No.

16216),

a Professional Land

hereby certify

this report is based on a field survey
me, or under my direct

performed by
supervision.
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WELL DEVELOPMENT AND TESTING DATA

welliD: CC SR Well Name: QG9 - E2Q,- 3¢ Date )R /19
Location: * QOO0 M SE of B Forms

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

Has the well been surveyed? OYes E No Does the well have a cement pad? Oves WNo
Initial Conditions é
—— Protective (Outer) Casing
Start of Job End of Job T rén
A
. B
STATIC WATER LEVEL: 5 l Ground Level or A \\— bermanent Gasing
. , (H3/1] Pad Surface
Date: H2N4 RSO b5p A6 6C bx, | |
Date:
DEPTH TO BOTTOM:
. o a=_ANY/A
Date: , 20x)
FR11G |28 HY bgp | 880y bea | B=_N/A
Date: c=_N)/A
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)

Q0. Fpal 18SO RO [3R2 (656 10:04 U 6 |*3S  |0.08
\

| B\* 9\\\'1/\\0\
\

\

\
Total Pumped:"1 S OO Gl pnexr Yo test —1—1.!.8% ga_Q A i.% test =~6,5w,ﬁ@
Pump Model:Gru‘oQi& GF-‘BS%’\ XD - M

Troll Serial Number and Pressure Range (PSI and depth): \ evel TTROuU. EYe o) (r L 20M /[ Q8) . ynan - RO
Comments: S/ s328)

LCnA of Job” measurements Taken HB/1K due &> Hne occuorrence
of \iéh’*ﬂ.g‘ Pro- Yo colethon on Ha/lg

Prepared By:
KT Sexton N F+H2/19
Print Name Signature Date
Reviewed By:
et Richge £ CL/%M Yzlis
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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C9752 Photo Log

W 1183

299-£29-3Y
510
3¢/ .

799- £78-%
20-25
3h3)h9

(o f

A-37
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v

(NG _

208-¢ 7 H o . :
20-3% 5 S

3 : = SRR At i

o7

52
299-61%-34
‘i?-%
3189
i

L 4

50-55 ft bgs
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) c9152
Vo 2aa-£2%-39
65-70
3/20/19

CT

X

65-70 ft bgs

¢q4182
299-g28-34
75-80’
3219
CT

70-75 ft bgs

cse 3 : i, &
299-g18.39 i 5 Q& cans?
/ ¢ SN 200 €282
3Jzi)ia d gs-90
(ehi - 8 3/29)1
. - B X -

80-85 ft bgs 85-90 ft bgs

A-39
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&
299-82% 34
45-100'
3jz5119
ct

100-105 ft bgs

29162
299-E28-34
1us-1a0'

3737/19

\Fé MT,___'

110-115 ft bgs 115-120 ft bgs
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£a162
243-£22-3Y

a0 -~125"
32719
CT

€952
i 2q7_523,39

125- 159

3/28)q

o

T N A
120-125 ft bgs

145-150 ft bgs

A-41
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Q152
299-E1%-34
160 - 1565
419

150-155 ft bgs

st ‘
¥ ; ; 2152
29%-£78-34 e o ; MY 2i<-£28-34
160-165 Lo RN e % l65-170
q/quj g . . & - ) r q//19
c i e

cR1s2
29%-E28-3¢
170- 114
“Ya/q
&l

170-175 ft bgs

A-42



ynen9

i<ty
299-£28-34
)90-195

Yhhe

200-205 ft bgs
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294-¢29%
185-\20
qha

(295

(52 G
299-£254
145-2.00

4mpha

€315
299-€18.34
205-7210
4)15hq

(et

205-210 ft bgs
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cq1s2
299-22%-34
215-220

uhh?

