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1 Introduction

This borehole summary report provides an overview of the well drilling and construction activities
performed during installation of two dual-purpose monitoring wells in the 100-KR-4 Groundwater
Operable Unit (OU) along the River Corridor of the Hanford Site (Figure 1). SGW-62588, Description
of Work for the Installation of Two Wells in the 100-KR-4 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 dual-purpose wells were drilled, constructed, and developed between October 23 and
December 19, 2018, 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 support monitoring efforts associated with DOE/RL-2017-30, KW Soil
Flushing/Infiltration Treatability Test Plan. Data collected during drilling and sampling of these wells
will be used to define the lateral extent of contamination (SGW-62588). The wells will be used to
perform groundwater monitoring of hexavalent chromium and field parameters for the initial response

to vadose zone flushing from the addition of pH-adjusted effluent through the soil column (SGW-62588).
Installation of the new wells supports Ecology et al., 1989, Hanford Federal Facility Agreement

and Consent Order. The wells were installed in compliance with substantive standards of 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 the well
development and testing data sheets are presented in Appendix A for well 199-K-235 (C9973) and

in Appendix B for well 199-K-236 (C9974). Figure 2 shows the well locations.

1.1 Drilling, Sampling, and Well Construction Activities

This section summarizes the field activities associated with installing dual-purpose wells 199-K-235
(C9973) and 199-K-236 (C9974).

1.2  General Information

The two new wells were constructed in accordance with substantive standards of WAC 173-160,
“Minimum Standards for Construction and Maintenance of Wells,” and the construction specifications
identified in the DOW (SGW-62588). 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-2013-36, 100-KR-4 Groundwater Operable Unit Well Installation Sampling and Analysis Plan;
and DOE/RL-2013-36-ADD6, 100-KR-4 Groundwater Operable Unit Well Installation Sampling and
Analysis Plan, Addendum 6: Wells 199-K-235 and 199-K-236 (hereinafter referred to as the sampling
and analysis plans [SAPs]).
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Table 1. Project Well Identification and Drilling Date Summary

Well Installation Date
Well ID Well Ecology Well
Number Name Start Finish Tag Number
C9973 199-K-235 10/23/2018 12/19/2018 BKG 094
C9974 199-K-236 10/29/2018 12/19/2018 BKG 097

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 C9973 and C9974 were drilled with a Bucyrus-Erie® 22W cable tool drill rig, operated by
Carpenter. Each well was drilled with an 11 in. outer-diameter (OD) carbon steel casing to total depth
(TD). The boreholes were drilled using a combination of an 8.50 in. OD or 8.75 in. OD drive barrel.
All temporary casing was advanced to TD with a 10.75 in. OD and 9.75 in. inner-diameter shoe. Both
boreholes were drilled to ~38.1 m (125 ft) below ground surface (bgs).

1.2.1.2 Sampling

Sampling was conducted in accordance with the DOW (SGW-62588) and the SAPs (DOE/RL-2013-36
and DOE/RL-2013-36-ADD6). 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 chip tray compartments for storage. Additional
grab samples were collected every 1.5 m (5 ft) once water was encountered and then composited into

6.1 m (20 ft) sieve analysis samples. Sieve analyses of the composited samples were performed to
determine particle-size distribution, and the results were used to select the filter pack and well screen

slot size for well construction.

Three split-spoon soil samples were collected at each borehole for chemical analysis. The first split spoon
for each borehole was collected at the estimated depth for the contact between the Hanford formation and
the Ringold Formation. The second and third split spoons were collected in the upper portion and lower
portion of the unconfined aquifer, respectively. During drilling, two groundwater samples were collected
at both C9973 and C9974. The groundwater samples were collected to determine ambient chemical
concentrations, to determine the concentrations within the aquifer near the new wells, and to identify if

a vertical contaminant distribution is present in the aquifer. 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 collected for chemical analysis were collected by
CHPRC nuclear chemical operators. Section 2.2 provides additional well-specific sampling information.

Bucyrus-Erie® is a registered trademark of Caterpillar, Inc., Deerfield, lllinois.
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1.2.1.3 Geophysical Logging

The two 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 11 in. OD temporary casing and was
logged 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 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. LEL
wellhead monitoring was required prior to welding activities. Areas monitored for VOCs included the
driller’s breathing zone near the wellhead, the wellhead or source, any fresh drill cuttings and/or geologic
samples, and any other areas of potential concern.

Very low to nonexistent levels of the monitored reagents were detected downhole during drilling
activities, except for C9973, where VOC readings of 15 parts per million were found at the source on
November 7, 2018. VOCs were not detected in the breathing zone at either borehole location.
Additionally, the LEL never exceeded 0% at either borehole location.

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 6-3/4 in. OD, 6 in. inner-diameter,
Schedule 10S Type 304/304L stainless-steel blank casing, vee-wire screens, and sumps with end caps.
Well 199-K-235 (C9973) had a break in the 6 in. inner-diameter screen at ~30.5 m (100 ft) bgs,

and a 5-1/4 in. OD, 5 in. inner-diameter, Schedule 10S Type 304/304L insert with corresponding
stainless-steel blanks, screen, and sump (with no end cap) was placed inside the 6 in. inner-diameter
well. Screens used at both wells were continuous vee-wire wrap with a 40-slot (0.040 in.) aperture, and
each well used a 1.5 m (5 ft) sump (i.e., 1.5 m [5 ft] of blank with a welded end cap) located below the
screened interval. Section 2.2 provides further details on the construction materials used for each well.
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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
an 8-3/4 in. OD. The test was conducted prior to setting the permanent well in accordance with
WAC 173-160 requirements.

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 10-20 mesh Colorado silica sand, with an addition of 8-16 mesh Colorado
silica sand at well 199-K-236 (C9974). The filter pack was settled using a dual-flange surging method.

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 ~0.9 m (3 ft) seal, followed by granular #8 (8-20 mesh)
bentonite crumbles. The granular bentonite was placed from the top of the bentonite pellet seal to ~3 m
(10 ft) bgs. Type I/II 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 7535.1-2017, American National Standard for Safety Colors, for increased visibility of physical
hazards. Section 2.2 provides further details on well construction.

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 seal was placed. Well 199-K-235 (C9973)
was developed in two ~4.6 m (15 ft) intervals within the 6 in. diameter stainless-steel casing, and

an additional interval was developed after the 5 in. diameter stainless-steel insert was placed. Well
199-K-236 (C9974) was developed in two ~4.6 m (15 ft) intervals, both using an electric submersible
pump. 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 data logger 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 Appendices A and B for C9973 and C9974,
respectively.

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

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

131  Well 199-K-235 (C9973)

Drilling began at well 199-K-235 (C9973) on October 23, 2018, using a Bucyrus-Erie 22W cable tool
drill rig. The well was constructed between November 14 and December 19, 2018. The borehole was
drilled to a TD of 38.1 m (125.0 ft) bgs, and the 11 in. casing was advanced to a depth of 38.10 m
(125.01 ft) bgs on November 8. The temporary casing was 11 in. OD carbon steel with threaded joints.

Sampling at C9973 included collecting soil samples for geologic archival purposes, composited soil sieve
samples for determining particle-size distribution (sieve analysis), three soil grab samples and three
split-spoon samples for chemical analysis, as well as two groundwater samples 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 6.1 m (20 ft) composites of each 1.5 m (5 ft) soil grab sample from the top of the water table
to TD. Three soil grab samples were collected at ~13.7 m, 22.9 m, and 24.4 m (45 ft, 75 ft, and 80 ft) bgs.
The first split-spoon sample was planned to be collected at the estimated contact depth between the
Hanford formation and Ringold Formation but was collected sooner at ~19.1 m (62.5 ft) bgs where the
Ringold Formation was encountered. The remaining two split-spoon samples were collected as planned
in the upper and lower portions of the unconfined aquifer. Groundwater samples were collected during
drilling at ~29.0 m and 37.2 m (95 ft and 122 ft) bgs prior to reaching TD. Static water was tagged at
27.12 m (88.97 ft) bgs on October 31. A final static water level was tagged at 26.91 m (88.30 ft) on
December 19. Table 3 provides summary information for the samples collected for chemical analysis.

