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Terms

below ground surface

Cascade Dirilling L.P.

Comprehensive Environmental Response, Compensation and Liability Act of 1980
CH2M Hill Plateau Remediation Company
U.S. Department of Energy

disintegrations per minute

Washington State Department of Ecology
Environmental Restoration Disposal Facility
foot/ feet

Hanford Environmental Information System
identification

inch/inches

Neutron Moisture Logging System

operable unit

parts per million by volume

Polyvinyl Chloride

Resource Conservation and Recovery Act of 1976
Spectral Gamma Logging System

Stoller Newport News Nuclear, Inc.

total depth

Uranium Sequestration Pilot Test

volatile organic compound

Washington Administrative Code



SGW-61093, REV. 0

Metric Conversion Chart

Into Metric Units Out of Metric Units
If you know Multiply by To get If you know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)

pounds 0.454 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)

tablespoons 15 milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts

(U.S., liquid) (U.S., liquid)

cups 0.24 liters liters 0.264 gallons
(U.S., liquid)

pints 0.473 liters cubic meters 35.315 cubic feet

quarts 0.946 liters cubic meters 1.308 cubic yards

(U.S., liquid)

gallons 3.785 liters

(U.S., liquid)

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie




SGW-61093, REV. 0

1 Introduction

This report summarizes field activities that took place during the drilling, sampling, and installation of
one injection well and four vapor monitoring wells in the 200-WA-1 Operable Unit (OU). These vapor
wells and boreholes were installed to obtain data of sufficient quality and quantity to support the Uranium
Sequestration Pilot Test (USPT) as described by the Field Test Plan for the Uranium Sequestration Pilot
Test, DOE/RL-2010-87. The installation of these wells and boreholes supports Ecology et al., (1989),
Hanford Federal Facility Agreement and Consent Order, and are in compliance with requirements of the
Resource Conservation and Recovery Act of 1976 (RCRA) as well as the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA). The installation of the boreholes and
wells included well drilling, soil sampling, and well-construction in accordance with DOE/RL-2010-88,
Sampling and Analysis Plan for the Uranium Sequestration Pilot Test.

The five wells are located on the central plateau of the Hanford Site, south of the 216-U-8 Crib and within
the 200 West Area. Liquid wastes associated with the plutonium-separation and uranium recovery
operations were disposed of into the ground via ponds, cribs, ditches, and trenches. As effluent was
discharged to these sites in the past, the more mobile contaminants migrated through the vadose zone

to the groundwater. The USPT is testing significant remedial action methodology for source-term
remediation in the vadose zone. This test seeks to immobilize vadose zone uranium contamination

by injecting ammonia into the vadose zone and monitor the effectiveness of the technology.

The 216-U-8 Crib waste site was selected for the USPT because historic characterization data indicated
the site likely contains a significant inventory of mobile uranium. Well C9519 will serve as the ammonia
injection well. The monitoring wells are equipped with instrumentation to monitor the ammonia/sediment
pore water reaction process and collect data to evaluate ammonia injection as a potential remedy to
protect groundwater from mobile contaminants.

Drilling and construction of the five wells occurred from March 13, 2017 through June 28, 2017, and was
performed by Cascade Drilling, L.P. (Cascade), under the direction of CH2M HILL Plateau Remediation
Company (CHPRC). Freestone Environmental Services, Inc., provided well site geology and well
construction documentation services and Stoller Newport News Nuclear, Incorporated (SN3) provided
geophysical logging services. Sediment samples were collected by the CHPRC Soil and Groundwater
Remediation Project. Additional technical support was provided by Pacific Northwest National
Laboratory, working in cooperation with the drilling contractor for installation.

1.1 Purpose and Scope

This document summarizes the observations and measurements made during the drilling and installation
of five wells in the 200-WA-1 OU. This borehole summary report includes the field notes and forms
prepared during the drilling, sampling, and construction of the wells. Additional information provided

in this report includes geophysical log data reports, results of the well location and elevation civil survey,
descriptions of the management and disposition of drilling-derived waste, and a summary of the well
acceptance activity.

Technical requirements, applicable CHPRC procedures, and other supporting information were
summarized in SGW-58715, Description of Work for the Installation of One Vapor Injection Well, Five
Instrumented Monitoring Vapor Wells and Two Characterization Boreholes in the 200-WA-1 Operable
Unit in Support of the Uranium Sequestration Pilot Test.

Appendix A contains the Well Summary Sheet, Borehole Geologic Log, sample collection information,
and Log Data Report for C9515. Appendix B contains the Well Summary Sheet, Borehole Geologic Log,
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and Log Data Report for C9717. Appendix C contains the Well Summary Sheet, Borehole Geologic Log,
photographs of core samples, sample collection information, and Log Data Report for C9718.

Appendix D contains the Well Summary Sheet, Borehole Geologic Log, sample collection information,
and Log Data Report for C9519. Appendix E contains the Well Summary Sheet, Borehole Geologic Log,
and Log Data Report for C9583. Appendix F contains the variance to drill four monitoring wells and the
Well Survey Data Reports for five wells.

All drilling data are reported in the original units recorded at the time of measurement. Table 1-1 lists the
wells’ identification numbers and names, and Figure 1-1 presents the well locations. The five wells will
hereafter be referred to in the text by the borehole identification number (e.g. C9515).

Table 1-1. Identification and Location of New Wells in the 200-WA-1 Operable Unit

Elevation
of Brass
Northing® | Easting® Marker® Field Activity Dates
Borehole Ecology Initiate Conclude
ID Well Name Well ID meters Drilling Field Work
C9515 299-W22-117 | BJH 292 | 134659.96 | 567619.03 212.07 April 24, 2017 June 19, 2017
C9517 299-W22-119 | BJH 293 | 134662.99 | 567624.05 212.08 March 29, 2017 | June 21, 2017
C9518 299-W22-120 | BJH 294 | 134662.99 | 567621.01 212.15 March 22, 2017 | June 28, 2017
C9519 299-W22-121 | BJH 290 | 134662.99 | 567618.98 212.10 March 13, 2017 | May 18, 2017
C9583 299-W22-124 | BJH 291 | 134657.00 | 567619.00 212.00 May 1, 2017 May 30, 2017

a. Northing and easting coordinates are based on Washington State Plane Coordinates NAD83, North American
Datum of 1983.
b. Vertical Elevation values are based on NAVD88, North American Vertical Datum of 1988 and are rounded to
0.01 meter.

Ecology
ID

Washington State Department of Ecology.
identification.
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2 Drilling, Sampling, and Well Construction Activities

This section summarizes the field activities associated with one vapor injection well and four vapor
monitoring wells. Drilling, sampling, and construction details common to all the wells are summarized
in Section 2.1. Well-specific information is presented in Section 2.2.

2.1  General Information

The new wells were constructed in compliance with WAC 173-160, Minimum Standards for Construction
and Maintenance of Wells. Well construction activities were recorded and borehole geology was logged
in accordance with CHPRC procedures SGRP-PRO-EN-50030 (GRP-EE-02-14.1), Drilling,
Remediating, and Decommissioning Resource Protection Wells, and Geotechnical Soil Borings.

211 Drilling, Sampling and Borehole Logging

The boreholes were advanced to a depth between 80.5 and 87.3 ft below ground surface (bgs) into the
Hanford formation. Boreholes were drilled and constructed using a full-sized track-mounted sonic drilling
rig (Figure 2-1). Due to the drilling and sampling methods, soil cuttings were not available for
photographs (except at C9518), sieve analysis or detailed geologic logging. To the extent possible, drill
cuttings were logged in accordance with
CHPRC procedure SGRP-PRO-EN-50025
(GRP-EE-01-7.0), Geologic Logging.

Continuous-core samples were collected
' from C9515, C9518, and C9519 using a
e =~ hollow core barrel equipped with LEXAN™
’ liners. The samples were collected by
driving the core barrel and decontaminated
3 1/2-in.-diameter liner through the sampling
interval or until refusal. LEXAN™ liner
sample depths and associated Hanford
Environmental Information System (HEIS)
numbers are included for C9515 in
Appendix A, C9518 in Appendix C, and
Figure 2-1. Full-sized Track-Mounted Sonic Drilling Rig C9519 in Appendix D. During sample
collection at C9518, photographs of exposed
sediment at the LEXAN™ liner ends were taken are presented in Appendix C.

After total depth (TD) was achieved and prior to well construction, each borehole was logged using
SN3’s Spectral Gamma Logging System (SGLS) and Neutron Moisture Logging System (NMLS)

to identify natural and man-made gamma-emitting radionuclides and moisture levels in near-borehole
sediments. Log Data Reports of all geophysical logging results, provided by SN3, are presented

in Appendices A through E.

21.2 Health and Safety Screening

Radiological field screening was conducted under radiological work permit GW-068 REV. 1, which
called for full time coverage. A radiological control technician performed continuous surveys of the soil

T LEXAN is a trademark of Saudi Basic Industries Corporation, Houston, Texas.
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cuttings, LEXAN™ liners, temporary drive casing, core barrel and drill rods, and driller’s control station
using standard field screening instruments to measure alpha, beta and gamma radiological contamination.
Radiological field screening measurements exceeding background activity are included in Section 2.2.

Air quality monitoring was performed by an industrial hygienist technician using a hand-held ammonia
gas meter and a photo-ionization detector. Monitoring was performed at least twice daily of the drillers’
breathing zone near the wellhead and fresh drill cuttings. Air quality monitoring measurements exceeding
background levels are included in Section 2.2.

2.1.3 Well Construction

The vapor injection well was constructed using 4-in. nominal diameter, Schedule 80 polyvinyl chloride
(PVC) casing, 20-slot screen, and a sump with an end cap. The well was pre-designed with a sensor array
including thermistors, resistivity electrodes, and one temperature sensor cable. The sensor array was
attached to the outside of the well casing using stainless steel zip ties and PVC tape. The annular
materials included type I/Il cement grout, 3/8-in. bentonite pellets, and 10-20 mesh silica sand. To
provide a gas-tight seal, an ammonia-compatible sealant was used on all permanent casing couplings,

in accordance with SGW-58715.

The vapor monitoring wells were constructed using 2-in. nominal diameter, Schedule 40 PVC casing, and
a sump with an end cap. The wells were pre-designed with gas samplers, thermistors, and electrodes
attached to the outside of the well casing. In addition to the gas samplers, thermistors, and electrodes,
there was a series of cables and tubes, designed to be used as sample ports accessible from ground
surface. The gas samplers, thermistors, electrodes, and cables were attached using stainless steel zip ties
and PVC tape. The annular materials included type I/II cement grout, 3/8-in. bentonite crumbles, and

a filter pack design that alternated intervals of 100 mesh and 200 mesh silica sand.

The temporary casing diameter of all wells was selected to ensure the annulus was a “minimum of four
inches greater in diameter than the nominal size of the permanent casing”, in accordance with
WAC 173-160.

The surface completion consists of an 18-in. diameter flush mount manhole access that extends 11 in. bgs.
Well tags with unique Ecology identification numbers were affixed in the manhole access at each well.
These identification numbers are found in Table 1-1.

2.2 Well-Specific Information

This section summarizes borehole drilling, sampling, geophysical logging, well construction, and sensor
installation activities specific to each well. Nested resource protection wells are prohibited per

WAC 173-160-420(3). A variance was issued on November 30, 2016, to allow for construction of the
four monitoring wells (Appendix F).

221  Well 299-W22-117 (C9515)

Borehole C9515 was drilled from April 24, 2017 through June 12, 2017 to a TD of 87.3 ft bgs. The
borehole was drilled using 6-in. nominal diameter threaded carbon-steel casing to a depth of 85.5 ft bgs
and a 4-in. core barrel to TD. One hundred and two core samples were collected from 29.3 to 81.2 ft bgs
using 4-in. nominal diameter LEXAN™ liners. Sample date, depth interval, recovery, sample
temperatures, and HEIS numbers are summarized in Appendix A. No water was added to the borehole
during drilling, however 60 gallons of water was added at 75.7 ft bgs to aid in the removal of temporary
casing prior to well construction. Radiological contamination encountered during drilling is summarized
in Table 2-1.
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Following placement of the 6-in. temporary casing, the borehole was logged on April 27, 2017 and
April 28, 2017 using SGLS and NMLS from ground surface to a depth of 80.01 ft bgs.

Well construction took place May 31, 2017 through June 19, 2017. Well construction information is
summarized in Table 2-2 and in documentation contained in Appendix A. During well construction on
May 31, 2017, the well dropped two feet while removing the temporary casing. The well was removed

on June 1, 2017, and the borehole was re-drilled to a depth of 83.0 ft bgs. The well was re-installed on
June 6, 2017, but could not be maintained at its designed depth while removing the temporary casing. The
well was removed for the second time on June 7,2017, and the borehole was re-drilled to 87.3 ft bgs. The
final well was installed on June 13, 2017 and was constructed as a 2-in. nominal diameter monitoring well
with 80.33 ft of Schedule 40 PVC, including an end cap. Sixteen individual resistivity electrodes were
installed on the well at 3-ft intervals from 72.0 to 270.0 ft bgs. Six individual thermistors were installed
on the well every 6 ft from 31.5 to 43.5 ft bgs and from 55.5 to 67.5 ft bgs. Three additional thermistors
were installed at 3-ft intervals from 43.5 to 55.5 ft bgs. Five gas samplers were installed on the well at 6-ft
intervals from 37.5 to 61.5 ft bgs. A temperature sensing cable was installed on the well from 0.17 to
78.00 ft bgs.

From TD, the well annulus was filled with 4.10 ft of natural fill, 2.80 ft of cement grout, 54.17 ft of
alternating 1.50-ft intervals of 200 mesh and 100 mesh silica sand, 6.38 ft of 3/8-in. bentonite crumbles,
and a 19.85 ft of cement grout. All temporary casing was removed during well construction. The flush
mount monument, and surface seal, were installed on June 19, 2017.