C152
299-E19.54
210-733¢

4/17)iq

%

4152
294~ g2%- M
230-23%
wheid
(A

¢a1%5% ‘
299-E28-34
235-240

Yjzz 1

T

230-235 ft bgs 235-240 ft bgs
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€952
299-£28-34
240-245
Y)e2/i1q
T

ca1s2
294- 283
250~ 5%

EIECON
(o &

cars2
29%-E2Q-234

3 LT

260-265 ft bgs

A-45

caw
299-£29-3%
24%-250

4/z9)\a

ca162
2W05-270
| 299-€293
g\

Mbanaad il

265-270 ft bgs
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Cas2
299-£2%-3Y
270-27%'

299-E1%-3y
275-28%0

shahe

299 - e28-3H

2?5290

5120 D2%s
cr ;
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Appendix B
Well Documentation for 299-E27-137B (C9753)

Well Summary Sheet for C9753

Borehole Log for C9753

Geophysical Log Data Report for C9753

Final Survey Report for C9753

Well Development and Testing Data Sheet C9753
Photo Log for C9753
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WELL SUMMARY SHEET

Page 1 of 3

Well ID: C9753

Well Name: 299-F27-137B

Start Date: 5/28/19

Project: 4 Wells in the 200-BP-5 GW OU

Location: ~0.5 km SE of C9752

End Date: 9/13/19

CONSTRUCTION DATA

Description

Depth

Riagram in Feet

GEOLOGIC/HYDROLOGIC DATA

Graphic

Log Lithologic Description (ft bgs)

Surface Completion: ¥
4' x 4' x 6" Concrete Pad with brass

survey marker and protective
monument (3.00' ags - 2.00'bgs)

Ecology Well # BLD-032
Well Completion Material:

Type /Il Portland Cement
0.0'bgs - 10.2' bgs

Bentonite Crumbles

10.2' bgs - 266.7' bgs
Bentonite Pellet Seal

266.7' bgs - 273.2' bgs

8-16 mesh Primary Filterpack

LN
a

RN

soa A N AR

= 0- 1:Gravel Pad

] 1-10:Slightly Silty Sand [(m)S]

*1710- 30: Gravelly Sand (g5)

1730-50:5and ()

NN NTRTSTN NIV OVITON

FUE N S . 3

273.2' bgs - 304.3' bgs
Bentonite Pellet Seal

304.3' bgs - 309.1' bgs

8-16 mesh Primary Fiiterpack

LoD D NN NS N NN NN

S NN N OSSOSO

S R S R R A R a

SRR

a8 NN NN RS

e

309.1" bgs - 325.4' bgs
Permanent Well:

N

OO

NTNTN
A S

450 - 55:Gravelly Sand (g5)

Y 755-70:5and (5)

Ay
PN S S,

N RV NN

8" ID Stainless Steel Blank

2.00'ags - 277.14' bgs

8" ID Stainless Steel 0.050-in Screen
277.14' bgs - 302.14' bgs

LIRS

(S8 T St v

PO S
N NS

AN NN

Y

- . ¥
¢ \"\NV‘ <

8" ID Stainless Steel Blank

302.14' bgs - 312.13' bgs

8" ID Stainless Steel 0.050-in Screen
312.13'bgs - 322.13' bgs

NN N N N N N N N N N N N NN

A

NN NN

A

NONTN
LSS NN

LN S W, 3

~1 70 - 90: Slightly Silty Sand [(m)S]

S S k]
S NN

R

8" ID Stainless Steel Sump
322.13'bgs - 325.13' bgs

= 90 - 95:Sand (S)

I

Hole Dimensions:
16" Temporary Casing: 129.07' bas

LN W .
NONRTRTN

:{ 95 - 105:Slightly Silty Sand [(m)S]

12" Temporary Casing: 325.14' bgs
Total Depth :326.25' bgs
ags = above ground surface

N,
“.‘\\\\

e S R
A N
PR N . Y

»>.

O

J S 8 N 8N N N N N N N N N N NN

NN N
JTRNTN

105 - 120:Sand (S)

LY

bgs = below ground surface

Reported By:

__ BrandonThurnau Geologist

9/6/19

Print Name Title

Signature Date

Reviewed

By:
dlz-\mld’ﬂ Richar 4+ Well (oseddinatric

(LS Ltbont  9esim

Print Name Title

< 7 Signature Date

For Office Use Only

OR Doc Type: WMU Code(s):

B-1
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WELL SUMMARY CONTINUATION SHEET

Page_2 of_3

Well ID: C9753 \ | Well Name: 299-E27-137B

Project: 4 Wells in the 200-BP-5 QU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description Diagram Depth |Graphic

Lithologic Description (ft bgs)

in Feet| Lo

VR
N,
by

Well Completion Material::

kY

i} 105 - 120:Sand (S)