Geophysical logging was performed through the 11 in. OD casing on November 12 using NMLS from the
surface to 26.83 m (88.02 ft) bgs and using SGLS from the surface to 37.80 m (124.03 ft) bgs. Manmade
radionuclides were not detected in the borehole. Appendix A provides the geophysical logging report for
C9973 (HGLP-LDR-1058).

Well completion activities began on November 14. Carpenter performed a straightness test with a 6.1 m
(20 ft) long, 8-3/4 in. OD tester. The tester passed through the 11 in. temporary casing without binding.
Well installation materials included 6 in. inner-diameter and 6-3/4 in. OD, Schedule 10S Type 304/304L
stainless-steel blank casing, screen, and sump. A total of 6.10 m (20.00 ft) of continuous vee-wire wrap,
stainless-steel screen with a 40-slot (0.040 in.) aperture was used. Stainless-steel centralizers were placed
at the bottom and top of the screen interval and at 12.2 m (40 ft) intervals above the screened section.

A liner consisting of 5 in. inner-diameter and 5-1/4 in. OD stainless-steel blank casing, screen, and sump
(no end cap) was placed inside of the 6 in. inner-diameter permanent casing on December 19 due to

a break in the 6 in. inner-diameter screen at ~30.5 m (100 ft) bgs. Table 4 provides information on the
well construction materials and associated depths for C9973, and Appendix A provides the well
summary sheet.
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Table 3. Sample Summary for Well 199-K-235 (C9973)

Sample Sample Sample Depth Sample Sample HEIS
Date Interval (ft bgs) Medium Method Number
10/25/2018 Waste 45.1 -46.6 Soil Grab B3MDEF8
10/292018 1-001 62.7—-65.2 Soil Split spoon | B3M7F8, B3AM7F9, B3M7HO
10/30/2018 1-002 74.9-76.9 Soil Grab B3M7H1, B3M7H2 (DUP)
10/30/2018 1-003 79.7-81.7 Soil Grab B3M7H3
. . B3M7H4, B3M7HS,
10/31/2018 1-004 84.7-87.2 Soil Split spoon B3M7H6
B3MT7R6 (filtered), B3IM7T6,
11/1/2018 1-005 94.61 Water Pumped B3M7J0 (filtered), BAM7T7,
B3M7J1
11/7/2018 1-006 119.8 -122.3 Soil Split spoon | B3AM7H7, BAM7P1, B3M7P2
B3M7RY7 (filtered), BAM7TS,
B3M7J2 (filtered), BAM7T9,
B3MT7RS (filtered) (DUP),
11/8/2018 1-007 121.90 Water Pumped B3M7V0 (DUP), B3M7J4
(filtered), B3M7V1 (DUP),
B3M7J3
B3M7KO (filtered), B3AM7K1,
B3MT7TI (filtered), B3AM7T2,
11/29/2018 Post-development 100.46 Water Pumped B3M7T3, B3M7T4,
B3M7T5, B3AM7K2
bgs = below ground surface

HEIS =

Hanford Environmental Information System

Well development at C9973 was performed during construction, prior to adding the final bentonite seal.
Development operations were conducted from November 28 to November 29. A total of two intervals

at ~4.6 m (15 ft) apart were used to complete development on the 6 in. inner-diameter stainless-steel
casing using a 5-horsepower (hp) submersible pump. The average purge rate for all intervals was

303 L/min (80 gal/min). One redevelopment interval was conducted on the 5 in. inner-diameter insert

on December 19 and no significant change was seen with the liner (see Table 2 for redevelopment data).
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 53,593.9 L
(14,158 gal) of water was purged during development at C9973. Table 2 presents the results for all three
stages of development for this well, and Appendix A provides the well development and testing

data sheet.

10
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Table 4. Construction Summary for Well 199-K-235 (C9973)

6 in. Diameter Stainless-Steel
Permanent Casing and 5 in. Diameter
Stainless-Steel Insert 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

125.0 88.30 Stainless-steel Portland
(12/19/2018) | monument +3.00-2.00 NA - cement 0.0-125 | Type VIl
6 in. stainless- Bentonite
steel blank +2.00 — 79.85 N/A 12.5-72.9 #8
. crumbles
casing
6in.stainless- | 795 11985 | 0040 | BeMONC | 999 765 | 3gin.
steel screen pellets
6 in. stainless-
steel sump 119.85 - 124.85 N/A
(end cap)
5 in. stainless-
steel blank +1.25-78.22 N/A Fil N
casing Pterpack | 76.5-125.0 | 10-20
- B sand
dn.stainless- ) g6 57 11925 | 0.040
steel screen
5 in. stainless-
steel sump (no 119.25 - 124.57 N/A
end cap)
bgs = below ground surface

N/A

not applicable

1.3.2  Well 199-K-236 (C9974)

Well 199-K-236 (C9974) was installed between October 29 and December 19, 2018. The borehole was
drilled to a TD of 38.3 m (125.5 ft) bgs. Drilling began on October 29 using a Bucyrus-Erie 22W cable
tool drill rig. The temporary casing used was 11 in. OD carbon steel with threaded joints. The 11 in.
casing was advanced to a final depth of 38.40 m (125.98 ft) bgs on November 27.

Sampling at C9974 included collecting soil samples for geologic archival purposes, composited soil sieve
samples for sieve analysis, three split-spoon samples, and three grab samples, 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 6.1 m (20 ft) composites of each
1.5 m (5 ft) soil grab sample from the top of the water table to TD. Split-spoon samples were collected
approximately at the estimated Hanford formation/Ringold Formation contact, as well as in the upper
portion and the lower portion of the unconfined aquifer, at 16.2 m, 26.5 m, and 36.6 m (53 ft, 87 ft, and
120 ft) bgs, respectively. Grab samples were collected in the vadose zone at ~18.3 m, 22.3 m, and 24.4 m
(60 ft, 73 ft, and 80 ft) bgs. Groundwater samples were collected at ~29.0 m and 37.2 m (95 ft and

122 ft) bgs during drilling; a single groundwater sample was also collected during well development.

A final static water level was tagged at 27.04 m (87.73 ft) on December 18. Table 5 provides summary
information for the samples collected for chemical analysis.
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Table 5. Sample Summary for Well 199-K-236 (C9974)

Sample Sample Sample Depth Sample Sample HEIS
Date Interval (ft bgs) Medium Method Number
. . B3M7K4, B3M7KS5,
11/6/2018 1-001 52.7-552 Soil Split spoon B3M7K6, B3MDF9
11/7/2018 1-002 60.0 - 62.0 Soil Grab B3M7K7
11/7/2018 1-003 73.0-75.0 Soil Grab B3M7K8
11/8/2018 1-004 80.0 - 82.0 Soil Grab B3M7K9, B3M7L0 (DUP)
11/12/2018 1-005 87.2-89.7 Soil Split spoon | B3M7L1, B3M7L2, B3M7L3
B3M7V6 (filtered), BAM7V7,
11/13/2018 1-006 95.56 Water Pumped B3M7J8 (filtered), BAM7W6,
B3M719
11/20/2018 1-007 120.2 - 122.7 Soil Split spoon | B3M7P3, B3M7P4, B3M7L4
B3M7V8 (filtered), BAM7V9,
B3M7WO (filtered) (DUP),
B3M7W1 (DUP), BAM7M4
11/26/2018 1-008 122.26 Water Pumped (filtered), B3M7W7, BAMTMG6
(filtered) (DUP), BAM7WS8
(DUP), BAM7M5
B3M7NO (filtered), BAM7NI,
B3M7N2 B3M7X6, B3M7X2
12/17/2018 | Post-development 99.97 Water Pumped (filtered), BAM7X3, B3M7X4
(filtered), B3M7X5
bgs = below ground surface

HEIS = Hanford Environmental Information System

Geophysical logging was performed through the 11 in. OD casing using NMLS from the surface to
26.84 m (88.07 ft) bgs on November 28 and using SGLS from the surface to 37.50 m (123.02 ft) bgs on
November 27. Manmade radionuclides were not detected in the borehole. Appendix B provides the
geophysical logging report for C9974 (HGLP-LDR-1059).