Table 2-1. Radiological Contamination at Borehole C9515

Depth Maximum Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
29.3-32.3 LEXAN™ liner Direct, 15x103
32.3 Solid shoe Direct, 10x103
31.0-34.0 LEXAN™ [iner Direct, 440x103
34.0 Solid shoe Direct, 40x103
4/25/2017 33.6 —36.6 LEXAN™ [iner Direct, 360x103
36.6 Solid shoe Direct, 200x103
35.7-37.7 LEXAN™ [iner Direct, 360x103
39.3-42.3 LEXAN™ [iner Direct, 240x103
42.0-45.0 LEXAN™ liner Direct, 160x103
45.0 - 46.7 Solid Shoe Direct, 100x103
Removable, 2x103
46.7 —49.7 LEXAN™ [iner Direct, 120x103
4/26/2017
49.7 Solid Shoe Direct, 30x103
Removable, 3x103
49.6 - 52.6 LEXAN™ liner Direct, 50x10°3
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Table 2-1. Radiological Contamination at Borehole C9515

Depth Maximum Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
52.6 Solid Shoe Removable, 2x103
52.8 Solid Shoe Direct, 50x103
52.8 -55.8 LEXAN™ liner Direct, 8x103
4/26/2017
54.9 -57.9 Direct, 8x103
58.3 -61.3 Direct, 10x103
60.7 — 63.7 Direct, 15x103
65.9 -68.9 Direct, 6x103
4/27/2017 68.2-71.2 Direct, 3x103
721 -75.1 Direct, 3x103

dpm
ft bgs

disintegrations per minute.
feet below ground surface.
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Table 2-2. C9515 Well Construction and Sensor-Array Placement Information

Permanent Annual Fill Depth of
Permanent | Casing Interval Interval Sensor
Casing (ft bgs) Annual Fill Material (ft bgs) Sensor (ft bgs)
Cement grout 0.00 - 19.85 | Temperature Sensor | 0.17 —78.00
Cable
3/8-in. bentonite 19.85-26.23
crumbles
200 mesh sand 26.23 —27.80 | Electrode 27.00

100 mesh sand 27.80 — 29.30

200 mesh sand 29.30 — 30.61 Electrode 30.00
100 mesh sand 30.61—-32.14 | Thermistor 31.50
200 mesh sand 32.14 — 33.80 | Electrode 33.00

100 mesh sand 33.80 - 35.15

200 mesh sand 35.15-36.77 | Electrode 36.00
100 mesh sand 36.77 — 38.39 | Thermistor / Gas 37.50
2-in. Sampler
Schedule 40,
PVC Blank 0.17 —80.40 200 mesh sand 38.39 - 39.89 | Electrode 39.00
Casing

100 mesh sand 39.89 - 41.36

200 mesh sand 41.36 —42.75 | Electrode 42.00

100 mesh sand 42.75 - 44.24 | Thermistor / Gas 43.50
Sampler

200 mesh sand 44.24 — 45,85 | Electrode 45.00

100 mesh sand 45.85 - 47.22 | Thermistor 46.50

200 mesh sand 47.22 - 48.78 Electrode 48.00

100 mesh sand 48.78 — 50.35 | Thermistor / Gas 49.50
Sampler

200 mesh sand 50.35-51.76 | Electrode 51.00

100 mesh sand 51.76 — 53.31 Thermistor 52.50

200 mesh sand 53.31 - 54.83 | Electrode 54.00

2-5
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Permanent Annual Fill Depth of
Permanent | Casing Interval Interval Sensor
Casing (ft bgs) Annual Fill Material (ft bgs) Sensor (ft bgs)
100 mesh sand 54.83 —56.26 | Thermistor / Gas 55.50
Sampler
200 mesh sand 56.26 — 57.77 | Electrode 57.00
100 mesh sand 57.77 - 59.25
200 mesh sand 59.25-60.87 | Electrode 60.00
100 mesh sand 60.87 —62.29 | Thermistor / Gas 61.50
Sampler
200 mesh sand 62.29 — 63.86 | Electrode 63.00
2-in.
Schedule 40, 100 mesh sand 63.86 — 65.27
PVC Blank 0.17 —80.40
Casing 200 mesh sand 65.27 —66.79 | Electrode 66.00
100 mesh sand 66.79 —68.38 | Thermistor 67.50
200 mesh sand 68.38 —69.73 | Electrode 69.00
100 mesh sand 69.73-71.13
200 mesh sand 71.13-80.40 | Electrode 72.00
Cement grout 80.40 - 83.20
Natural fill 83.20-87.30
ftbgs = feet below ground surface.

PVC

polyvinyl chloride.

222 Well 299-W22-119 (C9517)

Borehole C9517 was drilled from March 29, 2017 through June 19, 2017 to a TD of 81.5 ft bgs. The
borehole was drilled using 6-in. nominal diameter threaded carbon-steel casing to a depth of 80.5 ft bgs
and a 4-in. core barrel to TD. No sediment samples were collected from C9517. No water was added

to the borehole during drilling, however one gallon of water was added to the borehole at a depth of
76.0 ft bgs prior to well construction. Radiological and chemical contamination encountered during
drilling is summarized in Table 2-3.

Following placement of the 6-in. temporary casing, the borehole was logged on April 20, 2017 using
SGLS and NMLS from ground surface to a depth of 80.0 ft bgs.
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Well construction took place June 20, 2017 through June 21, 2017. Well construction information is
summarized in Table 2-4 and in documentation contained in Appendix B. The well was constructed as

a 2-in. nominal diameter monitoring well with 79.73 ft of Schedule 40 PVC riser and an end cap. Sixteen
individual resistivity electrodes were installed on the well at 3-ft intervals from 27.0 to 72.0 ft bgs. Six
individual thermistors were installed on the well every 6-ft from 31.5 to 43.5 ft bgs and from 55.5 to
67.5 ft bgs. Three additional thermistors were installed at 3-ft intervals from 43.5 to 55.5 ft bgs. Five gas
samplers were installed on the well at 6-ft intervals from 37.5 to 61.5 ft bgs. A temperature sensing cable
was installed on the well from 0.17 to 78.00 ft bgs. From TD to surface, the annulus was filled with

1.75 ft of natural fill, 53.46 ft of alternating 1.50-ft intervals of 200 mesh and 100 mesh filter pack sand,
6.24 ft of 3/8-in. bentonite crumbles, and 20.05 ft of cement grout. All temporary casing was removed
during well construction. The flush mount monument, and surface seal, were installed on June 21, 2017.

Table 2-3. Air and Radiological Monitoring Measurements Exceeding Background at Well C9517

Maximum Chemical
Radiological Contamination
Depth Contamination voc Ammonia
Date (ft bgs) Media (dpm, beta/gamma) (PPmvV) (pPmMv)
3/30/2017 27.0-37.0 Sediment Direct, 480x103 -
37.0 Air (well head) - 1.0 0.0
Sediment Direct, 300x103
4/3/2017 -
37.0-47.0 | Sediment Direct, 100x103
57.0 Air (well head) - 1.5 0.0
4/4/2017 47.0-57.0 Sediment Direct, 20x103 -
40.0 Air - 6.0 3.0
52.0-57.0 | Sediment Direct, 50x103
4/17/2017 _
57.0-62.0 Sediment Direct, 20x103
62.0-67.0 Sediment - 8.0 0.0
62.0-67.0 Sediment Direct, 16x103 1.0 0.0
4/19/2017
67.0-72.0 Sediment Direct, 8x103 0.0 0.0
dpm = disintegrations per minute.
ftbgs = feet below ground surface.
ppmv = part per million by volume.
VOC = volatile organic compound.
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Table 2-4. C9517 Well Construction and Sensor-Array Placement Information

Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
Cement grout 0.0 —20.05 Temperature 0.17 - 78.00
Sensor Cable
3/8-in. bentonite 20.05 - 26.29
crumbles
200 mesh sand 26.29 — 27.65 | Electrode 27.00
100 mesh sand 27.65 - 29.30
200 mesh sand 29.30 — 30.72 | Electrode 30.00
100 mesh sand 30.72 - 32.18 | Thermistor 31.50
200 mesh sand 32.18 — 33.86 | Electrode 33.00
100 mesh sand 33.86 — 35.28
200 mesh sand 35.28 — 36.67 | Electrode 36.00
100 mesh sand 36.67 — 38.38 | Thermistor / Gas 37.50
Sampler
2.in. 200 mesh sand 38.38 — 39.88 | Electrode 39.00
Schedule 40,
PVC Blank 017 -79.75 100 mesh sand | 39.88 — 41.28
Casing
200 mesh sand 41.28 —42.82 | Electrode 42.00
100 mesh sand 42.82 —44.36 | Thermistor / Gas 43.50
Sampler
200 mesh sand 44 .36 — 45.87 | Electrode 45.00
100 mesh sand 45.87 — 47.32 | Thermistor 46.50
200 mesh sand 47.32 — 48.75 | Electrode 48.00
100 mesh sand 48.75 - 50.38 | Thermistor / Gas 49.50
Sampler
200 mesh sand 50.38 — 51.75 | Electrode 51.00
100 mesh sand 51.75-53.16 | Thermistor 52.50
200 mesh sand 53.16 — 54.73 | Electrode 54.00
100 mesh sand 54.73 — 56.32 | Thermistor/ Gas 55.50
Sampler
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Table 2-4. C9517 Well Construction and Sensor-Array Placement Information

Permanent Casing Annual Fill Depth of

Permanent Interval Annual Fill Interval Sensor

Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
200 mesh sand 56.32 - 57.90 | Electrode 57.00

100 mesh sand 57.90 - 59.30

200 mesh sand 59.30 - 60.61 | Electrode 60.00
100 mesh sand 60.61 —62.25 | Thermistor / Gas 61.50
Sampler

200 mesh sand 62.25 -63.89 | Electrode 63.00

?2 dule 40 100 mesh sand | 63.89 — 65.30

chedule 40,

PVC Blank 0.17 - 79.75 ; - -

Casing 00 mesh sand 65.30 — 66.89 ectrode 66.00
100 mesh sand 66.89 — 68.37 | Thermistor 67.50
200 mesh sand 68.37 —69.80 | Electrode 69.00
100 mesh sand 69.80 — 71.26
200 mesh sand 71.26 — 79.75 | Electrode 72.00

Natural fill 79.75 -81.50
ftbgs = feet below ground surface.
PVC = polyvinyl chloride.

2.2.3 Well 299-W22-120 (C9518)

Borehole C9518 was drilled from March 22, 2017 through June 26, 2017 to a TD of 82.5 ft bgs.

The borehole was drilled using 6-in. nominal diameter threaded carbon-steel casing of to a depth of

80.5 ft bgs and a 4-in. core barrel to TD. One hundred core samples were collected from 30.8 to

80.7 ft bgs using 4-in. nominal diameter LEXAN™ liners. Sample date, depth interval, recovery, sample
temperatures, and HEIS numbers are summarized in Appendix C. No water was added to the borehole
during drilling. Radiological contamination encountered during drilling is summarized in Table 2-5.

Following placement of the 6-in. temporary casing, the borehole was logged on March 30, 2017 and
March 31, 2017 using SGLS from ground surface to a depth of 77.01 ft bgs and NMLS to a depth of
78.01 ft bgs.

Well construction took place June 27, 2017 through June 28, 2017. Well construction information is
summarized in Table 2-6 and in documentation contained in Appendix C. The well was constructed
as a 2-in. nominal diameter monitoring well with 82.87 ft of Schedule 40 PVC, including an end cap.
In addition, 46.33 ft and 52.33 ft of 1/4-in. blank PVC risers were installed for sediment coupon
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sampling. Sediment coupons are a packet of moist sediment deployed at a location such that it can

be removed at selected times for analysis (pH, electrical conductivity, pore water cations/anions, and
uranium surface phases). Sixteen individual resistivity electrodes were installed on the well at 3-ft
intervals from 27.0 to 72.0 ft bgs. Six individual thermistors were installed on the well every 6 ft from
31.5 to 43.5 ft bgs and from 55.5 to 67.5 ft bgs. Three additional thermistors were installed at 3-ft
intervals between 43.5 and 55.5 ft bgs. Five gas samplers were installed at 6-ft intervals from 37.5 to
61.5 ft bgs. The two blank, 1/4-in. nominal diameter Schedule 40 PVC risers used for sediment coupons
were installed on the well from 0.17 to 46.5 ft bgs and 0.17 to 52.5 ft bgs. From TD, the annulus was
filled with a 56.47 ft of alternating 1.50-ft intervals of 200 mesh and 100 mesh filter pack sand, 5.81 ft
of 3/8-in. bentonite crumbles, and 20.22 ft of cement grout. All temporary casing was removed during
well construction. The flush mount monument and surface seal were installed on June 28, 2017.