N

Type I/l Portland Cement 120— -
0.0'bgs - 10.2' bgs

Bentonite Crumbles
10.2' bgs - 266.7' bgs
Bentonite Pellet Seal

‘
N AN

N b

R ALY AL W
A S
AN N NN

NN N
;

hY

N

1120 - 140:Slightly Silty Sand [(m)S]

266.7' bgs - 273.2' bgs

s 77| 140 - 145: Gravelly Sand (gS)

8-16 mesh Primary Filterpack
273.2' bgs - 304.3' bgs

145 - 155:5and (S)

155 - 170: Gravelly Sand (gS)

A N N W S S . . §

Bentonite Pellet Seal

304.3' bgs - 309.1' bgs

8-16 mesh Primary Filterpack
309.1' bgs - 325.4' bgs

Natural Fill

4170-185:5and (5)

A AN S N A AL N N N YNy

325.4' bgs - 326.25 ft bgs

PN N S S T T N N N S S T T S

Permanent Well:

8" ID Stainless Steel Blank
2.00'ags - 277.14' bgs

8" ID Stainless Steel 0.050-in Screen|
277.14' bgs - 302.14' bgs

B G W, . W Y . W, . Y W S

PR T

MO S A N N N 8N AN R 8 S N N YN N OY YN NN N NN NN

g
\‘

200

7571 185 - 200: Gravelly Sand (gS)

8" ID Stainless Steel Blank

71200 - 205:Sand (S)

302.14'bgs - 312.13' bgs

“1205 - 230: Slightly Silty Sand [(m)S]

8" ID Stainless Steel 0.050-in Screen

312.13'bgs - 322.13' bgs

8" ID Stainless Steel Sump

AT AR SR YU

322.13'bgs - 325.13' bgs

G N W W . . "l G il W W
N
N
T

A N N S e A N A A N SN e A AANTY

. i +1230 - 245:5and (5)
. ‘A 240—
‘] i =] 245 -246: Gravelly Sand (gS)
. ‘ 246 - 255: Mud/Silt (M)
<7 i === 255 - 260:Slightly Silty Gravelly Sand
£l A g0zl [m)gs]
; v oy,
(/] “ _ ';;";:j,?:. 0 260 - 290: Sandy Gravel (sG)
R 5 1] -
Hole Dimensions: [ x| X _fege
16" Temporary Casing: 129.07' bgs | [ ' _bEsss
12" Temporary Casing:325.14' bgs || }€ 280—b 5 LS
m— P 7| Depth to Water 283.06' (9/13/19)
Total Depth : 326.25' bgs == S

ags = above ground surface

bgs = below ground surface
B-2

A-6006-992 (REV 0)
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WELL SUMMARY CONTINUATION SHEET Page_3 of _3

Well ID: C9753 | Well Name: 299-E27-137B . Project: 4 Wells in the 200-BP-5 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA

Depth {Graphic

inFeet| Lo Lithologic Description (ft bgs)

Description Diagram

. 260 - 290: Sandy Gravel (sG)

280—¢

Type I/l Portland Cement _b

Well Completion Material: Rt
WA

0.0' bgs - 10.2' bgs : 0
Bentonite Crumbles Eh G
10.2' bgs - 266.7' bgs

; 290 - 305: Gravel (G)

Bentonite Pellet Seal =X 300K

266.7' bgs - 273.2' bgs i Ei A

8-16 mesh Primary Filterpack X TREX ;+] 305 - 315:Sandy Gravel (sG)

N 23 §
e N
:

|

273.2' bgs - 304.3' bgs

Bentonite Pellet Seal £ : 5] 315 - 324:Gravel (G)

304.3' bgs - 309.1' bgs A . 320

8-16 mesh Primary Filterpack

309.1' bgs - 325.4' bgs ;" il 324-325:5a ndy Gravel (sG)

Natural Fill o 325 - 325.25: Basalt
325.4' bgs - 326.25' bgs e

Permanent Well:

8" ID Stainless Steel Blank

2.00' ags - 277.14' bgs

8" ID Stainless Steel 0.050-in Screen

277.14' bgs - 302.14' bgs

8" ID Stainless Steel Blank

302.14' bgs - 312.13' bgs

8" ID Stainless Steel 0.050-in Screen

312.13'bgs - 322.13' bgs

8" ID Stainless Steel Sump

322.13'bgs - 325.13' bgs

Hole Dimensions:

16" Temporary Casing: 129.07' bgs

12" Temporary Casing:325.14' bgs

Total Depth : 326.25' bgs

ags = above ground surface

bgs = below ground surface

A-6006-992 (REV 0)
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BOREHOLE LOG

Page | of 4
Date: 5128/

Well ID: (!‘\"153

| Well Name: 2.09 . 3,24 - VA%

Location: A0 .G o ‘:\FJ of (Av92

Project: \ Qs gost Dad Teoo Mowaring WElls in Ave 200-09-5 o ou | Reference Measure Point: Greround Souw Bace.
’ _ Comments:
: Sample Description: e
Depth (ft) | Sample Gfgh'c Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sar[rjxel?rt;h ‘r’;gﬁz'dngs'fr;'“'l';?g,.'f;h‘c,g'ater
9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other ping ] P !
Level, Other
= U : r o ]

& (e \I Giover P2 e feol - 24" quger O used
| E. -6'}- F&MAS\N_SW[(M\S_:L lor Lve Coret A®" shacler
| __ lRe - “En : . Aded hote Sae 1" byengntia Caing
- L mod, soched) TRY-$ GaY vba -0, 08, (Bre oatd [t n B i bo At

e + o :
| . c ignt oltr browm (deNMosere | w' 2"0D anrZoo

- GvS: 150" {0 g¥rma . tan w | MCA rgtin' 3.5 7 Gitab Sowmple

> glelg |0 = ¥ ' v '
| | GRS PEXAPLN L
_ S &S, D8 ank hcau:\\l‘d.:\hx‘g;
] LT ke Ao £ wALAOA

\0 5. S -|0‘§0:G\rwﬂa=$a)_;g (a5

b v . o
_S'IMIM L ? 1n'_l!v.cnr.uu-.')o-;.mlmf&_:l.-w--k.... ;u,_\_rf-ua.A-Suh\mquuf_uMl
— o : : 0. erg et = (L3 AN, sand. Sarhed’
] . ' . f 0. €1gs 2.5 G Lighk ytilaw iSie Yrown Stran Cun wa ] WA L&ru:b
0. * s
- Ct o
- ‘D .,
% = e e
il A 1 i - . - ¢
== .o.. s "'mf. SandiTEY B N na ) B ). 008 [ened. = crn avg Y rmad. 0040210V 411E12.845 )2
| T cmm%mML_ _______
—— 5 |‘ . )
6..’. LI | o
20 = 5. | R
| 2119 e ,’- ' 0, .22 m@m, ;g!)m.uyn\,uﬁmmm
1 ’ : . > M A s - ({‘Qﬂ’)u‘d;“!‘“é‘ﬁ Y. .
- SO sk : colalhn Afaus mod Cyea ] WO
i £22.8Y 10]2 Vigas W
— . ". ) b-

26 G2 Je. ¢
] gbo“q e 10 STAWLS Y P A/ B P MMAWMMMW
— o .‘-UQLMM%M&@%.\".Mmm;<-:.sm:

_ 1 " 2 .' _D i Z—QLW—UQEMNMWAMLHLL
Sl
30 |68 e "o dp iSans (D)
_6‘30“‘1 .' e 30 =& (Gt DO W20 9_1-!:\..‘%(-5.‘...34:‘%%-“&“@%&1
] 0 160740 4 9071, Sund €S 1M MEYL U Ca= v e [ Medm ot Jug wnad. Sordlds
- “ S wmmmﬁgmﬁma svan 12| 1A

Reported By:

Brandon Tnarnaw _(aeolo15¥ — Aﬂéz{nﬂl/ 21319
Print Name 2] Title Signature Date
AR Taulloe,
QY In SPrinde)f _Sv_(eologust i 6304
Print Name | Thie $ignétiire " Date
For Offize Use Only
OR Doc Type: WMU Ccdais):
A-6003-642 (REV 1)
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BOREHOLE LOG (Cont.)