Well completion activities began on November 28. Carpenter performed a straightness test with a 6.1 m
(20 ft) long, 8-3/4 in. OD tester. The tester passed through the 11 in. temporary casing without binding.
Well installation began on November 28 using 6 in. inner-diameter and 6-3/4 in. OD, Schedule 10S

Type 304/304L stainless-steel blank casing, screen, and sump. A total of 12.19 m (40.00 ft) of continuous
vee-wire wrap, stainless-steel screen with a 40-slot (0.040 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 C9974, and
Appendix B provides the well summary sheet.

Well development at C9974 was performed during construction, prior to adding the final bentonite seal.
Development operations were conducted on December 13. A total of two intervals at ~4.6 m (15 ft)
increments were conducted to complete development using a 5-hp submersible pump. The average purge
rate for all intervals was ~303 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 ~34,068.7 L (9,000 gal) of water was purged during development.
Table 2 presents the results for the two intervals of development for this well, and Appendix B provides
the well development and testing data sheet.

12




SGW-63047, REV. 0

Table 6. Construction Summary for Well 199-K-236 (C9974)

6 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
125.5 87.73 Stainless-steel +3.00 - 2.00 N/A Portland 0.0-105 Type
(12/18/2018) | monument cement il
Stainless-steel | 69 _ 80.20 Na | Bemonite s 17 | us
blank casing crumbles
Stainless-steel | g950 12020 | 0040 | BeMOnte |57 947 | 380
screen pellets
. | f;ggr pack | 47 1137 | 10-20
Ssﬁf;l‘; ess-steel | 12020 - 125.21 N/A —
Filterpack | 1137 1255 | 8-16
sand
bgs = below ground surface

N/A

not applicable

2 Geologic Observations

This chapter summarizes the general geology of the 100-KR-4 OU and the geology encountered at each
of the well sites during drilling.

2.1  Geology of the 100-KR-4 Operable Unit

The 100-KR-4 OU is in the northwest portion of the Hanford Site along the southern shoreline of

the Columbia River, and it is located ~48 km (30 mi) north-northwest of Richland, Washington.

The 100-KR-4 OU includes the KE and KW Reactor areas and adjacent portions of the 600 Area
(SGW-62588). The stratigraphy of this area is comprised of several different sedimentary deposits that
lie above the Columbia River Basalt Group. The major units that are found in the 100-K Area include
the following (from youngest to oldest):

e Holocene eolian deposits, disturbed sediments, and recent sand and gravel backfill
e Pleistocene sand and gravel sediments of the Hanford formation
e Miocene-Pliocene Ringold Formation sediments:

— Sand and gravel sediments of the Ringold Formation member of Wooded Island — unit E (Rwie)
— Fine-grained sediments of the Ringold Formation upper mud (RUM)

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

The ground surface of the 100-K Area has been extensively disturbed by grading, soil backfilling,
construction, and demolition work, generally ranging from 3.0 m to 9.1 m (10 ft to 30 ft) bgs but it can
extend more deeply (SGW-62588). The Pleistocene Hanford formation is divided into three facies
including gravel-dominated, sand-dominated, and slack water cataclysmic flood and interflood deposits
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that resulted from the Missoula floods that occurred 15,000 to 12,000 years ago (SGW-62588).

The gravel-dominated facies are highly mafic due to a basaltic composition, ranging from ~50% to 80%.
The sand-dominated facies consists of ~50% mafic and 50% quartz-feldspar that is relatively thicker than
the gravel-dominated facies and predominantly horizontally laminated of fine- to coarse-grained sand.
The Ringold Formation is below the Hanford formation and consists of semiconsolidated fluvial silt,
sand, and mostly gravels of the Rwie, along with paleosol and overbank silt deposits of the RUM below
the Rwie (SGW-62588). For this project, drilling did not continue below the Rwie; therefore, the
underlying RUM and Columbia River Basalt Group were not encountered.

Additional information regarding the geology of the 100-K Area 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

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

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

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

e WHC-SD-EN-TI-155, Geology of the 100-K Area, 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 (C9973 and C9974). Appendices A and B provide the
respective borehole logs.

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 from field observations, borehole geophysical logging data, and regional
stratigraphic interpretations. It should also be noted that prior to drilling, it was postulated that potential
areas of yellow-stained soil (presumed to be concentrated hexavalent chromium contamination) could
be present during drilling; however, no such sediments were observed from ground surface to TD in
either borehole.

Due to the drilling method used, grab samples may appear more angular than the actual formation.
Samples also could appear more homogenous due to grab samples being collected in a 5 gal bucket and
transferred into a stainless-steel bowl prior to being able to observe the material. Samples may also have

a weaker reaction to 10% diluted hydrochloric acid (HCI) in the presence of water. The following sections
discuss the determination of estimated stratigraphic unit contacts for each of the borehole summaries.
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2.2.1 Well 199-K-235 (C9973)

Well 199-K-235 (C9973) is located ~300 m (~1,000 ft) south of the KW Reactor in the 100-K Area.
The major stratigraphic units encountered after drilling past the gravel backfill placed during remediation
operations include the Hanford formation and the Rwie.

Sandy gravel backfill extended from ground surface to ~7.9 m (26 ft) bgs. The sandy gravels ranged from
35% to 55% gravel, 40% to 65% sands, and 0% to 5% silt. The gravels are dominantly mafic (95%).

The gravels are poorly to moderately sorted, very well rounded to subrounded, and ranged from very fine
pebble to large cobble (2 mm to 160 mm). The sands are also dominantly mafic (70%) and are poorly
sorted, ranging from very fine to very coarse and are subrounded to angular. There is very little silt
present (~5%), which is grayish-brown in color. No reaction was observed with the gravel, sand, or silt
when tested with HCL

The Hanford formation was observed at depths of ~7.9 m to 16.8 m (26 ft to 55 ft) bgs. The contact was
at ~7.9 m (26 ft) due to the increase in angularity of the gravels, slight decrease in mafic concentrations in
both the gravels (~90%) and the sands (~55%), and decrease in moisture content at this depth. The soil
classification throughout the formation was sandy gravel and ranged from 50% to 70% gravels, 25% to
50% sand, 0% to 10% silt. The sand ranged from 55% to 80% mafic, and the gravel ranged from 65% to
90% mafic. No reaction to a slight reaction with HCI was observed throughout the Hanford formation.
The gravel and sand angularity observed was rounded to angular, but both averaged from subrounded to
subangular. Sand grain size ranged from very fine to very coarse (62.5 um to 2 mm). Gravel size ranged
from very fine to small cobble (2 mm to 120 mm).

The contact between the lower Hanford formation and the Rwie was at ~16.8 m (55 ft) bgs, evidenced by
a change from mafic-dominant to felsic-dominant sands and gravels, increase in sand content, and
increased reaction observed when tested with HCI. The soil classifications for the Rwie include slightly
silty gravelly sand, gravelly sand, silty-sandy gravel, sandy gravel, and gravel. Sand composition ranged
from 60% to 80% felsic. The gravel composition ranged from 55% to 75% felsic. There were moderate to
strong HCI reactions throughout the formation until water was encountered, where no reactions were
thereafter observed to TD. Gravel angularity ranged from rounded to angular, but on average was
subrounded to subangular. Sand grain size ranged from very fine to very coarse grain (62.5 pm to 2 mm).
Gravel ranged from very fine pebbles to large cobbles (2 mm to 175 mm).