Table 2-5. Radiological Contamination at Borehole C9518

Depth Maximum Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
30.8-33.8 LEXAN™ liner Direct, 500x103
33.8 Solid shoe Direct, 200x103
Removable, 2x103
329-359 LEXAN™ liner Direct, 400x103
3/27/2017 35.9 Solid shoe Direct, 100x103
36.0-39.0 LEXAN™ liner Direct, 225x103
39.0 Solid shoe Direct, 20x103
38.9-394 LEXAN™ liner Direct, 60x103
429-459 LEXAN™ liner Direct, 22x103
45.9 Solid shoe Direct, 20x103
449 -479 LEXAN™ liner Direct, 65x10°3
484 -514 Direct, 32x103
3/28/2017 514 -544 Direct, 10x103
54.2-57.2 Direct, 10x103
57.2-60.7 Direct, 8x10°
60.1 - 63.1 Direct, 8x10°
62.6 —65.6 Direct, 5x10°
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Table 2-5. Radiological Contamination at Borehole C9518

Depth Maximum Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
66.1-71.1 LEXAN™ liner Direct, 5x103
3/29/2017 71.0-755 Direct, 5x103
75.7 -80.7 Direct, 5x103
dpm = disintegrations per minute.
ftbgs = feet below ground surface.
Table 2-6. C9518 Well Construction and Sensor-Array Placement Information
Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
Cement grout 0.0 -20.22 Electrode 27.0
3/8-in. bentonite 20.22 - 26.03
crumbles
200 mesh sand 26.03 - 27.86
100 mesh sand 27.86 - 29.14
200 mesh sand 29.14 - 30.71 | Electrode 30.0
2-in. Schedule
40, PVC . 0.17 - 82.50 100 mesh sand 30.71 -32.28 | Thermistor 31.5
Blank Casing
200 mesh sand 32.28 - 33.61 | Electrode 33.0
100 mesh sand 33.61-35.24
200 mesh sand 35.24 - 36.70 | Electrode 36.0
100 mesh sand 36.70 - 38.20 | Thermistor / Gas 37.5
Sampler
200 mesh sand 38.20 - 39.85 | Electrode 39.0
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Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
100 mesh sand 39.85-41.20 | Electrode 39.0
1/4-in.
Schedule 40, 200 mesh sand 41.20 -42.82 | Electrode 42.0
PVC Blank 0.17 —46.5 :
Sediment 100 mesh sand 42.82 - 44.27 | Thermistor / Gas 43.5
Coupon Sampler
200 mesh sand 44 .27 - 45.61 Electrode 45.0
100 mesh sand 45.61-47.18 | Thermistor 46.5
1/4-in. 200 mesh sand 47.18 - 48.69 | Electrode 48.0
Schedule 40,
PVC Blank 017 -525 100 mesh sand 48.69 - 50.22 | Thermistor / Gas 495
Sediment ' ’ Sampler
Coupon
200 mesh sand 50.22 - 51.76 | Electrode 51.0
100 mesh sand 51.76 - 53.17 | Thermistor 525
200 mesh sand 53.17 - 54.63 | Electrode 54.0
100 mesh sand 54.63 - 56.28 | Thermistor / Gas 55.5
Sampler
200 mesh sand 56.28 - 57.80 | Electrode 57.0
100 mesh sand 57.80 - 59.35
2-in. Schedule 200 mesh sand 59.35-60.65 | Electrode 60.0
40, PVC 0.17 - 82.50
Blank Casing 100 mesh sand 60.65 - 62.25 | Thermistor / Gas 61.5
Sampler
200 mesh sand 62.25-63.79 | Electrode 63.0
100 mesh sand 63.79 - 65.21
200 mesh sand 65.21 - 66.54 | Electrode 66.0
100 mesh sand 66.54 - 68.31 Thermistor 67.5
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Table 2-6. C9518 Well Construction and Sensor-Array Placement Information

Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)

200 mesh sand 68.31 -69.71 | Electrode

2-in. Schedule 69.0

40, PVC _ 0.17 - 82.50 100 mesh sand 69.71-71.25

Blank Casing
200 mesh sand 71.25 - 82.50 | Electrode 72.0

ft bgs feet below ground surface.

PVC polyvinyl chloride

224 Well 299-W22-121 (C9519)

Borehole C9519 was drilled from March 3, 2017 through March 21, 2017 to a TD of 81.5 ft bgs. The
borehole was drilled using threaded carbon-steel casing of §8-in.-nominal-diameter to a depth of

80.9 ft bgs and a 6-in. core barrel to a TD of 81.5 ft bgs. Ninety-one core samples were collected from
30.4 to 81.5 ft bgs using 4-in. nominal diameter LEXAN™ liners. Sample date, depth interval, recovery,
sample temperatures, and HEIS numbers are summarized in Appendix D. No water was added to the
borehole during drilling. Radiological contamination encountered during drilling is summarized in Table
2-7.

Following placement of the 8-in. temporary casing, the borehole was logged on March 22, 2017 and
March 23, 2017 using SGLS from ground surface to a depth of 80.00 ft bgs and NMLS to a depth of
81.01 ft bgs.

Well construction took place May 8, 2017 through May 18, 2017. Well construction information is
summarized in Table 2-8 and in documentation contained in Appendix D. The well was constructed as

a 4-in. nominal diameter injection well with a 9.79 ft 20-slot screened interval and a 49.23 ft sump with
end cap. Sixteen individual resistivity electrodes were installed on the well at 3-ft intervals from 25.0 to
70.0 ft bgs. Nine individual thermistors were installed on the well every 3-ft from 29.8 to 38.5 ft bgs and
from 59.5 to 71.5 ft bgs. A temperature sensing cable was installed on the well from 0.43 to 78.10 ft bgs.
From TD, the annulus was filled with 22.9 ft of cement grout, 3.2 ft of 3/8-in. bentonite pellets, 11.9 ft
of 10-20 mesh silica sand, 3.3 ft of 3/8-in. bentonite pellets, 16.9 ft of cement grout, 5.4 ft of 3/8-in.
bentonite pellets, and a 17.6 ft of cement grout. During well construction, 8.4 ft of grout was measured
in the sump. The integrity of the well was not compromised and the well can function as designed. The
project decided to take no action and the cement remains in the sump. All temporary casing was removed
during well construction. The flush mount monument, and surface seal, were installed on May 18, 2017.
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Table 2-7. Radiological Contamination at Borehole C9519

Depth Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
32.9-35.9 LEXAN™ liner Direct, 600x10°3
35.9 Solid shoe Direct, 600x103
31472017 Removable, 3x10°
35.3-38.3 LEXAN™ liner Direct, 23x103
38.3-413 Direct, 460x10°
3/15/2017 41.3-44.3 Direct, 400x103
44.0-46.5 Direct, 200x10°3
46.0-49.0 Direct, 280x10°
3/16/2017
50.9 -53.9 Direct, 8x103
3/20/2017 56.2 - 56.7 Direct, 10x103
3/20/2017 59.9-62.9 Direct, 6x10°
dpm = disintegrations per minute.
ftbgs = feet below ground surface.
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Table 2-8. C9519 Well Construction and Sensor-Array Placement Information

Permanent
Casing Annual Fill Depth of
Interval Annual Fill Interval Sensor
Permanent Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
Cement grout 0.00 - 17.60 Temperature 0.43-78.10
Senor Cable
3/8-in. bentonite 17.60 - 23.00
pellets
Electrode 25.00
Electrode 28.00
Thermistor 29.50
Electrode 31.00
4-in. Schedule 80, .
PVC Blank Casing 0.43 -44.11 Cementgrout | 23.00-39.90 | Thermistor 32.50
Electrode 34.00
Thermistor 35.50
Electrode 37.00
Thermistor 38.50
Electrode 40.00
3/8-in. t|>|ertwton|te 39.90 - 43.20
pefiets Electrode 43.00
Electrode 46.0
4-in. Schedule 80,
20-slot (0.020-in.), 44.11 - 53.90 Electrode 49.0
PVC Screen 10-20 mesh sand | 43.2-55.1
Electrode 52.0
4-in. Schedule 80, Electrode 55.0
PVC Sump/End Cap 53.90 - 81.20
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Table 2-8. C9519 Well Construction and Sensor-Array Placement Information

Permanent
Casing Annual Fill Depth of
Interval Annual Fill Interval Sensor
Permanent Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
3/8-in. bentonite 55.1-58.3 Electrode 58.0
pellets
Thermistor 59.5
Electrode 61.0
Thermistor 62.5
Electrode 64.0
4-in. Schedule 80, 53.90 - 81.20 .
PVC Sump/End Cap Cement grout 58.3-81.2 Thermistor 65.5
Electrode 67.0
Thermistor 68.5
Electrode 70.0
Thermistor
715
Natural fill 81.2-81.5
ftbgs = feet below ground surface.
PVC = polyvinyl chloride

225  Well 299-W22-124 (C9583)

Borehole C9583 was drilled from May 1, 2017 through May 3, 2017 to a TD of 80.2 ft bgs. The borehole
was drilled with using 6-in. nominal diameter threaded carbon-steel casing to a depth of 80.5 ft bgs and

a 4-in. core barrel to TD. No samples were collected from C9583. No water was added to the borehole
during drilling, however eight ounces of water was added at 50.6 ft prior to well construction.
Radiological contamination encountered during drilling is summarized in Table 2-9

Following placement of the 6-in. temporary casing, the borehole was logged on May 4, 2017 and
May 04, 2017 using SGLS from ground surface to a depth of 79.02 ft bgs and NMLS from ground surface
to a depth of 80.00 ft bgs.

Well construction took place May 22, 2017 through May 30, 2017. Well construction information is
summarized in Table 2-10 and in documentation contained in Appendix E. The well was constructed as

a 2-in. nominal diameter monitoring well with 80.39 ft of Schedule 40 PVC, including an end cap. Fifteen
individual resistivity electrodes were installed on the well at 3-ft intervals from 29.90 to 71.90 ft bgs. Six
individual thermistors were installed on the well every 6 ft from 31.5 to 43.5 ft bgs and 55.50 to

67.50 ft bgs. Three additional thermistors were installed at 3-ft intervals from 43.50 to 55.50 ft bgs. Five
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gas samplers were installed on the well at 6-ft intervals from 37.50 to 61.50 ft bgs. A temperature sensing
cable was installed on the well from 0.17 to 78.00 ft bgs. From TD to surface, the annulus was filled with
54.15 ft of alternating 1.50-ft intervals of 200 mesh and 100 mesh filter pack sand, 6.20 ft of 3/8-in.
bentonite crumbles, and a 20.05 ft of cement grout. All temporary casing was removed during well
construction. The flush mount monument, and surface seal, were installed on May 30, 2017.

Table 2-9. Radiological Monitoring Measurements Exceeding Background at Well C9583

Depth Radiological Contamination
Date (ft bgs) Media (dpm, beta/gamma)
5/1/2017 22.0-27.0 Sediment Direct, 5x103
5/1/2017 27.0-32.0 Sediment Direct, 80x103
5/1/2017 32.0-37.0 Sediment Direct, 200x103
5/1/2017 37.0-42.0 Sediment Direct, 120x103
5/1/2017 42.0-47.0 Sediment Direct, 120x103
5/2/2017 47.0-52.0 Sediment Direct, 50x103
5/2/2017 53.5-60.1 Sediment Direct, 14x103
5/2/2017 60.1 —67.0 Sediment Direct, 8x103
5/3/2017 67.0 -69.5 Sediment Direct, 6.5x10°
dpm = disintegrations per minute.
ftbgs = feet below ground surface.
ppmv = part per million by volume.
VOC = volatile organic compound.

2-17



SGW-61093, REV. 0

Table 2-10. C9583 Well Construction and Sensor-Array Placement Information

Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
Cement grout 0.00 —20.05 | Temperature
Sensor Cable
3/8-in. bentonite 20.05-26.25
crumbles
0.17 —78.00
200 mesh sand 26.25 - 27.75
100 mesh sand 27.75—-29.27
200 mesh sand 29.27 — 30.70 | Electrode 30.00
100 mesh sand 30.70 — 32.10 | Thermistor 31.50
200 mesh sand 32.10 — 33.82 | Electrode
33.00
100 mesh sand 33.82-35.22
2-in. 200 mesh sand 35.22 — 36.80 | Electrode 36.00
lf%ag‘f'e 0 0.17 - 80.40
- Blan 100 mesh sand | 36.80 —38.25 | Thermistor / Gas 37.50
Casing Sampler
200 mesh sand 38.25-39.79 | Electrode
39.00
100 mesh sand 39.79 -41.22
200 mesh sand 41.22 —42.80 | Electrode 42.00
100 mesh sand 42.80 —44.20 | Thermistor / Gas 43.50
Sampler
200 mesh sand 44.20 — 45.80 | Electrode 45.00
100 mesh sand 45.80 — 47.20 | Thermistor 46.50
200 mesh sand 47.20 — 48.75 | Electrode 48.00
100 mesh sand 48.75 - 50.15 | Thermistor / Gas 49.50
Sampler
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Permanent Casing Annual Fill Depth of
Permanent Interval Annual Fill Interval Sensor
Casing (ft bgs) Material (ft bgs) Sensor (ft bgs)
200 mesh sand 50.15-51.85 | Electrode 51.00
100 mesh sand 51.85-53.22 | Thermistor 52.50
200 mesh sand 53.22 — 54.65 | Electrode 54.00
100 mesh sand 54.65—-56.12 | Thermistor/ Gas 55.50
Sampler
200 mesh sand 56.12 - 57.70 | Electrode
57.00
100 mesh sand 57.70 - 59.15
200 mesh sand 59.15-60.64 | Electrode 60.00
2-in.
Schedule 40 100 mesh sand 60.64 — 62.25 | Thermistor / Gas 61.50
’ 0.17 —80.40 Sampler
PVC Blank p
Casing 200 mesh sand | 62.25-63.77 | Electrode
63.00
100 mesh sand 63.77 — 65.25
200 mesh sand 65.25 - 66.65 | Electrode 66.00
100 mesh sand 66.65 — 68.25 | Thermistor 67.50
200 mesh sand 68.25 - 69.72 | Electrode
69.00
100 mesh sand 69.72 -71.22
200 mesh sand 71.22 - 80.40 | Electrode
72.00
Natural fill 80.40 — 80.50
ft bgs feet below ground surface.
PVC = polyvinyl chloride
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3 Geologic Observations

This section summarizes the general geology in 200-WA-1 OU and present the stratigraphy encountered
during the drilling of each well. Due to radiological contamination, no sieve analyses were performed

on sediment samples. Drill cuttings containment requirements resulted in very limited visual observations
of geologic properties such as, grain size distribution, lithology, and mineralogy. As such, all reported
geologic observations are estimated.

3.1 Geology of the 200-WA-1 Operable Unit

The 200-WA-1 OU is located on the 200 West Area of the Hanford site and includes most waste sites
located in the 200 West Area. The Columbia River Basalt Group and a sequence of overlying sediments
comprise the local geology. The overlying sediments are approximately 564 ft thick and primarily consist
of the Ringold Formation, Cold Creek unit, and Hanford formation. The boreholes drilled to support this
project did not extend into the Cold Creek unit and the only major stratigraphic unit encountered was the
Hanford formation.