Page_2 of 4

Pate! 5120019

Well ID:C94 52 | Well Name: 2.91¢( - §2.7- 127 ¢, | Location: & 0,4y S of Ca162
co: Comments:
: Sample Description: e
Def't:’th Sample Grfp WS | sediment Clussification, Grain Sizs Distribution, Color, Molshure Content, 5 ag efi’:]h ﬂ;ﬁgg”gég:""',‘;? gﬁiféh%s;ter
(ft) g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other piing il ’
Level, Other
35 A6, |00 302867 S30d (S) Can'e Lonlin] 2,60'aa
_|3heha 55 35" 5 J.6raue)i 80 1) 20 F,2-10 B ava), tosaded-suvaegativ, 1V 19" 00 4w aacceY, (s, =
_ i £ A0 4. Sands 90 4. M S0 1. 2,0, Ene = watrs (mtd-cenae) e GidaVo Sawaple,
_| ' rked, & LSi1£12,G9GI2 Lght hiownish af aw, med= Shrea trn ] HCL
Jo | e b . O may quant\ Si74 15 40man (4 o 2ua N Slignb = A, cen wl

= {plz)“c‘l '. s ..';v.

ML odwee crofackeriSries Siva\al or twl Sdvae 23S glab

somole Som A5

PR (I R T YFFWIE. TRTTIEN R WG TP, W SR
G3Ng | el sacqed; 90y Send L gEAMYS hRufas ulos. (os, avg ) el Siried 6,
| LB ﬁ*;i_ﬁm_%m_mmgraq.mak oen w| WL

’ " J
a e | B0 -85 Graduly Sand
3 . ‘ ot 3 S 2 Z=- (8 sren); FOUAACA = Suly
50 ' . ] + T
Gl319 0 |pwr ork(d BC/ M5 A = = l:i

_| e ‘lser b 8,8y, S 1A 2L9 W2 gak nvinon areyg (A1), weak vun

i S T 74
5 6 S, g .'.0_56-10 15.1»-\3(5)

_|elqna |1 vTb- ! e )

_ . P : snru.a.-m-z.s,m\-Eoi.mlio-‘f.l:.u.sﬁ-u.ux.(‘us..:uas\,,m_\t sacetA, T390

_ (12 Wamk weguals gra WL~ mod. T | BN

(00 (S, ":".."-‘ . -5 3 . . = = N A
BICILICE PR R sorteds90 L Sanat S0 (] €0 B 1 e ers.(pasd= (o%. ug,
_ S e socktd 35 ) SMA1 2,89 (0] 2 Mg beewaltes (S aak
e et ke w] WO

[”'5 6,5. :.‘,': .Il 3. 180 . 20 1, - o
_|Gf/Hhg |V loaeat garved B S adits -j.nql}fg oL B Ea = erg (gnrd - (€ ok s0Chd,
| T Hhs : - w[ HCI
B 70290 sty sy Saas TS )

10 6.5, . .‘. e LA a0 . Y - \}_fou.ldzd-

_ Glsi 4 i s hround, el WL@,-TSJI.Sa-\a: 50 )] s01.¢ vea-u.rs (En -
| o (5. 994,), 0008 Sorded 20).6ilt:26Y 1] Ligwy Q‘ri}(‘_)ﬂ_j\, §-\rm‘,
_ ..: (i) .. [ 4" b-)! L‘_-(\
T s PTINS 00t 1A we truaded laut ohb¥ pmsak
Reported By:

PRrandon Thumsu (reoleals ¥ %&/o%man 5150119

Title Signature Date

Print Nam

B-6
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BOREHOLE LOG (Cont.)

Page3 of 4
Date: (_Ngnq

Well ID: ca-153 | Well Name: 2.99. g27- 1418, | Location: ~04 v SE of CAT15ZL
s Comments:
Depth Sample Graphict) o sment Classification, mﬁf Color, Moisture Content, Depth of Casing, Drilling Method,
(f) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Enmping Me(lljg‘?élS(a)r:;‘r:fr Sl Vit
16 LS "‘J" 70-90 :SiqlySiity Sona [MS) (oble ool W] 200" and /20D
_leisha [0 D788 Yamn1sy 1-£,2-8m ded-sob- [ddue Py LGS Fagan |
~ _' ~‘ "+ lownde d wol 5ol ECd: 7<) Saad NS ‘[-ﬂss - M-, cos. (ot = {Savnpi L
_| S ov), mad. Sorbed; 209 SE2.6Y N2 light gray sheag. 0 v
| s R
3 65 z
_C"!g“q 2 R0 - 2 L6l 8O dm) 204 2- > - $9by
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299-E27-137B (C9753)
Log Data Report