The final static water level was measured at 26.91 m (88.30 ft) bgs on December 19, 2018. Appendix A
provides the borehole log for C9973.

222 Well 199-K-236 (C9974)

Well 199-K-236 (C9974) is located ~50 m (~160.0 ft) south of well 199-K-235 (C9973). The major
stratigraphic units encountered after drilling past the gravel backfill placed during remediation operations
include the Hanford formation and the Rwie.

Sandy gravel backfill extended from ground surface to ~7.9 m (26 ft) bgs. The sandy gravels ranged from
40% to 60% gravel, 40% to 60% sands, and 0% to 5% silt. The gravels are dominantly mafic (65% to
80%). The gravels are ranged from poorly to moderately sorted, rounded to angular, and ranged from
very fine pebble to small cobble (2 mm to 80 mm). The sands are also dominantly mafic (~80%) and are
poorly sorted, ranging from fine to coarse (0.125 mm to 1 mm), and are subangular. There is very little
silt present (~5%), which is dark grayish-brown in color. A slight to no reaction was observed with the
gravel, sand, or silt when tested with HCI.
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The Hanford formation was observed at depths of ~7.9 m to ~16.8 m (26 ft to 55 ft) bgs. The contact
was at ~7.9 m (26 ft) due to the increase in angularity of the gravels and sands, decrease in mafic
concentrations in the gravels (~60%), and increased presence of fine sands and silts. The soil
classifications throughout the formation included silty-sandy gravel, sandy gravel and gravelly sand that
ranged from 15% to 60% gravel, 40% to 80% sand, and 0% to 20% silt. The sand ranged from 40% to
80% mafic, and the gravel ranged from 40% to 90% mafic. No reaction to a slight reaction with HCI was
observed throughout the Hanford formation. The gravel angularity observed was rounded to angular, and
the sand angularity ranged from angular to subangular. Sand grain size ranged from very fine to coarse
(62.5 um to 1 mm) and was very well sorted. Gravel size ranged from very fine to small cobble (2 mm
to 120 mm).

The contact between the lower Hanford formation and the Rwie was at ~16.8 m (55 ft) bgs, evidenced

by a change from mafic-dominant to felsic-dominant sands and gravels, increase in sand content, and
increased moderate reaction observed when tested with HCI. The soil classifications for the Rwie include
gravelly sand, silty-sandy gravel, sandy gravel, and sand. Sand composition ranged from 70% to 90%
felsic. The gravel composition ranged from 50% to 80% felsic. There were moderate to very strong HCI
reactions throughout the formation until water was encountered, but no reactions were observed thereafter
to TD. Gravel angularity ranged from angular to rounded. Sand grain size ranged from very fine to very
coarse grain (62.5 um to 2 mm). Gravel ranged from very fine pebbles to large cobbles (2 mm

to 135 mm). The silt present was very dark yellowish-brown to brown in color.

A final static water level was measured at 26.74 m (87.73 ft) bgs on December 18, 2018. Appendix B
provides the borehole log for C9974.

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-97-01,
Interim Action Waste Management Plan for the 100-HR-3 and 100-KR-4 Operable Units.

3.1  Drill Cuttings

All drill cuttings from boreholes C9973 and C9974 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 the 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.
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4 Civil Survey

The locations for well 199-K-235 (C9973) and well 199-K-236 (C9974) were surveyed using

a Trimble® R8 RTK global positioning system and a Trimble DiNi 12 level to collect coordinates.
Washington State Plane (south zone) North American Datum of 1983 (NADS83) (with the 1991
adjustment) was used to record the horizontal coordinates; North American Vertical Datum of 1988
(NAVDS88) was used to record the vertical survey data. Wells 199-K-235 and 199-K-236 were both
surveyed on January 7, 2019. Table 7 identifies the locations of the surveyed wells. Survey reports for
each well are provided in Appendices A and B, respectively.

Table 7. Civil Survey Summary

Brass Survey Top of Casing”*
Well ID Well Northing® Easting® Marker Elevation® Elevation
Number Name (m) (m) (m) (m)
C9973 199-K-235 146115.87 568829.62 148.003 148.758
C9974 199-K-236 146074.39 568856.97 147.947 148.697
a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983

[NADS3]).
b. North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m.
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 199-K-235 and 199-K-236 on
January 8, 2019. Both wells were accepted by CHPRC.
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WELL SUMMARY SHEET

Page 1 of 2

Well ID: C9973

Well Name: 199-K-235

Start Date: 10/23/18

Project: 2 Wells in the 100-KR-4 GW OU

Location: ~300 m S of KW reactor

End Date: 12/19/18

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Description Diagram i??’%t:t GTE;'C Lithologic Description (ft bgs)
Surface Completion: AR
4' x4' x 6" Concrete Pad with brass || | f ik ’I
survey marker and protective T 11 an
monument (3.00' ags - 2.00'bgs) i' '
Ecology Well # BKG-094 Mi=====ci) B
! S { Backfill
Well Completion Material: < - 7] 0 - 26:Sandy Gravel (sG)
Type I/l Portland Cement g O
0.0' bgs - 12.5' bgs SRk
Bentonite Crumbles 7 e 6y
12.5'bgs - 72.9' bgs g5 ?,E 5
Bentonite Pellet Seal t; Hanford Fermation
72.9' bgs - 76.5' bgs 'aﬁ f;*; (S 26 - ~55 : Sandy Gravel (sG)
10-20 mesh Primary Filterpack 11 i R RE
5'bgs - 125.0'b %
76.5' bg gs 5 ?/ BT
Permanent Well: fl? ;;'
6" ID Stainless Steel Blank el i
2.00' ags - 79.85' bgs g4 g; a2y Ringold Formation
6" ID Stainless Steel 0.040-in Screen|| 7] vl itaion] ~55 - 74:Sandy Gravel (sG)
79.85' bgs - 119.85' bgs ' |16 BAE O
6" ID Stainless Steel Sump i Wl
119.85' bgs - 124.85' bgs 2yl . |82 Q&
5" ID Stainless Steel Blank Liner 1A : jéj; B b&&t 74 - 87.5:Silty Sandy Gravel (msG)
1.25' ags - 78.22' bgs X X % Pt
5" ID Stainless Steel 0.040-in Screen _-': "’“"“ 80 — ;:23;_9_‘2 87.5 - 88.5:Sandy Gravel (sG)
78.22' bgs - 119.25' bgs 15 _F:224 Depth to water 88.30 (12/19/18)
5" 1D Stainless Steel Sump - - Qﬁai 88.5 - 94:Silty Sandy Gravel (msG)
119.25' bgs - 124.57' bgs _Z3S 94 - 95:Sandy Gravel (sG)
ks 95 - 104:Slightly Silty Gravelly
Hole Dimensions: 22+ Sand [(m)gS]
11" Temporary Casing: 125.01' bgs :1 104 - 109; Sandy Grave! (sG)
(all temporary casing removed) 21 109 - 110: Silty Sandy Gravel (msG)
Total Depth :125.0 ] 110 -115:Sandy Gravel (sG)
ags = above ground surface i | 115 - 119:Sility Sandy Gravel (msG)
bgs = below ground surface ;'2?'-} 120— 119 - 125.0: Sandy Gravel (sG)
Reported By:
rnau Geologist % 1/2/19
Print Name Title Signature Date
Reviewed By:
Jeiie Richart Qlotl edanse. () -/ Aitpid )
Print Name Title_ <7 7 Signature ‘Date
For Office Use Only
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WELL SUMMARY CONTINUATION SHEET

Page_2 of_2

Well ID: C9973

| Well Name: 199-K-235

Project: 2 Wells in the 100-KR-4 OU

CONSTRUCTION DATA

Description

Diagram

Depth
in Feet

GEOLOGIC/HYDROLOGIC DATA

Graphic
Lo

Lithologic Description (ft bgs)