Depending on proximity to former facilities and remediation sites, the ground surface of the 200 Areas
has been disturbed by grading, construction, and demolition work. Anthropogenically-disturbed
sediments can extend more deeply, but in general range from 1 to 15 ft bgs.

The Hanford formation underlies any anthropogenically-disturbed sediment and largely consists of
cataclysmic flood deposits related to episodic ice dam failures at glacial Lake Missoula that resulted

in varying grain size from high-energy gravel rich deposits to low-energy silts and sands. Floodwaters
scoured hundreds of miles of the Columbia River Flood basalts, resulting in sediments predominately
composed of sandy gravel or gravelly sand lithology, and occasionally finer lithology formed from
slackwater facies. The sand fraction consists of loose, fine-to-course-grained sand, composed of, on
average, 50% mafic-rich minerals and 50% silicates. This gives many of the Hanford formation sediments
a “salt and pepper” appearance (DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for
Post-Ringold Formation Sediments Within the Central Pasco Basin).

3.2 Borehole Geology

The following section summarizes the lithology encountered during the drilling of each well.

3.2.1 Borehole Geology for C9515 (299-W22-117)

Sediments encountered during drilling of C9515 were predominately sandy gravel, sand, or silty sand.
The upper 29.3 ft of the borehole was characterized as sandy gravel composed of 45% gravel and 55%
sand with gravel-size varying from very fine to very coarse pebble and poorly sorted sand. Sand,
composed of 95% very fine to coarse sand and 5% silt was encountered from 29.3 ft to 81.2 ft bgs.
Within the sand interval, a distinctive silty sand layer was evident from 49.0 to 50.0 ft bgs, comprised
of 80% sand and 20% silt.

From 81.2 to 87.3 ft bgs (TD), no sediment identification occurred due to re-drilling the borehole. During
re-drilling, annular material was mixed in with native formation and no representative samples could be
recovered.
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3.2.2 Borehole Geology for C9517 (299-W22-119)

Sediments encountered in the upper 27 ft of the C9517 borehole, consist of between gravelly sand
composed of 25% gravel and 75% sand with clast-sizes varying from very fine to very coarse pebble
and grain-sizes varying from very fine to coarse sand.

Between 27.0 and 81.5 ft bgs (TD), sediments were sleeved in yellow plastic for radiological control;
therefore, visual observation was not possible.

3.2.3 Borehole Geology for C9518 (299-W22-120)

The sediments encountered during the drilling of borehole C9518 predominately consist of sandy gravel
and sand, with interbedded silty sand intervals. The upper 10 ft of the borehole was characterized as sand
consisting of 5% gravel, 90% sand, and 5% silt. Underlying the upper sand interval to a depth of

30.8 ft bgs, sediments coarsen to sandy gravel composed of 35% gravel, 60% sand, 5% silt, with fine to
medium pebbles and very fine to very coarse sand. An approximately 0.5 ft thick sand-to silty sand was
noted at 30.8 ft bgs consisting of 95% sand and 5% silt. At 31.3 ft bgs, sediments change from sand to
silty sand, which is present until 41.4 ft bgs, corresponding to an increase in silt content from 5 to 25%.

The interval from 41.4 to 79.7 ft bgs predominately consists of sand composed of 95% sand and 5% silt
with very fine to very coarse sand grain-size. Within this sand, intervals of slightly silty sand (47.9 to
51.4 ft bgs), gravelly sand (53.4 to 54.4 ft bgs), and silty sand (66.1 to 68.1 ft bgs) were noted.

Below 79.7 ft to a TD of 82.5 ft bgs, sediments coarsen to gravelly sand composed of 20% gravel and
80% sand. Gravel varies from very fine to very coarse pebbles and the sand fraction ranges from very fine
to very coarse sand.

3.2.4 Borehole Geology for C9519 (299-W22-121)

Sediments encountered during the drilling of borehole C9519 were predominately sandy gravel, gravelly
sand, or sand. The upper 41.3 ft of the borehole consists of sandy gravel with 65% gravel and 35% sand.

The gravel fraction varies in size from very fine to medium pebble and the sand fraction varies from very
fine to medium sand. A distinct sandy interbed consisting of 5% gravel, 90% sand and 5% silt was noted
from 35.8 to 38.3 ft bgs.

At 41.3 ft to a depth of 66.0 ft bgs, grain size gradually increases with sediments transitioning from a
sand, to a gravelly sand, and finally to a sandy gravel. The sand interval from 41.3 to 49.0 ft bgs consists
of 5% gravel, 90% sand, and 5% silt. Gravel ranges in size from very fine to fine pebbles and sand ranges
in grain-size from very fine to very coarse. Gravelly sand occurs from 49.0 to 55.7 ft bgs. Gravel content
increases from 5% to 29%, sand content decreases from 90% to 80% and silt content decreases to 0%.
Gravel ranges in size from very fine to medium pebbles and sand ranges in grain-size from very fine to
very coarse grains. At 55.7 ft bgs, gravel content increases to 45% and sand content decreases to 55% to
form a sandy gravel. Gravel ranges in size from very fine to coarse pebbles and sand ranges in grain-size
from very fine to very coarse.

Sand is present from 66.0 to 81.5 ft bgs (TD) and consists of 5% gravel and 95% sand. Sand ranges in
grain-size from very fine to very coarse sand.

3.2.5 Borehole Geology for C9583 (299-W22-124)

Sediments encountered in the upper 22 ft of borehole C9583, consist of gravelly sand, composed of 25%
gravel and 75% sand with gravel content ranging in size from very fine to very coarse pebble and sand
ranging in size from very fine to coarse sand.
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Between 22.0 and 69.5 ft bgs, sediments were sleeved in yellow plastic for radiological control; therefore,
no sediment description occurred over this interval.

Sand was encountered from 69.5 ft to the TD of 80.5 ft bgs. This lower interval consists of 5% gravel

ranging in size from very fine to medium pebble, and 95% sand, ranging in size from very fine to very
coarse sand.
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4 Waste Management

Waste generated during the activities described in this document were managed in accordance with
DOE/RL-2015-46, Waste Control Plan for the 200-WA-1 Operable Unit Waste Sites Uranium
Sequestration Pilot Test. Waste generated throughout the performance of this project included vadose
zone drill cuttings and miscellaneous solid waste such as sampling equipment, plastic, paper, and personal
protective equipment. All waste was managed as Investigation-Derived Waste and surveyed by
Radiological Control Technicians and Industrial Hygiene personnel prior to transfer and disposal at
Environmental Restoration Disposal Facility (ERDF).

All vadose zone drill cuttings were managed near the borehole in tip dumpsters, and then placed in
designated waste roll off boxes. Miscellaneous solid waste associated with drill cuttings, including nitrile
gloves, plastic bags used to collect drill cuttings, and other waste associated with sampling activities, were
contained in plastic bags and placed in the designated roll off box. Following surveys, roll off boxes were
transported to the ERDF for disposal.
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5 Civil Survey

The well locations were surveyed in accordance with CHPRC procedure SGRP-PRO-SMP-52857
(GRP-EE-01-1.6), Survey Requirements and Techniques. Vertical survey data were recorded using North
American Vertical Datum of 1988 (NAVDS&8) and the horizontal coordinates were recorded using the
Washington State Plane (South Zone) North American Datum of 1983 (NAD83), with the 1991
adjustment for horizontal coordinates. Surveyed coordinates and elevation for each well are presented

in Table 1-1 and survey data reports are included in Appendix F.
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6 Well Acceptance

Well acceptance is the final step in the well construction process and represents confirmation of meeting
requirements of the work scope. Well acceptance also serves as the contractual completion of the finished
product.

Representatives from CHPRC and Cascade (drilling contractor) participated in the acceptance inspection
for C9515, C9517, C9518, C9519, and C9583 on July 3, 2017. Final well acceptance was documented
by completion of a checklist and signatures from representatives of the drilling contractor and CHPRC.
A Quality Assurance Work Site Assessment will be prepared to document well acceptance.
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Appendix A

Well Documentation for C9515 (299-W22-117)
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WELL SUMMARY SHEET

Page 1 of 3

Well ID : C9515

Well Name: 299-W22-117

Start Date: 4/24/2017

Project: Installation of 5 wells in 200-WA-1 OU

Location: ~12m South of 216-U-8 Crib

Finish Date: 6/19/2017

CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
in
Description Diagram Feet Gmlféuc Lithologic Description (ft bgs)
0 T
Flush Mount Monument _go% $40.0-293 sandy Gravel (sG)

2-in LD. Schedule 40, PVC Blank Casing: —
0.17 - 72.89 ft bgs

Type I/II Portland Cement Grout:
0.0 - 19.85 ft bgs

Temperature Sensor Cable:
0.17 - 78.0 ft bgs

Resistivity Electrode Array: l
Individual sensors installed every
3 ft between: 27 - 72 ft bgs.

Thermistor:
Individual thermistors installed every
6 ft between: 31.5 - 43.5 and 55.5 - 67.5 ft bgs.
Individual thermistors installed every
3 ft between: 43.5 - 55.5 ft bgs.

Gas Sampler: O
Individual samplers installed every
6 ft between: 37.5 - 61.5 ft bgs.

3/8-in Bentonite Crumbles:
19.85 - 26.23 ft bgs

200 mesh Premier Silica
Filter Pack Sand: 26.23 - 27.80 ft bgs
100 mesh Premier Colorado Silica
Filter Pack Sand: 27.80 - 29.30 ft bgs

200 mesh 29.30 - 30.61 ft bgs

100 mesh 30.61 - 32.14 ft bgs

200 mesh 32.14 - 33.80 ft bgs

100 mesh 33.80 - 35.15 ft bgs
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29.3-49.0 Sand (S)

L

Reported By:
Tracy Mallgren Geologist W & &-1
Print Name Title “ - Sigﬁure Date
Reviewed By: :
K_tll% l“!“\g"‘ir Wl (mdesdy whe, 8zi|7
Print Name Title Signature d Date
For Office Use Only
OR Doc Type: WMU Code(s):
)
A-6003-643 (REY 2)
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WELL SUMMARY CONTINUATION SHEET Page 2 of 3
Well ID: C9515 Well Name: 299-W22-117 |Project Installation of 5 wells in 200-WA-1 QU
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Feet fo;m Lithologic Description (ft bgs)

100 mesh 33.80 - 35.15 ft bgs
200 mesh 35.15 - 36.77 ft bgs

100 mesh 36.77 - 38.39 ft bgs
200 mesh 38.39 - 39.89 ft bgs
100 mesh 39.89 - 41.36 ft bgs
200 mesh 41.36 - 42.75 ft bgs
100 mesh 42.75 - 44.24 ft bgs
200 mesh 44.24 - 45.85 ft bgs
100 mesh 45.85 - 47.22 ft bgs
200 mesh 47.22 - 48.78 ft bgs
100 mesh 48.78 - 50.35 ft bgs
200 mesh 50.35 - 51.76 ft bgs
100 mesh 51.76 - 53.31 ft bgs
200 mesh 53.31 - 54.83 ft bgs
100 mesh 54.83 - 56.26 ft bgs
200 mesh 56.26 - 57.77 ft bgs

100 mesh 57.77 - 59.25 ft bgs
200 mesh 59.25 - 60.87 ft bgs

100 mesh 60.87 - 62.29 ft bgs

200 mesh 62.29 - 63.86 ft bgs
100 mesh 63.86 - 65.27 ft bgs
200 mesh 65.27 - 66.79 ft bgs
100 mesh 66.79 - 68.38 ft bgs
200 mesh 68.38 - 69.73 ft bgs

100 mesh 69.73 - 71.13 ft bgs
200 mesh 71.13 - 80.40 ft bgs

2-in LD. Schedule 40, PVC Blank Casing: —
0.17-72.89 ft bgs

2-in LD. Schedule 40, PVC Blank Casing Sump:-
72.89 - 80.40 ft bgs

Temperature Sensor Cable:
0.17-78 ft bgs

Type /I Portland Cement Grout:
80.40 - 83.20 ft bgs

29.3-49.0 Sand (S)

49.0-50.0 silty Sand (mS)
50.0 - 81.2 Sand (S)

481.2-87.3 No sediment identification

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3
Well ID: C9515 Well Name: 299-W22-117 |Project Installation of 5 wells in 200-WA-1 QU
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Glff é“c Lithologic Description (ft bgs)
ill: 83.20 - 87.30 ft ~
Natural fl:83.20 - 87.30 ft bgs - _\% 81.2 - 87.3 No sediment identification
N
| Total Depth: 87.3 (6/8/2017)
90
95

100
105
110
115
120
125

Depths are in feet below ground surface. ]

Borehole drilled with 6-in O.D. ]
casing from 0.0 - 85.5 ft bgs. 130

All temporary drill ]

casing was removed from the ground. ]

A-6006-992 (Rev 2)
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BOREHOLE LOG

Page_1 of S
Date: (o )7q 4

racy Me\\ g can

We!l ID: Cas\& [ Well Name: 294-Wz2z - L Location: “1Z wa e of ZWe -U-8 (sl h
Project: &° 1aelle, iq Zeom-LOA-\ OO Reference Measure Point " cound Surfauce
—_— S e Description: Comments:
raphic " . . — I . Depth of Casing, Drilling Method,
Depth (ft) | Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, . 4
Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sanpling MetEOd' sampler Gize, Waitet
evel, Other
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Page 2 of =
BOREHOLE LOG (Cont.) :
Date: (preaty %
WellID: (4515 [Well Name: Z §9- W77 - \ 3 [ Location: 4 \7 p Seuth 2f 2\e -D-S (el
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Depth Graphic ) o &amp_p_o_ 3 Depth of Casing, Drilling Method
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BOREHOLE LOG (Cont.)