Borehole Information

Log Date \ 2019-07-26 | Filename | C9753_HG-NM_2019-07-26 | Site 200-BP-5
DTW! (ft) DTW Date DTW Source | Drill Date | Total Depth (ft) Depth Datum
287.6 07/26/19 Bay West 07/23/19 326.25 Ground Surface

Casing Information

Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Welded Steel | Cable Tool TC? 16.05 | 15.35 0.35 1.43 AGS® 130.39
Welded Steel Cable Tool TC 13.03 | 12.73 0.35 4.0 AGS 325.14

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing dimensions
using a circumference tape and dial thickness gauge and calculating the inside diameter. Maximum logging depth
achieved was 325 ft, approximately even with the reported casing depth that is near the top of basalt. Zero
reference is ground surface.

Logging Equipment Information

Logging System Gamma 1LD 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-OP-53023, Rev. 0,
Change 2

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS®

Effective Calibration Date | 12/04/2018 Serial No. H310700352

Calibration Reference HGLP-CC-176, Rev. 0 | Logging Procedure gﬁ;gf? O-OP-53024, Rev. 0,

Logging System Gamma 5TB Type 60% Coaxial HPGe (SGLS)

Effective Calibration Date | 12/12/2018 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-180, Rev. 0 | Logging Procedure SGRP-PRO-OP-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 gﬁ;geps O-OP-53024, Rev. 0,

! 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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SGLS Log Run Information

Log Run 1 2 3 Repeat 6

HEIS Number 1021162 1021163 1021164 1021165

Date 06/12/19 06/13/19 06/13/19 07/25/19

Logging Engineer Patterson Spatz Spatz Spatz

Start Depth (ft) 0.01 64.0 97.0 128.0

Finish Depth (ft) 65.0 129.0 110.0 288.0

Count Time (sec) 100 100 100 100

Live/Real R R R R

Shield (Y/N) N N N N

MSA Interval (ft) 1.0 1.0 1.0 1.0

Log Speed (ft/min) NA NA NA NA

Pre-Verification C9753FTB20190 | C9753FTB2019061 | C9753FTB20190 | C9753ALD20190

612AV00CAB1 3BVO0CAB1 613BVO0CAB1 725AV00CAB1

Start File ADO000001 BD006400 CDO009700 ADO012800

Finish File ADO006500 BD012900 CD011000 ADO028800

Post-Verification C9753FTB20190 | C9753FTB2019061 | C9753FTB20190 | C9753ALD20190

612AVO00CAAL 3CVO0CAAL 613CVO0CAAL 725AV00CAAL

Depth Return Error (in.) 0.0 N/A 0.5 high 0.5 low

Comments None None None None
SGLS Log Run Information

Log Run 7 8 Repeat

HEIS Number 1021166 1021167

Date 07/26/19 07/26/19

Logging Engineer Spatz Spatz

Start Depth (ft) 287.0 240.0

Finish Depth (ft) 325.0 260.0

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

Pre-Verification C9753ALD2019 | C9753ALD2019072

0726BVO0CAB1 6BVO0CAB1

Start File BD028700 CD024000

Finish File BD032500 CD026000

Post-Verification C9753ALD2019 | C9753ALD2019072

0726CVO0CAA1L 6CVO0CAAL
Depth Return Error (in.) N/A 1.5 low
Comments None None

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

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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NMLS Log Run Information

Log Run 4 5 Repeat 9 10 Repeat

HEIS Number 1021168 1021169 1021170 1021171

Date 06/13/19 06/13/19 07/26/19 07/26/19

Logging Engineer Spatz Spatz Spatz Spatz

Start Depth (ft) 0.0 73.0 128.0 240.0

Finish Depth (ft) 129.51 87.0 287.75 256.01

Count Time (sec) 15 15 15 15

Live/Real R R R R

Shield (Y/N) N N N N

MSA Interval (ft) 0.25 0.25 0.25 0.25

Log Speed (ft/min) NA NA NA NA

Pre-Verification C9753FPB20190 | C9753FPB2019061 | C9753AHD2019 | C9753AHD20190

613AV00CAB1 3AV00CAB1 0726AV00CABL1 | 726AV00CAB1

Start File ADO000000 BD007300 AD012800 BD024000

Finish File AD012951 BD008700 AD028775 BD025601

Post-Verification C9753FPB20190 | C9753FPB2019061 | C9753AHD2019 | C9753AHD20190

613BVO0CAAL 3BVOOCAAL 0726BVOOCAAL | 726BVO0CAAL

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

Comments None None 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

08/13/19

Reference(s)

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

Casing corrections for a 0.35-in. thick casing was applied to the first and second casing for the SGLS log data.