Well Completion Material:
Type I/ll Portland Cement
0.0'bgs - 12.5' bgs
Bentonite Crumbles
12.5'bgs - 72.9' bgs

Bentonite Pellet Seal

72.9'bgs - 76.5' bgs

10-20 mesh Primary Filterpack
76.5'bgs - 125.0' bgs

Permanent Well:

6" ID Stainless Steel Blank

2.00'ags - 79.85' bgs

6" ID Stainless Steel 0.040-in Screen

79.85' bgs - 119.85' bgs

6" ID Stainless Steel Sump

119.85' bgs - 124.85' bgs

5" ID Stainless Steel Blank Liner

1.25'ags - 78.22' bgs

5" ID Stainless Steel 0.040-in Screen

78.22' bgs - 119.25' bgs

5" ID Stainless Steel Sump

119.25' bas - 124.57' bas

Hole Dimensions:

11" Temporary Casing: 125.01" bgs

(all temporary casing removed)

Total Depth : 125.0

bgs = below ground surface

=115 - 119:Sility Sandy Gravel (msG)

%o 7119 - 125.0: Sandy Gravel (sG)

A-2

A-6006-992 (REV 0)




SGW-63047, REV. 0

Page | of 1
BOREHOLE LOG T QIL
Well ID: 497173 | Well Name: 199 -\, -2.356 Localiona200m4 of +re WL fescdor
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Page_2- of 1
BOREHOLE LOG (Cont.)
Date: |6 [2.4) 1
WellID: ¢ 497% | Well Name: \qe} -\a~235 [Location: mZ000 ;n 9 of VW) centAar
i Comments:
. Sample Description: S
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BOREHOLE LOG (Cont.)

Page 3 of T}
Date: ‘012,5”%

"1CrS oA ded v arguins, %TM[’LQ‘[F el
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BOREHOLE LOG (Cont.)

Page 4 of M\
o [

Well ID: CHAATS

[ Well Name: \qq -V + 235

| Location: 200 w4 of tar K5 (edexo

Depth

Sam
(ft) 4

le

Graphic
Log

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

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

Page G of 1
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BOREHOLE LOG (Cont.)

Page_(‘,_of_gn_
Date: \”6“%

Well ID: £ 9443y

| Well Name: 199-h-239

| Location:2, 300 o 4 of WW Clachor

Depth

(ft) Samp
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Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Parlicle Size,Reaclion to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other
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‘h N Dl HGLP-LDR-1058, Rev. 0
W . REV.0 Page 1 of 11
199-K-235 (C9973)
Log Data Report
Borehole Information
Log Date ‘ 2018-11-12 | Filename | C9973 HG-NM 2018-11-12 | Site 100-KR-4
1 DTW c Total
DTW?' (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
88.0 11/12/18 Bay West 11/08/18 125 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness Top
Casing Type Drill Type (ft) QOuter | Inside (in.) (ft) Bottom (ft)
Threaded Steel | Cable Tool 32 10.75 9.55 0.60 -3.2 125.01

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 diameter using a dial caliper, and thickness using a precision wall-thickness
gauge. The maximum logging depth achieved was 124 ft. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS)?
ggftee“‘ve Calibration 12/07/2017 Serial No. 45-TP22010A
Calibration Reference HGLP-CC-168, Rev. 0 Logging SGRP-PRO-OP-53023, Rev. 0,
Procedure Change 2
Logging System Gamma 4MC Type H3-3 (CPN 503DR)*
Effective Calibration Date | 12/04/2017 Serial No. H340207279
Calibration Reference HGLP-CC-165, Rev. 0 | L088Ing SGRP-PRO-OP-53024, Rev. 0,
Procedure Change 2
SGLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1020240 1020241
Date 11/12/18 11/12/18
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 80.0
Finish Depth (ft) 124.03 95.03
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 C9973DNC2018 | C9973DNC2018111
1112AV00CABI 2AV00CABI

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System

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

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




HGLP-LDR-1058, Rev. 0
Page 2 of 11

©Bay West

~Focused Envir

Log Run 1 2 Repeat
Start File ADO000000 BD008000
Finish File ADO012403 BD009503

C9973DNC2018 | C9973DNC2018111
1112BVO0CAA1 2BVO0CAALI
Depth Return Error (in.) N/A 5.0 high

No fine gain No fine gain
adjustments made | adjustments made

Post-Verification

Comments

NMLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1020242 1020243
Date 11/12/18 11/12/18
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 78.0
Finish Depth (ft) 88.02 88.02
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA

C9973DMC2018 | C9973DMC201811
1112AV00CABI 12AV00CABI1
Start File ADO000000 BD007800
Finish File AD008802 BD008802
C9973DMC2018 | C9973DMC201811
1112BVO0CAA1 12BVOOCAA1
Depth Return Error (in.) N/A 2.0 high
Comments None None

Pre-Verification

Post-Verification

Logging Operation Notes

A centralizer was installed on the sondes.

Analysis Notes

Analyst P.D. Henwood Date 11/15/18
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.6-in. thick casing was applied to the SGLS log data.

Casing diameter and thickness corrections for 10 3/4-in. OD casing and 0.6-in. thick casing were applied to the
NMLS data to convert to volume percent moisture. An initial count rate correction for a sediment composition of a
50-50% ratio of basalt fragments to quartzofeldspathic sand (HGLP-OTH-028) was also applied.

For the SGLS, a water correction was applied below 88 ft.

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

as DNC20171207 using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.

Bay West LLC = Five Empire Drive = Saint Paul, MN « 55103-1856
2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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EV.0 Page 3 of 11

©Bay West

~Focused Envir

Moisture is reported in volume percent as calculated in EXCEL template defined as DMC _MCNP _assay.

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. Naturally occurring U-238
detections were sporadic using the 1764 keV energy level. Although indicated at each depth interval in the spectra,
the counts in the energy peak are very low with high error and do not exceed the MDL calculated by the processing
software. Causes may include the 0.6-in. thick casing and spectra acquired within water that attenuates gamma
rays. It is also possible the sediments include boulders and large gravel that typically do not produce significant
count rates from uranium.

List of Log Plots
Depth Reference is top of casing.

Manmade Radionuclides (0-160 ft)

Natural Gamma Logs (0-160 ft)

Combination Plot (0-140 ft)

Moisture (0-160 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Hanford Gamma Unit (0-160 ft)
Repeat Section of Natural Gamma Logs (80-95 ft)
Moisture Repeat Section (78-88 ft)

4 Hanford Gamma Unit

Bay West LLC = Five Empire Drive = Saint Paul, MN « 55103-1856
2439 Robertson Drive ¢ Richland, WA 99354 « www.baywest.com
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199-K-235 (C9973)
Manmade Radionuclides
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Page 1 of 3
SURVEY DATA REPORT Request No.
; 192-026
Project No. Title File No.
KR-4 Wells C9973 and C9974 Final Surveys 1KT13R26
Job. No. Prepared By Date Reviewer
CACN: 304836-JPRC N.P. Fastabend 1/7/19 LﬂM
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG
Obtained final coordinates (C/L Casings) and Survey File OR
elevations of KR-4 Wells C9973 (199-K-235) and J.D. Mehrer 1
C9974 (199-K-236) located in southwest portion of |~ —°
100K Area. J.L. Richart 1
J.L. Smoot 1
J.B. Geiger 1
Horizontal Coordinate System: WCS83S/91 (Meters) |[g.J. Howard 1
Vertical Datum: NAVD88 (Meters) :
J.M. Phipps 1
SURVEY RESULTS AND COMMENTS
See Attached Well Survey Data Report Sheets
— P — R—— ﬁ

FOR OFFICE USE ONLY

OR Doc Type:

WMU Code(S):

A-23
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
‘ 01/02/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
01/07/19 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9973 -
(199-K-235) located in southwest portion of Units: Meters
100K Area. Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
100K-3 (CHPRC) and HSWB-045 (COE)