Page 5 of =2
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Continuous Core Sediment Sample Collection Summary for C9515

Interval Depth Rad Screen

Date (ft bgs) Recovery (%) HEIS # HEIS #
29.3-29.8 B38XB5
29.8 -30.3 B38XB6
30.3-30.8 B38XB7

4/25/2017 100% B38X94
30.8-31.3 B38XB8
31.3-31.8 B38XB9
31.8-323 B38XCO
31.0-315 B38XC5
31.5-32.0 B38XC6
32.0-325 B38XC7

4/25/2017 100% B38X95
32.5-33.0 B38XC8
33.0-33.5 B38XC9
33.5-34.0 B38XDO0
33.6 -34.1 B38XD5
34.1-346 B38XD6
34.6 —35.1 B38XD7

4/25/2017 100% B38X96
35.1-35.6 B38XD8
35.6 — 36.1 B38XD9
36.1 - 36.6 B38XFO0
35.7-36.2 B38XF5
36.2-36.7 B38XF6

4/25/2017 100% B38X97
36.7-37.2 B38XF7
37.2-37.7 B38XF8
39.3-39.8 B38XH5
39.8-40.3 B38XH6
40.3-40.8 B38XH7

4/25/2017 100% B38X98
40.8-41.3 B38XH8
41.3-41.8 B38XH9
41.8-423 B38XJO
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Continuous Core Sediment Sample Collection Summary for C9515

Interval Depth Rad Screen

Date (ft bgs) Recovery (%) HEIS # HEIS #
42.0-425 B38XJ5
42.5-43.0 B38XJ6
43.0-43.5 B38XJ7

4/25/2017 100% B38X99
43.5-44.0 B38XJ8
44.0-445 B38XJ9
44.5-45.0 B38XK0
46.7 —47.2 B38XK5
472 -47.7 B38XK6
47.7 - 48.2 B38XK7

4/26/2017 100% B38XB0
48.2 —48.7 B38XK8
48.7 -49.2 B38XK9
49.2-49.7 B38XLO
49.6 — 50.1 B38XL5
50.1 - 50.6 B38XL6
50.6 — 51.1 B38XL7

4/26/2017 100% B38XB1
51.1-51.6 B38XL8
51.6 —52.1 B38XL9
52.1-52.6 B38XMO0
52.8 -53.3 B38XM5

4/26/2017 53.3-53.8 50% B38XM6 B38XB2
53.8-54.3 B38XM7
54,9 -55.4 B38XN5
55.4 -55.9 B38XN6
55.9 - 56.4 B38XN7

4/26/2017 100 B38XB3
56.4 — 56.9 B38XN8
56.9 -57.4 B38XN9
57.4 -57.9 B38XP0O
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Continuous Core Sediment Sample Collection Summary for C9515

Interval Depth Rad Screen

Date (ft bgs) Recovery (%) HEIS # HEIS #
58.3 -58.8 B38XP5
58.8 —59.3 B38XP6
59.3 -59.8 B38XP7

4/26/2017 100 B38XB4
59.8 - 60.3 B38XP8
60.3 —60.8 B38XP9
60.8 -61.3 B38XRO0
60.7 —61.2 B396B0
61.2-61.7 B396B1
61.7 —-62.2 B396B2

4/26/2017 100 B39697
62.2 -62.7 B396B3
62.7 - 63.2 B396B4
63.2 -63.7 B396B5
65.9 - 66.4 B396C0
66.4 — 66.9 B396C1
66.9-67.4 B396C2

4/27/2017 100 B39698
67.4-67.9 B396C3
67.9-68.4 B396C4
68.4 — 68.9 B396C5
68.2 - 68.7 B396D0
68.7 —69.2 B396D1
69.2 -69.7 B396D2

4/27/2017 100 B39699
69.7 - 70.2 B396D3
70.2-70.7 B396D4
70.7-71.2 B396D5
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Continuous Core Sediment Sample Collection Summary for C9515

Interval Depth Rad Screen
Date (ft bgs) Recovery (%) HEIS # HEIS #
721-72.6 B397X3
726 -73.1 B397X4
73.1-73.6 B397X5
73.6 —74.1 B397X6
74.1-74.6 B397X7
74.6 —75.1 B397X8
4/27/2017 100 B397W8
721 =751 B397X9
(excess sediment)
721751 B397Y0
(excess sediment)
721751 B397Y1
(excess sediment)
721751 B397Y2
(excess sediment)
74.3-74.8 B397Y3
74.8-75.3 B397Y4
4/27/2017 65 -
75.3-75.8 B397Y5
75.8-76.3 B397Y6
78.7-79.2 B39803
79.2-79.7 B39804
4/27/2017 79.7 - 80.2 100 B39805 -
80.2-80.7 B39806
80.7-81.2 B39807
ftbgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
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HGLP-LDR-994, Rev. 0

Page 1 of 11
Stoller Newport News Nuclear
299-W22-117 (C9I515)
Log Data Report
Borehole Information
Log Date 2017-04-28 Filename 9515 HG-NM 2017-04-28 Site | 200-WA-1
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None N/A SN3 04/27/17 80.5 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Sonie 3.0 6.0 51/4 3/8 -3.0 80.5

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 5Tb Type 60% HPGe SGLS?

Effective Calibration Date 02/16/17 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-152, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0

Logging System Gamma 5Cb Type Planar HPGe HRLS?

Effective Calibration Date | 08/04/16 Serial No. 39A314

Calibration Reference HGLP-CC-142, Rev. 0 Logging Procedure SGRP-PRO-OP-53050, Rev. 0

Logging System Gamma 5Pb Type NMLS* He-3 (CPN 503)

Effective Calibration Date | 02/27/17 Serial No. H34055445

Calibration Reference HGLP-CC-153, Rev. 0 Logging Procedure SGRP-PRO-0OP-53024, Rev. 0
SGLS I.og Run Information

Log Run 1 2 3 4 5 Repeat

HEIS Number 1019858 1019859 1019860 1019861 1019862

Date 04/27/17 04/27/17 04/27/17 04/27/17 04/27/17

Logging Engineer Felt Felt Felt Felt Felt

Start Depth (ft) 0.0 34.0 39.0 43.0 47.0

Finish Depth (ft) 35.0 44.0 40.0 80.01 54.0

Count Time (sec) 100 15 100 100 300

Live/Real R R R R R

! depth to water inside casing

2 Spectral Gamma Logging System
* High Rate Logging System
4 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455  http://sn3.huntingtoningalls.com/
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HGLP-LDR-994, Rev. 0
Page 2 of 11
Stoller Newport News Nuclear
Log Run 1 2 3 4 5 Repeat
Shield (Y/N) N N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A N/A
COS15FTB2017 | CO9515FTB2017 | C9515FTB2017 | CO515FTB2017 | CO51SFTB2017
Pre-Verification 0427AVOOCAB | 0427AV00CAB | 0427AVOOCAB | 0427AVOOCAB | 0427AVOOCAB
1 1 1 1 1
Start File ADOD0000 BD003400 CD003900 DD004300 ED004700
Finish File AD003500 BD004400 CD004000 DD008001 ED005400
PSS TSR CO515FTB2017 | C9515FTB2017 | C9515FTB2017 | C9515FTB2017 | C9515FTB2017
0427EVO0CAAL | 0427EVO0CAA] | 0427EVO0CAAL | 0427EVOOCAAL | 0427EVO0CAAL
Depth Return Error (in.) N/A N/A N/A N/A 1.0 hugh
Tl | Hemedd | SpieEr | Solemn | omeen
made made made made
HRLS Log Run Information
Log Run 6 7 Repeat
HEIS Number 1019863 1019864
Date 04/28/17 04/28/17
Logging Engineer Felt Felt
Start Depth (ft) 33.0 370
Finish Depth (ft) 43.0 380
Count Time (sec) 300 300
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
C9515FCB2017 | C9515FCB2017
Pre-Verification 0428AVOOCAB | 0428AVO00CAB
1 1
Start File AD003300 BD003700
Finish File AD004300 BD003800
C9515FCB2017 | C9515FCB2017
Post-Verification 0428BVOOCAA | 0428BVOOCAA
1 1
Depth Return Error (in.) N/A 0.0
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 8 9 Repeat
HEIS Number 1019865 1019866
Date 04/28/17 04/28/17
Logging Engineer Felt/Meisner Meisner
Start Depth (ft) 0.0 72.0

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 « Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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Stoller Newport News Nuclear

Log Run 8 9 Repeat
Finish Depth (ft) 80.01 80.01
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 025
Log Speed (ft/min) N/A N/A

C9515FPB20170 | C9515FPB20170
428AVO0CAB] | 428AVO0CABI]

Start File ADO00000 BD007200

Finish File ADO08001 BD008001

C9515FPB20170 | C9515FPB20170
428BVOOCAAL 428BVOOCAAT]

Depth Return Error (in.) N/A 0.0

Comments None None

Pre-Verification

Post-Verification

Logging Operation Notes

A centralizer was not installed on the SGLS, HRLS, and NMLS sondes. The logging sonde and cable were sleeved
in plastic to prevent potentially contaminating the equipment.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood | Date [ 05/1517
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as FTB20170216 CC-152
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

Results and Interpretations

Cs-137 was detected intermittently from ground surface to 15 ft and from 30 ft to the bottom of the borchole at 80 ft.
A high activity interval exists from 33 to 43 ft in depth where a maximum Cs-137 concentration was measured at
approximately 21,650 pCi/g at 37 ft.

Pa-234m (manmade U-238) was detected at the margins of the high activity interval at 32 ft and from 46 to 49 ft.
The maximum concentration was measured at 855 pCi/g at 32 fi. Although not measured, Pa-234m likely exists in
the high activity interval at higher concentrations.

U-235 was detected at 48 ft at a maximum concentration of 62 pCi/g. U-235 likely exists with Pa-234m but is
below the minimum detection limit.

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 may inerease in sediments of
relatively high silt or clay content.

The manmade, KUT, and moisture repeat plots indicate that the respective systems were working properly. The
repeat data were acquired at 300 second counting times rather than the standard 100 seconds, resulting in additional
detections of Pa-234m and U-235 and improved accuracy where concentrations are near the MDLS.

* minimum detection level

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive = Richland, WA 99354 e Telephone (509) 946-6455  http://sn3.huntingtoningalls.com/
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Stoller Newport News Nuclear

List of I.og Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-80 ft)

Natural Gamma Logs (0-80 ft)

Combination Plot (0-80 ft)

Total Gamma & Moisture (0-80 ft)

Manmade Radionuclides Repeat Data (47-54 1)
Repeat Section of Natural Gamma Logs (47-54 ft)
Moisture Repeat Section (72-80 1)

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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299-W22-117(C9515)
Manmade Radionuclides

Stoller Newport News Nuclear

A Subsidiary of Huntington ingalts industrias

#4Mpa (1001 keV) 235 (186 keV)

¥ Cs (662 keV)

(12a)) yidaq

= = (] = o = = o
i L e (] [40] = u [4n] P [+0]
| | | | | | |
| | | | | - | | |
L _ | _ _ | _ _ By
[ [ [ [ [ [ [
| S 1 | S, | S S | . il r — |
| | | | | “ E
[ | [ [ [ [ | =
e e B e B e e B e Al e S [ — [ | RS |
[ [ [ I . I | e
| [ [ [ [ [ [ [ |
[ [ [ [ | [ [
| | B[ I B 1 (R || SRS Lo | S—
[ [ [ [ . [ [ [
| [ [ [ [ [ [ [ 4
[ [ [ [ o] [ [
9‘..FIlilFll..Fl.llFl...Fl...f _ — _ ﬁU...faG.lFU...Fﬂ‘.'FGI..f.G.'

|

[ I b I
[ [ [ [
[ [ [ [ [
[ ] o = = =]
3] o) 7= I~

(1ea1) yideq

105

104

| | |
500 50 1000

pCifg

I
250

pCifg

pCifg

Zero Reference - Ground Surface

A-15



Page 6 of 11

HGLP-LDR-994, Rev. 0

SGW-61093, REV. 0

(193)) ydaQ

]

“Th (2614 keV)

23
&

elgsPpioo

nagpoal

"U (1764 keV)

23
'

299-W22-117 (C9515)
Natural Gamma Logs

[ [ [
S | | |
- | | |
7 | I | TN | N Se——. |
ot _
o) _
T |
Xl Ll el Sy
1 | | | |
b _ | _ _ _
=
g _ _ _ _ _
Ny cppodbooppdoagootboocndoppotbooonpdo | H odeonpobpocndonpotooppdanpnoboosoa =
[ [ [ [ [ [ [
= = = = = = = = =]
o= [ o0 = L ({=} = (¢ ]

3

Stoller Newport News Nuclear
A Subsidiary of Huntington Ingalls Indusiries

(Jaap uydeq

pCify

A-16

pCifg

Zero Reference - Ground Surface



Page 7 of 11

HGLP-LDR-994, Rev. 0

299-W22-117 (C9515) Combination Plot
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Stoller Newport News Nuclear
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299-W22-117 (C9515)
Manmade Radionuclides Repeat Data
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WELL SUMMARY SHEET Page 1 of 2
Well ID : C9517 Well Name: 299-W22-119 Start Date: 3/29/2017
Project: Installation of 5 wells in 200-WA-1 OU Location: ~10m South of 216-U-8 Crib Finish Date: 6/21/2017
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
epth in
G i " . r—
Description Diagram Feet r;}:;uc Lithologic Description (ft bgs)
0
Flush Mount Monument o 0.0-27.0 gravelly Sand (£S)
2-in LD, Schedule 40, PVC Blank Casing: — - =3 f:
0.17 - 72.90 ft bgs g '
=
Type I/II Portland Cement Grout: g <
0.0 -20.05 ft bgs b BE55Y
[ ESeq | 5

b 5SS
Temperature Sensor Cable: ? g <
0.17 - 78 ft bgs b BSSY
b Eomoso:
b =) =

Resistivity Electrode Array: || g 5oad | 10
Individual sensors installed every b =Y g
3 ft between: 27 - 72 ft bgs. ¢ g &
<
Thermistor: : g <
Individual thermistors installed every b 5554

6 ft between: 31.5 - 43.5 and 55.5- 67.5 ft bgs. | b BoSd 15
Individual thermistors installed every : g '
3 ft between: 43.5 - 55.5 ft bgs. b 5559
b 555]
Gas Sampler: O : 2o
Individual samplers installed every s g g
6 ft between: 37.5 - 61.5 ft bgs. b 5SS