For the SGLS, a water correction was applied below 287.6 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 EXCEL templates identified

as ALD20181204 and FTB20181212 using an efficiency function and corrections for casing and dead time as
determined by annual calibrations.

NMLS data are reported in counts per second for the entire length of the borehole. Conversions from count rate to
vol% moisture were not performed because of the excessive outside diameters of the casing.

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).

6 Hanford Gamma Unit

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

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




HGLP-LDR-1096, Rev. 0

\b‘) Bay We $’ SGW-64056, REV. 0 Page 4 of 19

Cust -Focused Envil tal & Industrial

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Based on the divergence of the 609 and 1764 keV gamma rays, radon is evident in the first two log runs from 0 to
65 ft on June 12 and from 65 to 129 ft on June 13.

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 relatively high moisture from 242 to 252 ft appears to be
associated with a fine-grain interval based on the elevated Th-232 concentration.

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

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-340 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Natural Gamma Logs (300-460 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (220-340 ft)

Combination Plot (0-340 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-340 ft)
Repeat Section of Natural Gamma Logs (97-110 ft)
Repeat Section of Natural Gamma Logs (240-260 ft)
Moisture Repeat Section (73-87 ft)

Moisture Repeat Section (240-256 ft)

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

2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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Manmade Radionuclides
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Natural Gamma Logs
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Total Gamma & Moisture

Total Gamma

(199)) ydaQ

o o o o o o o
o o o o o o o o o o — N ™ < Lo ©
— AN o™ < Lo (] N~ [ee] (e} — — — — — — —
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
b ——
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _
i low | | ! ! ! ! ! ! _ _ _ _
o L] 1 AT 5 | | I | | } | | | |
i U Tt al 3 Ll , | | | _ _ _ _
iy _ _ Y1t _ A _ _ _ _
LK. PN B SEN & , _ f : ]
_ _ _ _ | Y L i
_ _ _ _ _ |
_ _ _ _ _
_ _ _ _ _
_ _ _ _ !
_ _ _ _ |
[ I Y I S N I M
T T T T T T T 1 _
| | | | |
| | | | | _
_ _ _ _ _
_ _ _ _ _
T 0
_ _
|
|||||||||||||||||||||||||||||||| [
_ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ !
_ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _
—“——+ — + _———— — + + —
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
I I N I R N I A I S A N N I I A I SO M B
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
o o o o o o o o o o o o o o o o o
— AN o™ < Lo (o] N~ oo (e} o — N (ep] < Lo (o]
— — — — — — —

(1994) Ydaqg

80

60
cps

40

20

150 250 350 450 |
cps
B-27

50
Zero Reference - ground surface



HGLP-LDR-1096, Rev. 0

Page 14 of 19

SGW-64056, REV. 0

@BayWas[ 299-E27-137B (C9753)

Customer-Forused Envirenmental & Industrial Solutions

Moisture

Total Gamma & Moisture

150

Total Gamma

o o o o o o (@] o o o o
O N~ o6] (@] o — N (42 o o —
— — — — AN (qV] N N N o o
| | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | |
_ _ _ _ _ _ _ _ _ _ _ _
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
A ———t———t———t——— ———t ————— —— < ——————
| | | | | | | | | w | |
| | | | | | | | | | |
| | | | | | | | | i | |
| | | | | | | | | F | |
_ _ _ _ _ _ | _ _ z _ _
| I 1. | _ | ]| | | |
o ) el 1 RN RIS S N
e ) : [y 0| | | |
| | | | _ | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
[ R N N N A N N N A A A R A I
T T T T T T T T T T T T T 1 T T T T T T T T T T T 1
_ _ _ _ _ _ _ _ _ _ _ | _
_ _ _ _ _ _ _ _ _ _ | || | _
| | | | | | | | | | | | |
| | | | | | | | | | | | | |
R e e e R
| | | | | | | | | | | | |
| | | | | | | | | | | || |
| | | | | | | | | | | |
R I R S I | | | | | |
_ T e _
| eesposTote |
| | | | | | |
| | | | | | | | |
| | | | | | | | |
e A T T T _
| | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
1 1 1 1 1 1 1 1 1 1 1 1 1
o o o o o o o o o o o o o o
Te] N~ 0] (@] o — AN (42 Te] [{o) N~ [e0) (o)) o
— — — — (9V) (9V) (9V) N N N N N N o™