Well iID Weli Narie Easting Morthing EZievation

9973 199-X-235 568829.62 146115.87 , Center of Casing
148.758 + |Top Outer Casing,N.Edge Stamped "X"
148.229  «|rop Inner 5"ss casing, N.Edge
148.459  .|rop Inner 6"ss casing, N.Edge

148 . 003 *|Brass survey marker

Motes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

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

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

Page-281 A-6003-659 (REV 1)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
01/02/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
01/07/19 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9974 -
(199-K-236) located in southwest portion of Units: Meters
100K Area. Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
100K-3 (CHPRC) and HSWB-045 (COE)

VWell iD Well Name Easting Morthing ‘ Elevaticn

C9974 199-K-236 568856.97 146074.39 . Center of Casing
148.697 +|Top Outer Casing,N.Edge Stamped "X"
148.395 »|Top Inner 6"SS Casing, N.Edge

147 . 947 . Brass‘ survey marker

Notes

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

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

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

PageA-261 A-6003-659 (REV 1)
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WELL DEVELOPMENT AND TESTING DATA

welio: (C 99+ 2

Well Name: |C(C« 4 - Q.3

Date: H l&gl |8

Location: ~ 500 m  SHOAY  F JALO Peactry

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

Has the well been surveyed? OvYes @No Does the well have a cement pad? OYes ®&No
Initial Conditions é
Start of Job End of Job r ] /— Frotective (Outen) Casing
A
STATIC WATER LEVEL.: B ™
. ﬁ:ﬂ(h‘ - J g;gu g:ﬁlfc? o S Parmanent Casing
Date: | | /Q8/18 gas' | N/A | |
“lgang | N/A GO.GYF
— DEPTH TO BOTTOM: — . Am IU/A
HIKBT (128 . %" measurech =%C5.04
Date;, ,_ _ , _ |rooT Troer -—
“11/84 S reasorecl | Measorecd C=_NI/A L
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)
HEIR 1O.RF RA.F8B 85.0 |A.¢6 130D [IHoO [“§&X  |F4Y
IOo-He| H.OO [10.09 [2.28 |0.9¢ |0831 |0G32 [~38 | F.09
11.CO| 8.3% |82.88 |[30.5 |R33 1353 |/I4S| |~80 |4A.sS”
\\\\__ ]
e e QJJ \9\\"\
| \\ B P

Total Pumped: T-~Y-, A = ~ L‘SCXDQ‘QQ Tt Q =~4,3SE Tioh 2 =955 %
Pump Model: Gronel-frs, GAGPM Mieclel A GEAHEHD U4, 9
Troll Serial Number and Pressure Range (PSI and depth): |8 IR v Tl FO0 ’RW\CUL— al m

fﬁrfsrﬁegof of stotinlkss Streel c.as:é recovecd '{'emporor‘ﬂé_q £or
Sevelopriant
“'Turb‘iﬁ'rh,l ond. drauodoton data collected R develop +he. S
waserty o/ ifal deetn to bottom = 184.F bge onel ’DT * ¥8.8%

\% Filn_ mmc. caaIyd. dovelop- Sin, liner. 12719~ IB’ "‘-IGCOgaQ Pumpcd
Prepared By:

= —pexton \1/85/1
~Print Name Signature Date
Reviewed By:
onsitre Cichog £ O/// At (/)15
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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C9973 Photo Log

e

199-k-239
O- 7' -Bacssill
IPACTAN]

199-%-235
49-80
0)eshE8

cr

40-45 ft bgs | 45-50 ft bgs
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1913
199-%-235

55-60

[Ga

55-60 ft bgs

(a91%
a4 - X259
1-1%
10/za)1®
CT

115 Y
19-4-235
75-80
10/96/18 |

(6517

70-75 ft bgs | 75-80 ft bgs
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Appendix B
Well Documentation for 199-K-236 (C9974)

Well Summary Sheet for C9974

Borehole Log for C9974

Geophysical Log Data Report for C9974

Final Survey Report for C9974

Well Development and Testing Data Sheet C9974
Photo Log for C9974
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WELL SUMMARY SHEET Page 1 of 2
Well ID: C9974 Well Name: 199-K-236 Start Date: 10/29/18
Project: 2 Wells in the 100-KR-4 GW OU | Location: 100-K Area End Date: 12/19/18

CONSTRUCTION DATA

Description

GEOLOGIC/HYDROLOGIC DATA

Depth

BiEgam in Feet

Graphic
Log

Lithologic Description (ft bgs)

4' x 4' x 6" Concrete Pad with brass

Surface Completion:

i

%l
R

survey marker and protective
monument (3.00' ags - 2.00'bgs)
Ecology Well # BKG-097

Well Completion Material:
Type I/1l Portland Cement
0.0' bgs - 10.5' bgs

6" ID Stainless Steel Sump

Backfill

0 - 26 :Sandy Gravel (sG)

N

120.20' bgs - 125.21' bgs

TTFK

Hole Dimensibns:

Bentonite Crumbles iy L
10.5' bgs - 71.7' bgs i i
Bentonite Pellet Seal ;/ oy . Hanford Formation
71.7'bgs - 74.7' bgs :gf" :?E: Eei- 26 - 28 : Silty Sandy Gravel (msG)
10-20 mesh Primary Filterpack B iy Sy @ 28 - 52.5:Sandy Gravel (sG)
74.7' bgs - 113.7' bgs K %8 )
8-16 mesh Primary Filterpack j:f; EA
113.7' bgs - 125.5' bgs 4] e &4

255 1?: & 52.5 - 57.5 : Gravelly Sand (gS)
Permanent Well: aLs E' o ey (Possible Ringold contact at ~55'
6" ID Stainless Steel Blank :?;j ,:; -2z~ 57.5 - 70 : Sandy Gravel (sG)
2.00' ags - 80.20' bgs 1 A '
6" ID Stainless Steel 0.040-in Screen |[ ¢ gl 273
80.20' bgs - 120.20' bgs 14 44 4 70-75: Gravelly Sand (gS)

A

75 - 80:Silty Sandy Gravel (msG)

o

11" Temporary Casing: 125.98' bgs
(all temporary casing removed)

. %] 80 - 94 :Sandy Gravel (sG)

Depth to water 87.73 (12/18/18)

94 -94.5: Silty Sandy Gravel (msG)

94.5 - 97:Sandy Gravel (sG)

Total Depth : 125.5

97 - 102: Silty Sandy Gravel (msG)

~ted 102 - 105:Sandy Gravel (sG)

ags = above ground surface
bgs = below ground surface

105 - 112.5: Gravelly Sand (gS)

21 112.5 - 114:Silty Sandy Gravel (msG)
114 - 117.5: Sandy Gravel (sG)

117.5 - 120:Silty Sandy Gravel (msG)

Reported By:
r rn Geologist 1/2/19
Print Name Title Signature Date
Reviewed By: /%%de/f
Jewn e Rikae + el Cove dinadog 5 WEYL:
Print Name Title ~ " Bignature ! Date
For Office Use Only
OR Doc Type: WMU Code(s):

B-1
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WELL SUMMARY CONTINUATION SHEET Page_2 of 2
Well ID: C9974 ]We" Name: 199-K-236 Project: 2 Wells in the 100-KR-4 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
BEptn [(GrEpnic Lithologic Description (ft bgs)

Description Diagram

in Feet Log_
Surface Compietion:

£E 56 250 &117.5 - 120:Silty Sandy Gravel (msG)

4' x4' x 6" Concrete Pad with brass 5«; :[120 -125: Sandy Gravel (sG)

=125 - 125.5:Sand (S)

survey marker and protective

monument (3.00' ags - 2.00'bgs)

Ecology Well # BKG-097

Well Completion Material:

Type I/l Portland Cement

0.0' bgs - 10.5' bgs

Bentonite Crumbles

10.5' bgs - 71.7 bgs 160—

Bentonite Pellet Seal

71.7' bgs - 74.7' bgs

10-20 mesh Primary Filterpack

74.7'bgs - 113.7' bgs

8-16 mesh Primary Filterpack

113.7' bgs - 125.5' bgs !