= RSy | 20
3/8-in Bentonite Crumbles: ——%\é\ﬁ:\ ?J/(g :::s'
20.05 - 26.29 ft bgs A KA
RANA NAAN
NN NAAR

NRRR AN | 25
N NATAA
P NOA
200 mesh Premier Silica AN NN

Filter Pack Sand: 26.29 - 27.65 ft bgs

100 mesh Premier Colorado Silica
Filter Pack Sand: 27.65 - 29.30 ft bgs —

200 mesh 29.30 - 30.72 ft bgs ——

100 mesh 30.72 - 32.18 ft bgs —— 1

200 mesh 32.18 - 33.86 ft bgs ———

Q 27.0 - 81.5 No sediment identification

100 mesh 33.86 - 35.28 ft bgs ———

Reported By:

Tracy Mallgren Geologist ﬁ%’_) I

Print Name Title * Aignature e Date
Reviewed By:
G, Wi, W oordint gl
O print Nam# Title Signatu Date
For Office Use Only

OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)

B-1
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WELL SUMMARY CONTINUATION SHEET Page 2 of 2
Well ID: C9517 Well Name: 299-W22-119 |Project Installation of 5 wells in 200-WA-1 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in ;
Description Diagram Feet | Graphic Lithologic Description (ft bgs)

Log

100 mesh 33.86 - 35.28 ft bgs
200 mesh 35.28 - 36.67 ft bgs

100 mesh 36.67 - 38.38 ft bgs
200 mesh 38.38 - 39.88 ft bgs
100 mesh 39.88 - 41.28 ft bgs
200 mesh 41.28 - 42.82 ft bgs
100 mesh 42.82 - 44.36 ft bgs
200 mesh 44.36 - 45.87 ft bgs
100 mesh 45.87 - 47.32 ft bgs
200 mesh 47.32 - 48,75 ft bgs
100 mesh 48.75 - 50.38 ft bgs
200 mesh 50.38 - 51.75 ft bgs
100 mesh 51.75 - 53.16 ft bgs
200 mesh 53.16 - 54.73 ft bgs

100 mesh 54.73 - 56.32 ft bgs
200 mesh 56.36 - 57.90 ft bgs

100 mesh 57.90 - 59.30 ft bgs
200 mesh 59.30 - 60.61 ft bgs

100 mesh 60.61 - 62.25 ft bgs
200 mesh 62.25 - 63.89 ft bgs
100 mesh 63.89 - 65.30 ft bgs
200 mesh 65.30 - 66.89 ft bgs
100 mesh 66.89 - 68.37 ft bgs
200 mesh 68.37 - 69.80 ft bgs

100 mesh 69.80 - 71.26 ft bgs
200 mesh 71.26 - 79.75 ft bgs

2-in LD. Schedule 40, PVC Blank Casing: —

0.17 - 72.90 ft bgs

2-in LD. Schedule 40, PVC Blank Casing Sump:-

72.90 - 79.75 ft bgs

Temperature Sensor Cable:
0.17 - 78 ft bgs

Natural fill 79.75 - 81.5 ft bgs

|

=5 | & 27.0 - 81.5 No sediment identification

|

|

50

60

0000

7.

)

) §
- §
. \
:\Total Depth: 81.5 (4/19/2017)
] Depths are in feet below ground surface.
80 Borehole drilled with 6-in O.D.
_\\ casing from 0.0 - 80.5 ft bgs.
P~ All temporary drill

casing was removed from the ground.

B-2

A-6006-992 (Rev 2)
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Page_\ of
BOREHOLE LOG age ) of S
' Date: (7<)
Well ID: ¢ g 5\ [ Well Name: 2 6.6~ wzz- \\Q Location: “\Owm Seuvh of 21G-0-BCeln
Project: eeN\g YA Z.oo- o=y O U Reference Measure Point:
A Comments:
f Sample Description: ZOMMEents.
Depth (ft) | Sample Gfghlc Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sar?ili]m %g:s;ngs’fr::”:nggihwém
g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other L h omr;re '
o—| 10o-23° ch St&\se\\\l Sead (&S\’L{'!Q S5 Smnir (\r(\\in& wixh (o -ine
o
| ' Sand @ ¢ aveined (ARASY, QL\ ang [Tewp. c:...s.\‘:\s i
. ¥ C:\Muc_\ Z-~ C\Dmm bmr\u %rrec\ Suvh cng |o>-Te.5 hgo: Ao gediment
°. 0 \ S £
=] To svkh Conad M\o\t-.-t Scmphes c‘a\\er;:ar\ am
| lestetnede .
[~
& —= ‘I
| Yy o
! ‘o
10 . "H
] o
- o
&
7 0
Vo 8=
——— : 5 2
] o.-
I & g .l
26 i O
— Ea o v
. ..
— -o ‘-
e B 'U ., ' A ~\
i ©° - ) _ﬂ;%lé‘hge‘ AN sedivioat Alesved in {be,m\&)anmox
| ’ \le_\\uo '\\c_s\\; cadin\ogie a) cnnTee) 3-Z3"1 L8 e00 dlm direen
| \’;‘J --\(\_c sedAimeny \denwliicaxen = R340 IDOTM@M_{.J;zg_
30_ J’
— b
4
] AR
Reported By:
—Trecw  MeMecen Cortipere P /> (At
> Print Nameg~ J Title 7 Srg)ﬁ?]re Date
Reviewed By: . A{;‘%/{
A . | Q@ =
‘\tu/zk// \)—\/")r”’ aw:/(u)\ (LG\ 1~ (i’(i)*(?
Print Name Vi Title / Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-8003-642 (REV 1)
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BOREHOLE LOG (Cont.)

Page 7 of 3
Date: (et 25113

Well ID:C G s\ [ Well Name: 2 §Q -\02. 2 -1\ ] [ Location: vpm South of Z1G-0-& ¢ alh
P Comments:
; le Description: -omments.
Depth Graphic : ——— S_amp—p_o_ 2 Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ¥ y
() Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Samplioy Metlr-lod. SHITpIer Siee, Wese
evel, Other
25— 3-20.5" AN\ sedine nx gleeved in vpellew |Seate ledling, with (osncp
_ 'D\GS'(\L {-‘or* rnr\\c:\nc el _(on~eel MR- cprs.ns O-Ros!
| = X . % - O \\€.
g ﬁ{:{n W howhole,
yo —| KAD Coareminaxion
. L \hever IE‘) cznmb
_ -9 100,000 g elice e
_ L3 -SF: 20, ocoa/am dicecs
_ 2-5%.50, oaoc[m Ao
ug—, 5% -(02 ’I_D,ooo /{pM dicect
~l 02-(oF' lln.DDOJML&_
_ 03-37. %, DOOA'DM. Aicery
50—
— &
i AL
55—
] 3
(60—
65 —]
TO —
Reported By: %
TPas, Mialnems  _{ysnbonie Vi Gital F
Print Name & N Ftle 7 Signatufe Date

B-4
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Page 3 of 3
BOREHOLE LOG (Cont) :
Date (o170l
Well ID: € g 5% | Well Name: 24Q-w2.2 .\ | Location: <(Om Seath Z\e-C8 (b
o — Sample Description: Comments:
ep! raphic y T o o g — 3 Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 3 :
(f) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other | S2MPIing Me'l'_‘g\‘,’élsgt’;]‘:f’ e, Vigter
35| Z3-2).%5 AN\ cedivivns sleeved in e New  Seaic Acilling with (o-inon
- T tcal conteol Tewmp. Cosning O- Bo.S'hes
; R N I J
= — N 2eAlvonc et \thc.:\\‘cn o— Na sedinunT cotlecred
2 ‘C\"nm hoceheole,
il TD=> 21.5 (4-14-1%)
§0 — @ q(n.o‘ba'x | %_\\Lq_
W20 added e an

\n_SedismonTt €2 Conecy

Reported By:
/,l’icu /’V\&\\ G 04 //( eology ~

LI e

~—J Print Name =

—Title “ Signgtdre Date

B-5
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HGLP-LDR-991, Rev. 0

Page 1 of 11
Stoller Newport News Nuclear
299-W22-119 (C9517)
Log Data Report
Borehole Information
Log Date | 2017-04-20 Filename | C9517 HG-NM 2017-04-20 Site | 200-WA-1
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None N/A SN3 04/19/17 81.5 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) OQOuter Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Sonic 0.25 6.0 51/4 3/8 -0.25 80.5

Borehole Notes

The logging engineer measured casing thickness.

geologist. Zero reference is ground surface.

Logging Equipment Information

Drill depth and casing depth were provided by the wellsite

Logging System Gamma ALd Type 60% HPGe SGLS?

Effective Calibration Date 01/26/17 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure SGRP-PRO-0OP-53023, Rev. 0

Logging System Gamma 5Cb Type Planar HPGe HRLS3

Effective Calibration Date | 08/04/16 Serial No. 39A314

Calibration Reference HGLP-CC-142, Rev. 0 Logging Procedure | SGRP-PRO-OP-53050, Rev. 0

Logging System Gamma AHd Type NMLS* He-3 (CPN 503)

Effective Calibration Date | 02/23/17 Serial No. H310700352

Calibration Reference HGLP-CC-151, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0
SGLS Log Run Information

Log Run 1 2 3 4 5 Repeat

HEIS Number 1019871 1019872 1019873 1019874 1019875

Date 04/20/17 04/20/17 04/20/17 04/20/17 04/20/17

Logging Engineer Spatz Spatz Spatz Spatz Spatz

Start Depth (ft) 0.0 26.03 33.0 3598 72.0

Finish Depth (ft) 25.02 340 39.0 80.0 80.0

Count Time (sec) 100 100 20 100 100

Live/Real R R R R R

Shield (Y/N} N N N N N

MSA Interval (ft) 1.8 1.0 1.0 1.0 1.0

! depth to water inside casing

2 Spectral Gamma Logging System

* High Rate Logging System

4 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455  http://sn3.huntingtoningalls.com/
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HGLP-LDR-991, Rev. 0

Page 2 of 11
Stoller Newport News Nuclear
Log Run 1 2 3 4 5 Repeat
Log Speed (ft/min) N/A N/A N/A N/A N/A
CO5S17ALD2017 | C9517ALD2017 | CO517ALD2017 | CO517ALD2017 | CO517ALD2017
Pre-Verification 0420AVO00CAB | 0420AVO0CAB | 0420AVO0CAB | 0420AVOOCAB | 0420AVO00CAB
1 1 1 1 1
Start File ADO00000 BD002603 CD003300 DD003598 ED007200
Finish File AD002502 BD003402 CD003900 DD008000 EDO00R000
Dot Vet COS17ALD2017 | C9517ALD2017 | C9517ALD2017 | C9S17ALD2017 | C9517ALD2017
0420EVOOCAAL | 0420EVO0CAAT | 0420EVOOCAATL | 0420EVO0CAAL | 0420EVOOCAATL
Depth Return Error (in.) N/A N/A N/A N/A 0.5 high
No fine gain No fine gain High rate No fine gain No fine gain
Comments adjustments adjustments interval at 20 sec adjustments adjustments
made made count time made made
HRLS Log Run Information
Log Run 8 9 Repeat
HEIS Number 1019876 1019877
Date 04/20/17 04/20/17
Logging Engineer Spatz/Felt Spatz/Felt
Start Depth (ft) 32.0 340
Finish Depth (ft) 37.0 34.0
Count Time (sec) 300 300
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
C9517FCB2017 CO517FCB2017
Pre-Verification 0420AVO00CAB | 0420AV00CAB
1 1
Start File AD003200 BD003400
Finish File ADO03700 BD003400
C9517FCB2017 | C9517FCB2017
Post-Verification 0420BVOOCAA | 0420BVO0CAA
1 1
Depth Return Error (in.) N/A 1.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 6 7 Repeat
HEIS Number 1019878 1019879
Date 04/20/17 04/20/17
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 37.0
Finish Depth (ft) 80.0 45.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455  http://sn3.huntingtoningalls.com/
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Stoller Newport News Nuclear

Log Run 6 7 Repeat
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
C9517AHD2017 | C9517AHD2017
Pre-Verification 0420AVO0CAB | 0420AVO00CAB
1 1
Start File ADO0O00000 BD003700
Finish File ADO08000 BD004500
CO9517AHD2017 | C9517AHD2017
Post-Verification 0420BVOOCAA | 0420BVOOCAA
1 1
Depth Return Error (in.) N/A 0.0
Comments None None

Logging Operation Notes

A centralizer was not installed on the SGLS and NMLS sondes. The logging sonde and cable were sleeved in
plastic to prevent potentially contaminating the equipment.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analvsis Notes

Analyst P.D. Henwood | Date | 052417
Reference(s) | SGRP-PRO-OP-53040, Rev. 0, SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calceulated in an EXCEL template identified as ALD20170126 CC-150
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

Results and Interpretations

Cs-137 was detected almost throughout the borehole. A high activity interval exists from 33 to 35 ft in depth where
a maximum Cs-137 concentration was measured at approximately 14,600 pCi/g at 34 fi.

Pa-234m (manmade U-238) was detected at the margins of the high activity interval at 32 and 36 ft and at
intermittent depth locations to 80 ft. Even though detections were intermittent, it is possible the manmade uranium
exists continuously but at concentrations below the MDL? of approximately 16 pCi/g at some depths. The
maximum concentration was measured at 1,556 pCi/g at 36 ft. Although not measured, Pa-234m likely exists in the
high activity interval at higher concentrations.

U-235 was detected at 75 ft and from 77 to 79 ft at a maximum concentration of 17 pCi/g at 78 ft. U-235 likely
exists with Pa-234m but is below the MDL in some cases.

Note: The KUT log plots represent naturally occurring radionuclides (potassium, uranium, and thorium) present in
the surrounding formation and are not manmade contaminants.

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 may increase in sediments of
relatively high silt or clay content.