(199)) ydaQ

(1994) Ydaqg

310

450

350

150

50

80

60

40

20

cps

cps

Zero Reference - ground surface

B-28



o o
.
35
Rr_b
61
D
o O
o
4
o
=
o
—
[}
I
o
>
L
nd
©
(o]
o
<t
(o]
=
O]
w

©Bay West

299-E27-137B (C9753)
Total Gamma & Hanford Gamma Unit

Customer-Forused Emironmental & Industrial Solutions

Hanford Gamma Unit

Total Gamma

(199)) yidaq

Water Level

| casing chgnge—

(193)) yrdaq

340

350

150

50

cps

HGU

Zero Reference - ground surface

B-29



Page 16 of 19

HGLP-LDR-1096, Rev. 0

SGW-64056, REV. 0

299-E27-137B (C9753)
Repeat Section of Natural Gamma Logs
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
09/30/19 Matthan G. Wilson (CHPRC)
Date of Survey: Surveyor / Company: _
11/07/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of BP-5 Well C9753 —
(299-E27-137B) located southeast of B-Farm Units: Meters
in 200FE Area. Hanford Area Designation: 200E
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
2E-11 (CHPRC) and 2E-12 (CHPRC)
Well ID Well Name Easting Northing Elevation
C9753 299-E27-137B 574332.45 - 136625.32 . Center of Casing
208.4806 ¢[Top Inner 8" Casing, N.FEdge
208. 798 *[Top Outer Casing, N.Edge Stamped "X"
208 . 02 9 »|Brass Survey Marker
Notes:

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

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

Surveyor Statement:

I, Lawrence B. Munnell,
(Registration No. 16216),

performed by me,
supervision.

or under my direct

a Professional Land
Surveyor registered in the State of Washington
hereby certify

this report is based on a field survey
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WELL DEVELOPMENT AND TESTING DATA

WellID: (1457

Well Name: 2949 -£27 218

Date: 9 (o 1

Location:n,0.5 we SE of (a152

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

B-37

Has the well been surveyed? OYes No Does the well have a cement pad? OYes ©fo
' Initial Conditions é
Protective (Outer) Casing
Start of Job End of Job X mya
A
STATIC WATER LEVEL: B Ground Level or N
St | l Pad Surface \\———-Permanent Casing
o 518 282.9% ws i
Date: ' .
alkl19q 282.49 %9 28%.058 baS ,
DEPTH TO BOTTOM:
- ~ A= DIR
a15]14 : eB= 299"
Date: gxqielig =
4[] N 3283 fo0 ok ShdnlesS o hif —
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)
3184’ [M,250 ™G (2,93 | 0.65 |0%oS 0830 | ~T15 0.0
291.%" |~v2000 |1363° o83 [0.2% |09 | 130 ~ B0, 0 4
—
1 I zilf
\
\\
Total Pumped: lnderaa) 1142 100 @\ Wnheua\ 2:a1 200 aal Toia\: 12,300 9\
Pump Model: Zeungees X, A ‘ St
Troll Serial Number and Pressure Range (PSI and depth);, _.. 27 udy
Comments: (o Sxenames: CNB3 0ol UG- detiop and (153 _002-9-b~\ldevrop
K Stovieses Lomearwy Steag durdeny Soutiogeent ; QLSRN condushtd griel £ bW TaskalaMen of Mamament
TAdtroat | 5a3it0 Flew sahtr Feading 20012 210043\ ; Final adiwg # 00 3433x100 421
TAtrual 2 TalIDl AP 003433 K100y Firal resdre =00 353K x 190 a3)
Prepared By:
_ Bossasn Tharned M@Mf )19
Print Name ignature Date
Reviewed By:
JMNZQ& RIUMDUZJ/' Q/ W 7/23//5
Print Name =T Signature - Date
For Office Use Only
OR Doc Type: WMU Code(s):
Page 1 of 1
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C9753 Photo Log
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