Permanent Well:

6" ID Stainless Steel Blank
2.00' ags - 80.20" bgs ’

6" ID Stainless Steel 0.040-in Screen
80.20' bgs - 120.20' bas :

6" ID Stainless Steel Sump | a

120.20' bgs - 125.21" bgs |

Hole Dimensions:

11" Temporary Casing: 125.98' bgs P |

(all temporary casing removed)

Total Depth :125.5 i

bas = below ground surface

A-6006-992 (REV 0)
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BHOREHGLE LOG

Page | of j

Date: 10/2G[\§

[Well Name (69 . 4-D BG Location: |(OO\L

Arco

(Wel ID: COGH{
Project Tnestalladion _of 100 wells 1a Yha. 100 K&Y

Reference Measure Point: C;,ﬂ;unt,Q ‘QJQQUL_
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Print Name

Page Z of
BOREHOLE LOG (Cont.) ol =i
ae jo- 31~ 201
Well ID: (9= 3+ [ Well Name:  194- K- 230 [Location: = /00 - £ ACEA
D ipti Comments:
Depth Graphic : e Sa'.“ Ig De.scrlu S : Depth of m;; Method,
. | Semee | (5" | sement csetcaton cran SizoDaulon ot ot Conen. | i i, Sompr i, i
2.5 & O" '_ @ /1-5, gnalt -[:” 55% S . f-/o'/o b s/ CARLE  Tool "J/ DB,
_ .o',Q_‘_ M = Snan,f Grave | (SG\ 64-1«:/ '50”0&!9’ N" TEmP. cAsiné.
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| bt ﬂaé —-Pog( S"i‘lf. MAay  Si7e = Benn .
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25— St Q—(Q_ftﬁfm,;__h)_@_( D%,
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Page % of 77
BOREHOLE LOG (Cont.) :
- ._ | Bete: |} /6718
Well ID: (" AA L | Well Name: |G A. (£ QDG | Location: [ > 1. Ayv-cen
- Comments:
. Sample Description: SR e
D(ef‘t’)m Sample Gf“ghm Sediment Classification, Grain Size Distribution, Color, Moisture Content, | D“’l‘?‘“ﬁ;?ﬁsg‘génr""lngge‘h%' 1
g Sorling, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other ampring MERoc, Sampieraize, Yvaler
Level, Other
o [Os. Caollo  Yoed cof
' 5

| ]
oé. 0.
2

|
&,

e '+C.r\‘\‘n C.aeana
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0.

(mgsﬂq‘ rie)

LR E:
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BV TAY %UO-. /EjAlAQ«'\' /Q()/c
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QeSS e m
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andy dan:; =
O !

00

|
Q0
el
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] () (&0% & 4070 5\ élr‘auﬂ-l amx‘ rruJ
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_7 _.:.“5’,' SPLTSP0N _TALEN — Not REPRESENTATVE| 52,67 — $5, 17 bqs
#/ L f—nmvall Sand: (80% S _I1S% b S%M \ggﬂ e so0%
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BOREHOLE LOG (Cont) Page tl_of 7
Date: ”/(_n (t8
Well ID: (aa F+4 [WellName: /49 - ¥.. 230 |Location: /00 ~ & A &N .
Denth G : Sample Description: mg_._;;
@) | Samoe | "Log' | Setmet cltaor, ran oz dautn, oot ot G| S S it
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BOREHOLE LOG (Cont.)

Page & of 7
Date: ”/:)/iéf

Well ID: CAG YY)

| Wall Name: 1914« \& * RDC

~ ILocation: |¢ X5~ 14 Arcca

- Comments:
: Sample Description: T
Def‘:'h Sample Grfph'c Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sageﬁrt\h ﬂgﬁg;“%ﬂ”'{;?g{f;“%w
(f) °g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other pling Levél OthF:ar !
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02,2290 s ookdons of casing,
bﬂ_ﬁhwnmﬂ_uyhsﬁrﬁhﬁmmbﬁMMh@
- 11:00% sevaspeers = O (aravel'. (oS 35 1M Counded [Soue Hine 2 105 on

"5ub 0y WD, D s = B ymens PR S0rked sk O T o/ I

._ ‘© N.5YSan LUIE\ MM@,MAMEMnM

a Sau\j mg,uas_ﬁi

oy Sorfed pmolsd ng rpn wif ‘:{lesﬁﬁ Elne plaghelty ,
: ﬁitﬁ 1% derth olve Drows = Gt (sGa) S
. 1084 bas = (AN NS AP pedr ot /Mo.s'we,’\\
AL - 1\\0_[ Sk 543 iu&q@g(@b\ (PSY AP
e [ L - §andu Gaved (SG) L
= Wa CTAN o
- O DAY LY a Ve NG LG, £orrSrd-Sugaial, a=\35 |
- o EO" feavs Oon Sacked ttd o e s sof WO\ 307 Sands W0LEINORM, I T-00k Wone Sausele’ fichualand €59,
n o m:mwm—MsWsﬁ,uhm:m_dtmﬂé%m&n&mﬂL
i ol Lo mduhuwp?mumﬁmﬁm
ag — -b 1O RAY - L6G b 7,51 Qua, $i2e L uln.—oed,, A8 HEGHS 83IMIu b tiveed), |
_ 5O 200 S1LA  medion_piostidiy 5 _#L“(Msnué (63010 030 TG Wi B3IV
- f o |sady Gyl (msl) gy o A5
i -2 .rﬁs,ﬁsf Mgg_uu%e%w o150 l01S 1.
kA Smdﬂ_ﬂzm_d_(b i
Reported By:
S W2s
'fz =2 mﬂm &Q&W é“bisf % _ ﬁhﬁ > _ Az_g I lteéugg

Shinaitire

A-6006-993 (REV 0)



SGW-63047, REV. 0

BOREHOLE LOG (Cont.)

Page (p of ]
3o 3 s

Well ID:CA4")

[Well Name: 49-%-236 | Location: |0O-K-Ares

Sample Description:

Comments:

Depth Graphic " S R R ; Depth of Casing, Drilling Method
Sample Sediment Classificalion, Grain Size Dislribution, Color, Moisture Content, : : >
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BOREHOLE LOG (Cont.)

Pagelof 7
Date: “/{7//5,

Well ID: ( 49 7¢ | Well Name: (94~ ~Z36 | Location: ‘tG'/ [/ODK .4./*5'4
g
Sample Description: m
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LT i HGLP-LDR-1059, Rev. 0a

£ ‘SEW=63047, REV. 0 A
Q”ay &WQSl L = Page 1 of 11

~Focused Envil

199-K-236 (C9974)

Log Data Report
Borehole Information
Log Date ‘ 2018-11-28 | Filename | C9974 HG-NM 2018-11-12 | Site 100-KR-4
DTW Total
1 .
DTW?' (ft) DTW Date Source Drill Date Depth (ft) Depth Datum
88.35 11/28/18 Bay West 11/27/18 125.5 Ground Surface

Casing Information

Stickup | Diameter (in.) | Thickness Top

Casing Type Drill Type (ft) QOuter | Inside (in.) (ft) Bottom (ft)
Threaded Steel | Cable Tool 2.5 10.84 9.62 0.61 2.5 125.01
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 diameter using a dial caliper, and thickness using a precision wall-thickness
gauge. The maximum logging depth achieved was 123 ft. Zero reference is ground surface.