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

° minimum detection limit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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Stoller Newport News Nuclear

List of 1.og Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-80 ft)

Natural Gamma Logs (0-80 ft)

Combination Plot (0-80 ft)

Total Gamma & Moisture (0-80 ft)

Manmade Radionuclides Repeat Data (72-80 ft)
Repeat Section of Natural Gamma Logs (72-30 ft)
Moisture Repeat Section (37-45 ft)

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive » Richland, WA 99354 « Telephone (509) 946-6455 o http://sn3.huntingtoningalls.com/
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WELL SUMMARY SHEET Page 1 of 2
Well ID : C9518 Well Name: 299-W22-120 Start Date: 3/22/2017
Project: Installation of 5 wells in 200-WA-10U | Location: ~10m South of 216-U-8 Crib | Finish Date: 6/28/2017
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
pthin -
Description Diagram Feet G'Sg ;“c Lithologic Description (ft bgs)
Flush Mount Monument 0.0-10.0 Sand (S)
2-in LD. Schedule 40, PVC Blank Casing: —| /=525
0.17 - 72.85 ft bgs g &
4
Type I/II Portland Cement Grout: g <
0.0-20.22 ft bgs s 5553
b P e
1/4-in LD. Schedule 40, P B d
PVC Blank Casing (sediment coupon): ; g C
0.17 - 46.5 ft bgs =5 jc:
0.17-52.5 ft bgs g = g 4
b
g
% e 5 b =
Resistivity Electrode Array: | [ <
Individual sensors installed every b ; ::: :{10.0-30.8 sandy Gravel (sG)
3 ft between: 27 - 72 ft bgs. : g =
=
Thermistor: : g fa
Individual thermistors installed every b B55Y
6 ft between: 315 - 43,5 and 55.5 - 67.5 ft bgs. | b S
Individual thermistors installed every ; 2=
3 ft between: 43.5 - 5.5 ft bgs. ‘ = <
b =
Gas Sampler: O L. g E
Individual samplers installed every : £SSY
6 ft between: 37.5 - 61.5 ft bgs. S =5 g
~ |9y
A NAAA
3/8-in Bentonite Crumbles: ——— 0 m
20.22 - 2603 ft bgs MAA
MAA
A
A
200 mesh Premier Silica RAAA]
Filter Pack Sand: 26.03 - 27.86 ft bgs — |
100 mesh Premier Colorado Silica
Filter Pack Sand: 27.86 - 29.14 ft bgs ——
200 mesh 29.14 - 30.71 ft bgs
100 mesh 30.71 - 32.28 ft bgs : 30.8-31.3 Sand (S)
200 mesh 32.28 - 33.61 ft bgs — . -
] 31.3-414 silty Sand (mS)
100 mesh 33.61 - 35.24 ft bgs

Reported By: -

Tracy Mallgren Geologist / Jla/ 5

Print Name Title 7/ Signapdre Date
Reviewed By:
Vally W, ol \ Bl ]
V' Print Nafe Title Signature Date
For Office Use Only

OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)

C-1



SGW-61093, REV. 0

WELL SUMMARY CONTINUATION SHEET

Page 2 of 2

Well ID: C9518

Well Name: 299-W22-120

Project

Installation of 5 wells in 200-WA-1 QU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description

Diagram

Depth in
Feet

Graphic

Log

Lithologic Description (ft bgs)

2-in LD. Schedule 40, PVC Blank Casing Sump:-

100 mesh 33.61 - 35.24 ft bgs
200 mesh 35.24 - 36.70 ft bgs

100 mesh 36.70 - 38.20 ft bgs
200 mesh 38.20 - 39.85 ft bgs

100 mesh 39.85 - 41.20 ft bgs

200 mesh 41.20 -42.82 ft bgs

100 mesh 42.82 - 44.27 ft bgs

200 mesh 44.27 - 45.61 ft bgs
Sediment Coupon 0.17 - 46.5 ft bgs
100 mesh 45.61 - 47.18 ft bgs

200 mesh 47.18 - 48.69 ft bgs

100 mesh 48.69 - 50.22 ft bgs

200 mesh 50.22 - 51.76 ft bgs
Sediment Coupon 0.17 - 46.5 ft bgs

100 mesh 51.76 - 53.17 ft bgs

200 mesh 53.17 - 54.63 ft bgs

100 mesh 54.63 - 56.28 ft bgs

200 mesh 56.28 - 57.80 ft bgs

100 mesh 57.80 - 59.35 ft bgs
200 mesh 59.35 - 60.65 ft bgs

100 mesh 60.65 - 62.25 ft bgs

200 mesh 62.25 - 63.79 ft bgs
100 mesh 63.79 - 65.21 ft bgs
200 mesh 65.21 - 66.54 ft bgs

100 mesh 66.54 - 68.31 ft bgs

200 mesh 68.31 - 69.71 ft bgs

100 mesh 69.71 - 71.25 ft bgs

200 mesh 71.25 - 82.50 ft bgs
2-in1D. Schedule 40, PVC Blank Casing: —
0.17 - 72.85 ft bgs

72.85 - 82.50 ft bgs

Depths are in feet below ground surface.
Borehole drilled with 6-in O.D.
casing from 0.0 - 80.5 ft bgs.
All temporary drill
casing was removed from the ground.

35

40

7] 31.3- 414 silty Sand (mS)

41.4-479 Sand (S)

47.9-51.4 slightly silty Sand ((m)S)

51.4-53.4 Sand (S)

53.4-54.4 gravelly Sand (g5)

55

54.4 - 66.1 Sand (S)

- 66.1-68.1 silty Sand (mS)

68.1-79.7 Sand (S)

70

80

79.7 - 82.5 gravelly Sand (gS)

Total Depth: 82.5 (6/26/2017)

C-2
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BOREHOLE LOG

Page_| of 3

Date: /24 )1+

Well ID: " 4 51%

[ WellName: GG ~ WA Q- 120

Location: 10\ Seoxh of ZWe-U-F Ceoh

Project: 5 wel\s in 2o2-iNA-\ OU Reference Measure Point: C_, nouacl S Lece
Graphic 4 _ Sample Description: . Depth of Casi’r?: g?iltlisr;g Method,
Do (1| Sale) (25| gt ssatn o e ton ol Mostes o | sl hepon S S
O . O -10: Seed LS\ mz57, Q =481 4 Sz qoy. Sm\c. d(‘\\\mc. wi-h (e'ens
] g o NeCy Doe —rowm[\\um 50{\& Mb(\evc-:\e.\\n Temproesy ca.,gmc; o
] - Beacte) Cacone NCENE N PE AN '\\eh\a\ O- 2.5 bas
] . O\\-)CR s\T e gn{\m m\l UOw~ \M&/SQ_(‘(LS(.Q,\Q SOMALCAS Cortg. Loith
| ° %of-w(} A0 -C0C n\rP To cobh \“cx)(\aer N\m&[ 37/4’ / EXAN) \Lanees
| e - (oo 2022071 s
el b Sol clessificaneas oo |
] Pé’hmr‘-teA l’)a:\eA 6
] =7 \Ranal i(\S’QQﬁ{d\
_ G @ Tansieert Thcooh L EXAN | iages
o 7o - '508 ‘Qmﬂ—‘krﬂr'l\l Cz(ﬁ!\ufl (5 (-1 -
_ 0. " M=/ 5= GOZ, c\ 357
] -0 vw (:/\L <o \)uq Loacae; mod. socred,
| . mcf 207/. Q/ 5ubcr\cm\u~, Caconel Nery
| » QM To ped. We. a\fc{ Size Zmm, MOX Ul
15 0 4‘5/ M&Q(, S/ (\L[ Sub C(\c&) To Soh l’bunnlecl,
_ ° 0 .
o' B
_— o
r{oumm— P
— D,
—— “‘ 'O'.
55— B e
] " N
] 0, ,
| o' — Rod ¢ootemination
v — 0, -2\ .3 Land (X G51.8 ,~5ro (\DCY(}J%gmmg\
_ wel\ borfed, Qag TO CoelSe ;AN NS Coarse. 30.8-33 .B: 500,000 dpandicer
_ L - 2.6-35.9 - 400,000 Ao Aicody
] e S\ (JV\S\ 3514 25 an
| H ?“Q/d S mod-m wel sacved, v. £ae o v,
T e oo, Bag is oed,
Reported By:
Iz ;55 Mg&%gﬂg /-'\e_olm@.'( %M.) GlzalL
Prinf Name Title L Sfignature Date

Reviewed By: ‘) e
QN EM DGR \7\\ Oloa SF [ LE \ 5)/// //Lm\ O7-05-(F
Print Name i T Title aghaturé Date
For Office Use Only
OR Doc Type: WMU Code(s):

C-3
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-

Page z. of =2
BOREHOLE LOG (Cont.)
Date: (/29 /! F
Well ID: 065 |E [WellName: 74 G -,022-\2.0O | Location: (O Sevth of Z2We-0-8
e — i Comments:
P | sample | °f@PMC | segiment Classification, Grain Size Distribution, Color, Moisture Content, | ., D¢Pth of Casing, Drilling Method,
(f) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Samelig Metf:gélsgxgrer Sheet, Yoioe
36— _";, -1\ 4 ‘:\‘—t\l S«H foaSN  wEh 5,78t c%m'\c Aclline with (o'
_| S - el im. v sokore bl Gﬁc—wr\ T Tere@. Lasing . 2-80.S"
o .- a\xem%e 1o anedl OATILORS € e SeenPi
_ i oith EXAM Linges
| 308203 'has [l
Uo— _‘ - C\(‘;C&xgicc:t\on LETIMNGT
_ e U.4-4314: Send (S) 48%s, S/ v \nrcpc\ o visoe\ ) raShecs
— ) so wling o \).cnr-r\s‘e...a\)g mec\, ’T\ﬂ\’buc WEXALD L\rw\ﬁ.
— = W\MJQ(WCLT&\\J Secred.
[
_ o ME ( oOTTNING T e=n)
q{_ ' LbCT& ’C.c.mmn \
_ o el Qiansly 300366 125 oD dpra diceoy
_ y1q-8skh- S\\-m Sead (BN 2574 &1 o 326304 (nOooOdPM Airet
_ | Radis \)-(‘ne, to ed. aun £ne . well cocred 426 489 22,000 dpa Aice
N S 5 44.9- 43 .9 (45,000 lpon Aise o
G y B HZ4-51.4 . ")QD(ZDJAM dic
| N (T Y e s VA D N L YRRy P
e a8 L ndis gy JZ’:“? T N COCrRe .m)émed anr] LU-£= Q.'.IO.OODC(,DNLdIra,'
_ Ofa L-84.4: am\)e\\u S (aq ) 20/q '-\5/&5)
5 5 (—moue,\ Gk v o coaat pebble, Mod. socrar
= . \I\.LTD ceerge. wrecl sacred
— ( )
] - 7 BUU-(lo] S vnd (SN G574, Shon, Tegnad
_ ‘o Bend ig TO U.Codnhe, Qg IS pod 53353, BO0O dpea Aeecy
— e c(\ume,\u %r‘red ~
L \
_ ] 7 i (e 0~ (45 (o ‘5,&?1):/,.3:\1\ Airer
s 8 ‘Ma\[og\ %\\T\Ign(\[m<\ 255,257 v\
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_ \'"i e (Y\Df\ Th \LA\. W’T?r\
Reported By:
- Zé;a Medeacen /—aﬂolor.'((« W’D 4 )24 I3
Print Name Title 7 Sigfiature Date
A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.)

Page 2 of <
Date: (5 /74) 1%

Well ID: (CGS) & [WellName: 76, G2 -]20 [ Location: ~{Om Seurth of 7V e 0-5
o Comments:
. le Description: e
Depth Graphic : . M ) Depth of Casing, Drilling Method
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 4 L . g
() Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other | S2MPling Me‘[‘:“félsg’;':f“ S Weler
3 3 %
s— P /A e e Send (8 4572, 570, T.acavel . cfm\\h\& with Gen
= Ty %nr\,suﬁ Yo u.Coacse | aVG 4 Teonh Casinl s O- 38’
2l L Mbd TO wd\&nﬁ-ar’s mnt\r\uoos mre Soeorpling
| i 5 £2.5': ot Lmypedn) i ens,
12 41]
_ Lo Ag - RSE am»\\u&mua$) 20/:0,%0/.5 | 20.- B0 'by 5 - S
F0— X _O.E).f;’mmm\ S ")c:hr\\_l ch-re:{ \?ilcu; To ol sciliecrtion e stimeed
= Lo |CDecse “an\e_,- LN W\or\ '-,H-reA on \nsuq\ \f\%-NrTl
4 20 hyding, T GcoorSe | Gy wed "V\mhlfxm_\_\m_
_ — -
i iD= $2.5" (6-26-19)
—_ Caalng Yo 8p.5"
@)
Reported By: ]
"l?aru MeMg e ( aeclogist WD Cles|F
Print Name ~ Title 7

Sighature

Date
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epth: 30.8 - 35.4

(feet elow ground surface)

cm [ E BN . cn
Sand (S) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS)

Sand:
o well sorted
« fine to coarse sand
(average is coarse)

Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Sand:

« moderately sorted
« very fine to medium sand
(average is medium)

Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

cm I B cm I cn N
Sand (S) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS)

Sand:

« well sorted
« very fine to medium sand
(average is medium)

Sand:

» moderately sorted
« very fine to coarse sand
(average is medium)

Sand:

» moderately sorted
« very fine to coarse sand
(average is medium)

Sand:

« moderately sorted
« very fine to medium sand
(average is medium)

Sand:

« moderately sorted
« very fine to very coarse sand
(average is coarse)

< FREESTONE

ENVIRONMENTAL SERVICES,

INC.