Logging Equipment Information

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

ggftee“”e Celiln it 12/07/2017 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-168, Rev. 0 Logging SGRP-PRO-OP-53023, Rev. 0,
Procedure Change 2

Logging System Gamma 4MC Type H3-3 (CPN 503DR)*

Effective Calibration Date | 12/04/2017 Serial No. H340207279

Calibration Reference HGLP-CC-165, Rev. 0 | Losging SGRP-PRO-OP-53024, Rev. 0,
Procedure Change 2

SGLS Log Run Information

Log Run 1 2 Repeat
HEIS Number 1020244 1020245
Date 11/27/18 11/27/18
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 80.0
Finish Depth (ft) 123.02 95.02
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 C9974DNC2018 | C9974DNC2018112
1127AVO00CABI1 7AVO00CABI1

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System

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

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




HGLP-LDR-1059, Rev. 0a
Page 2 of 11

~Focused Ei

Log Run 1 2 Repeat
Start File ADO000000 BD008000
Finish File ADO012302 BD009502

C9974DNC2018 | C9974DNC2018112
1127BVO0CAAL 7BVO0CAALI

Depth Return Error (in.) N/A 3.5 high
No fine gain No fine gain
adjustments made | adjustments made

Post-Verification

Comments

NMLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1020246 1020247
Date 11/28/18 11/28/18
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 77.0
Finish Depth (ft) 88.07 87.55
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) NA NA

C9974DMC2018 | C9974DMC201811
1128AVO0CABI1 28AV0O0CABI1
Start File ADO000000 BD007700
Finish File ADO008807 BDO008755
C9974DMC2018 | C9974DMC201811
1128BVOOCAAT1 28BVO0CAAL
Depth Return Error (in.) N/A 3.0 low
Comments None None

Pre-Verification

Post-Verification

Logging Operation Notes

A centralizer was installed on the sondes.

Analysis Notes

Analyst P.D. Henwood Date 11/29/18
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 0.61-in. thick casing was applied to the SGLS log data.

Casing diameter and thickness corrections for 10.84-in. OD casing and 0.61-in. thick casing were applied to the
NMLS data to convert to volume percent moisture. An initial count rate correction for a sediment composition of a
50-50% ratio of basalt fragments to quartz sand (HGLP-OTH-028) was also applied.

For the SGLS, a water correction was applied below 88.35 ft.

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

as DNC20171207 using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.
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~Focused Envil

Moisture is reported in volume percent as calculated in EXCEL template defined as DMC MCNP _assay.

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. The post verification
measurement for the SGLS failed the upper limits for the HASQARD criteria. Spectra were scrutinized and the
cause of the increased count rate could not be determined. Spectra in the log data appeared normal with calculated
concentrations for KUT being typical for Hanford sediments. The next time the sonde was used in borehole
(9923, the verification criteria were met in the pre- and post-verification measurements. It is concluded the
post-verification measurement for this borehole was an aberration that has not been repeated and the data are
accepted.

List of Log Plots

Depth Reference is top of casing.

Manmade Radionuclides (0-160 ft)

Natural Gamma Logs (0-160 ft)

Combination Plot (0-140 ft)

Moisture (0-160 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Hanford Gamma Unit (0-160 ft)
Repeat Section of Natural Gamma Logs (80-95 ft)
Moisture Repeat Section (77-88 ft)

4 Hanford Gamma Unit
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199-K-236 (C9974)
Manmade Radionuclides
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Total Gamma & Moisture
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Total Gamma & Hanford Gamma Unit
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199-K-236 (C9974)
Moisture Repeat Section
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Page 1 of 3
SURVEY DATA REPORT Request No.
; 192-026
Project No. Title File No.
KR-4 Wells C9973 and C9974 Final Surveys 1KT13R26
Job. No. Prepared By Date Reviewer
CACN: 304836-JPRC N.P. Fastabend 1/7/19 LﬂM
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG
Obtained final coordinates (C/L Casings) and Survey File OR
elevations of KR-4 Wells C9973 (199-K-235) and J.D. Mehrer 1
C9974 (199-K-236) located in southwest portion of |~ —°
100K Area. J.L. Richart 1
J.L. Smoot 1
J.B. Geiger 1
Horizontal Coordinate System: WCS83S/91 (Meters) |[g.J. Howard 1
Vertical Datum: NAVD88 (Meters) :
J.M. Phipps 1
SURVEY RESULTS AND COMMENTS
See Attached Well Survey Data Report Sheets
— P — R—— ﬁ

FOR OFFICE USE ONLY

OR Doc Type:

WMU Code(S):

B-23
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
‘ 01/02/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
01/07/19 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9973 -
(199-K-235) located in southwest portion of Units: Meters
100K Area. Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
100K-3 (CHPRC) and HSWB-045 (COE)

Well iID Weli Narie Easting Morthing EZievation

9973 199-X-235 568829.62 146115.87 , Center of Casing
148.758 + |Top Outer Casing,N.Edge Stamped "X"
148.229  «|rop Inner 5"ss casing, N.Edge
148.459  .|rop Inner 6"ss casing, N.Edge

148 . 003 *|Brass survey marker

Motes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

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

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

PageB-241 A-6003-659 (REV 1)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
01/02/19 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
01/07/19 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9974 -
(199-K-236) located in southwest portion of Units: Meters
100K Area. Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
100K-3 (CHPRC) and HSWB-045 (COE)

VWell iD Well Name Easting Morthing ‘ Elevaticn

C9974 199-K-236 568856.97 146074.39 . Center of Casing
148.697 +|Top Outer Casing,N.Edge Stamped "X"
148.395 »|Top Inner 6"SS Casing, N.Edge

147 . 947 . Brass‘ survey marker

Notes

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

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

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

PageB-261 A-6003-659 (REV 1)
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WELL DEVELOPMENT AND TESTING DATA

Wi o (4474 well Name: 199 - - 235 oate | 213119
Location: {00 - W Py

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

Has the well been surveyed? OYes ®@No . Does the well have a cement pad? OYes &No
Initial Conditions : é
— Protective (Outer) Casl
Start of Job End of Job T Ve Ve (Outen Gasing
A
STATIC WATER LEVEL: B N
Date: ! ' ‘ g;gu ggﬁ?c:el - X;’m“em Casing
2319 | BED vas | B1GA 6gs | ]
Date:
DEPTH TO BOTTOM: *
Date: ' P A “H\_
\2/13/19 |\30.0 o5 (V24,908 | B= wpr
Date: c= W U\*
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)
W25 |elf, 2 2852 2.3 [R.05 |00} \0gs | ~BO 4.9’
41,97 |~|1.4 12,24 e (2.9 | w36 1236 | ~80 456
\
E— et
M WS\ ()
\

Total Pumped: Twdivay 14~ dr00 Qa\; TInftrdal L o~ “\SOOqa\ M Te $a1i9 ol =N
Pump Model: Gy RURDFOSY  MS4ono 5[N 008373 5 GO H%l230 v, 6 HP
Troll Serial Number and Pressure Range (PS| and depth): 24

“\on

Comments: D‘w\w Condueld Prerr SVtqIng v'im Menumint, 586 yer Swhg SAVU\bpwwat ; s TOS2 Top of Steintess Siee)
Cﬁil\g (od £1% oS! CATT4_ Devetog~ T\ % 251 qna 3aqy_ Develap _Tuderaai 2, v2- ﬂ"“b
Tokad Shaini Sieel Ry 2120, OV dwirey detiepment

Prepared By:
_Brandon Thucnau Brsiiore fruurna e
Print Name Signature Date
Reviewed By:
i Richge b OS At e/
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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C9974 Photo Log

Cag
JCIQ.K.D?T%

S-ies
10/25/1g
cr

€93
a9 16 2
S RO’
w0/31/18
T

25-30 ft bgs
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cag

194 K-2%6
4s7-50'
ii{of 18

9934
1941236
S-S5

el 18

'50-55 ft bgs
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70-75 ft bgs

ca93y
194K 23
gg'-qot
Wnelid
cT

80-85 ft bgs 85-90 ft bgs
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R ;g

120-125 ft bgs
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