LEXAN Liner Photographs - C9518 (299-W22-120)

0 ‘A3Y ‘€60L9-M9OS
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cm I

cm

Depth: 35.9 - 39.9

(feet below ground surface)

cm I

Silty Sand (mS)
Sand:

« moderately sorted
o fine to very coarse sand
(average is coarse)

Sand:

Silty Sand (mS)

» moderately sorted

« very fine to coarse sand
(average is fine)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand

(average is medium)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Sand:

Silty Sand (mS)

« moderately sorted

« very fine to coarse sand
(average is medium)

C BN =

cm I

fom B B |

C BN B

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to medium sand
(average is medium)

Sand:

Silty Sand (mS)

« moderately sorted

« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

» moderately sorted
« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to medium sand
(average is fine)

Sand:

Silty Sand (mS)

o well sorted
« very fine to fine sand
(average is fine)

FREESTONE

-\I
u ENVIRONMENTAL SERVICES,

INC.

LEXAN Liner Photographs - C9518 (299-W22-120)

0 ‘A3Y ‘€60L9-M9OS
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cm I

Depth: 40.4 - 45.4

(feet below ground surface)

cm B

cm B

Silty Sand (mS)
Sand:
« well sorted

« very fine to medium sand
(average is fine)

Sand (S)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand

(average is medium)

Sand (S)
Sand:

» moderately sorted
« very fine to coarse sand
(average is medium)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand
(average is coarse)

fom B B |

cm I

cm B .

cm I .

cm B .

Sand (S)
Sand:

» moderately sorted
« very fine to very coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand

(average is medium)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand
(average is medium)

Sand (S)
Sand:

o well sorted
« very fine to fine sand
(average is medium)

0 ‘A3Y ‘€60L9-M9OS

FREESTONE

'\I
u ENVIRONMENTAL SERVICES, INC.

LEXAN Liner Photographs - C9518 (299-W22-120)



Depth: 45.9 - 50.4

(feet below ground surface)

6-0

46.9 41.9
C9518 C9518
jon B | jom B | C B . jom B | CN B .
Sand (S) Sand (S) Sand (S) Sand (S) Sand (S)
Sand: Sand: Sand: Sand: Sand:
« well sorted » moderately sorted » moderately sorted » moderately sorted » moderately sorted
« fine to coarse sand o very fine to coarse sand o very fine to coarse sand «» very fine to coarse sand » very fine to very coarse sand
(average is medium) (average is medium) (average is medium) (average is medium) (average is medium)

0 ‘A3Y ‘€60L9-M9OS

50.4°
C9518
El W W El W jom B B | O W W G W W
Silty Sand (mS) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS) Silty Sand (mS)
Sand: Sand: Sand: Sand: Sand:
o well sorted « well sorted « well sorted o well sorted « well sorted
« very fine to medium sand « very fine to medium sand « very fine to medium sand o very fine to medium sand « very fine to medium sand
(average is fine) (average is fine) (average is fine) (average is fine) (average is fine)

FREESTONE

| N
ENVIRONMENTAL SERVICES, INC.

LEXAN Liner Photographs - C9518 (299-W22-120)



0L-O

CO BN

jom BB

Depth: 50.9 - 55.2

(feet below ground surface)

jom BB

jom BB |

jom BB |

silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand

(average is fine)

Sand (S)
Sand:

« moderately sorted
o very fine to coarse sand
(average is medium)

Sand (S)
Sand:

o moderately sorted
o very fine to coarse sand

(average is medium)

Sand (S)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Sand (S)
Sand:
« moderately sorted

« very fine to very coarse sand
(average is medium)

54.7
€9518
fcm | fon B | N . N TN
gravelly Sand (gS) gravelly Sand (gS) gravelly Sand (gS) Sand (S) Sand (S)

Gravel:

« moderately sorted

o very fine to coarse pebble
Sand:

« moderatly sorted

o very fine to coarse sand

(average is medium)

Gravel:

« moderately sorted

« very fine to coarse pebble
Sand:

« moderatly sorted

o very fine to coarse sand
(average is medium)

Gravel:
« moderately sorted
o very fine to coarse pebble
Sand:
o moderatly sorted
« very fine to coarse sand
(average is medium)

Sand:

o moderately sorted
« very fine to very coarse sand
(average is coarse)

Sand:
o moderately sorted

o very fine to very coarse sand
(average is coarse)

< FREESTONE

ENVIRONMENTAL SERVICES,

INC.

LEXAN Liner Photographs - C9518 (299-W22-120)
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Depth: 55.7 - 60.2

(feet below ground surface)

56.7 51.2 51.7
C9518 C9518 C9518
fom N | fon | cm I E | fom N | fcm N H |
Sand (S) Sand (S) Sand (S) Sand (S) Sand (S)
Sand: Sand: Sand: Sand: Sand:

« moderately sorted
« very fine to very coarse sand
(average is medium)

o moderately sorted
o very fine to coarse sand
(average is medium)

o moderately sorted
o very fine to very coarse sand

(average is medium)

o well sorted
o very fine to coarse sand
(average is medium)

o moderately sorted
o very fine to very coarse sand
(average is coarse)

LL-O

59.2
€9518
fom I | C N W fom B |
gravelly Sand (gS) gravelly Sand (gS) gravelly Sand (gS) Sand (S) Sand (S)

Gravel:
o well sorted
o very fine pebble
Sand:
o moderately sorted
o very fine to very coarse sand

(average is coarse)

Gravel:
o well sorted
« very fine pebble
Sand:
« moderately sorted
o very fine to very coarse sand
(average is coarse)

Gravel:

« moderately sorted

« very fine to coarse pebble
Sand:

o moderately sorted
o very fine to very coarse sand
(average is coarse)

Sand:
« moderately sorted
« very fine to very coarse sand
(average is coarse)

Sand:

« moderately sorted
« very fine to very coarse sand
(average is coarse)

< FREESTONE

ENVIRONMENTAL SERVICES,

INC.

LEXAN Liner Photographs - C9518 (299-W22-120)
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cm B B

cm B I

Depth: 60.7 - 65.1

(feet below ground surface)

jom BN B |

62.1°
9518

fom BN B |

62.6°
9518

fom BB |

Sand (S)
Sand:
« moderately sorted

« fine to very coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« fine to coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« fine to very coarse sand

(average is coarse)

Sand (S)
Sand:
« moderately sorted

« fine to very coarse sand
(average is medium)

Sand (S)
Sand:

« moderately sorted
« fine to very coarse sand
(average is coarse)

cm |

cm B B

cm I

jom B |

jom B |

Sand (S)
Sand:
« moderately sorted
« fine to very coarse sand
(average is coarse)

Sand (S)
Sand:
« moderately sorted
o fine to very coarse sand
(average is coarse)

Sand (S)
Sand:
« moderately sorted
« fine to very coarse sand
(average is coarse)

Sand (S)
Sand:
« moderately sorted
« fine to very coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« fine to very coarse sand
(average is medium)

. «FREESTONE

ENVIRONMENTAL SERVICES,

INC.

LEXAN Liner Photographs - C9518 (299-W22-120)
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G B .

G N .

Depth: 65.6 - 70.1

(feet below ground surface)

G BN .

GO B .

GO B W

Sand (S)
Sand:

o moderately sorted
o fine to very coarse sand
(average is coarse)

Silty Sand (mS)
Sand:

o well sorted
o very fine to fine sand
(average is fine)

Silty Sand (mS)
Sand:
« well sorted

« very fine to medium sand
(average is fine)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

o moderately sorted
« very fine to very coarse sand
(average is medium)

CO BN

jom B |

CEl TN

jcm I |

jcm B |

Sand (S)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Sand (S)
Sand:
o moderately sorted

« very fine to very coarse sand
(average is medium)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand
(average is medium)

Sand (S)
Sand:

« moderately sorted
« very fine to very coarse sand
(average is coarse)

Sand (S)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

0 ‘A3Y ‘€60L9-M9OS

FREESTONE

R
uENVIRONMENTAL SERVICES, INC.

LEXAN Liner Photographs - C9518 (299-W22-120)
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Depth: 70.6 - 75.0

(feet below ground surface)

fon N I | El B W cm I I cn N BN |
Sand (S) Silty Sand (mS) Sand (S) Sand (S) Sand (S)
Sand: Sand: Sand: Sand: Sand:

o well sorted
« fine to medium sand
(average is medium)

« well sorted
« very fine to fine sand
(average is fine)

o well sorted
« very fine to medium sand
(average is medium)

« well sorted
« very fine to medium sand
(average is medium)

« moderately sorted
« very fine to coarse sand
(average is medium)

O B cm cm B cm
Sand (S) Sand (S) Sand (S) Sand (S) Sand (S)

Sand:

« well sorted
« very fine to medium sand
(average is medium)

Sand:
« moderately sorted
« very fine to very coarse sand
(average is medium)

Sand:

« moderately sorted
« very fine to very coarse sand
(average is medium)

Sand:

« well sorted
« very fine to very coarse sand
(average is medium)

Sand:

o well sorted
« very fine to coarse sand
(average is medium)

0 ‘A3Y ‘€60L9-M9OS

FREESTONE

u
ENVIRONMENTAL SERVICES, INC.

LEXAN Liner Photographs - C9518 (299-W22-120)



GL-0

Depth: 75.5 - 80.2

(feet below ground surface)

Ol B |

CH W .

N e .

jcm B |

cm I I

Sand (S)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

« moderately sorted
« very fine to coarse sand
(average is medium)

Silty Sand (mS)
Sand:

« well sorted
« very fine to medium sand

(average is fine)

Sand (S)
Sand:

« well sorted
« very fine to medium sand
(average is medium)

Sand (S)
Sand:

» moderately sorted
« very fine to very coarse sand
(average is medium)

cm I

CO e .

cm I

cm I

cm I

Sand (S)
Sand:
« well sorted

« very fine to medium sand
(average is medium)

Sand (S)
Sand:
« moderately sorted

« very fine to very coarse sand
(average is medium)

Sand (5)
Sand:
» moderately sorted

« very fine to very coarse sand
(average is medium)

gravelly Sand (gS)
Gravel:
«+ poorly sorted
o very fine to very coarse pebble
Sand:
« moderately sorted

« very fine to very coarse sand
(average is medium)

gravelly Sand (gS)
Gravel:
« poorly sorted
o very fine to very coarse pebble
Sand:
« moderately sorted

« very fine to coarse sand
(average is medium)

0 ‘A3Y ‘€60L9-M9OS

FREESTONE

L.A
ENVIRONMENTAL SERVICES, INC.

LEXAN Liner Photographs - C9518 (299-W22-120)



SGW-61093, REV. 0

Continuous Core Sediment Sample Collection Summary for C9518

Interval Depth Recovery Radiological Screen
Date (ft bgs) (%) HEIS # HEIS #
30.8-31.3 B38XT6
31.3-31.8 B38XT7
31.8-32.3 B38XT8
3/27/12017 100 B38XR5
32.3-32.8 B38XT9
32.8-33.3 B38XV0
33.3-33.8 B38XV1
32.9-334 B38XV6
33.4-33.9 B38XV7
33.9-344 B38XV8
3/27/2017 100 B38XR6
34.4-349 B38XV9
34.9-354 B38XWO0
35.4-359 B38XW1
36.0 - 36.5 B38XW6
36.5-37.0 B38XW7
37.0-37.5 B383XW8
3/27/2017 100 B38XR7
37.5-38.0 B38XW9
38.0-38.5 B38XX0
38.5-39.0 B38XX1
38.9-394 B38XX6
39.4-39.9 B38XX7
39.9-404 B38XX8
3/27/2017 100 B38XR8
40.4 -40.9 B38XX9
40.9-414 B38XY0
41.4-419 B38XY1
429-434 B38XY6
43.4-43.9 B38XY7
3/28/2017 43.9-44.4 100% B38XY8 B38XR9
444 -449 B38XY9
449 -454 B38Y00

C-16




SGW-61093, REV. 0

Continuous Core Sediment Sample Collection Summary for C9518

Interval Depth Recovery Radiological Screen
Date (ft bgs) (%) HEIS # HEIS #
449 -454 B38Y06
45.4-459 B38Y07
45.9-46.4 B38Y08
3/28/2017 100 B38XTO
46.4 - 46.9 B38Y09
46.9-47.4 B38Y10
474 -479 B38Y11
48.4 - 489 B38Y16
48.9-49.4 B38Y17
49.4 -49.9 B38Y18
3/28/2018 100 B38XT1
49.9 -50.4 B38Y19
50.4 - 50.9 B38Y20
50.9-51.4 B38Y21
51.4-51.9 B38Y26
51.9-524 B38Y27
52.4 -52.9 B38Y28
3/28/2017 100 B38XT2
52.9 -53.4 B38Y29
53.4 - 53.9 B38Y30
53.9-544 B38Y31
542 -54.7 B38Y36
54.7 - 55.2 B38Y37
55.2-55.7 B38Y38
3/28/2017 100 -
55.7 - 56.2 B38Y39
56.2 - 56.7 B38Y40
56.7 —57.2 B38Y41
57.7 - 58.2 B38Y46
58.2-58.7 B38Y47
58.7 —59.2 B38Y48
3/28/2017 100 -
59.2 -59.7 B38Y49
59.7 - 60.2 B38Y50
60.2 -60.7 B38Y51




SGW-61093, REV. 0

Continuous Core Sediment Sample Collection Summary for C9518

Interval Depth Recovery Radiological Screen
Date (ft bgs) (%) HEIS # HEIS #
60.1 —60.6 B38Y56
60.6 —61.1 B38Y57
61.1-61.6 B38Y58
3/28/2017 100 -
61.6 —62.1 B38Y59
62.1 —62.6 B38Y60
62.6 —63.1 B38Y61
62.6 — 63.1 B396F4
63.1 -63.6 B396F5
63.6 —64.1 B396F6
3/28/2017 100 -
64.1 —64.6 B396F7
64.6 — 65.1 B396F8
65.1 —65.6 B396F9
66.1 —66.6 B396H4
66.6 —67.1 B396H5
67.1 —67.6 B396H6
67.6 — 68.1 B396H7
68.1 —68.6 B396H8
3/29/2017 100 -
68.6 —69.1 B396H9
69.1 —69.6 B396J0
69.6 — 70.1 B396J1
70.1-70.6 B396J2
70.6 —71.1 B396J3
71.0-715 B396J4
71.5-72.0 B396J5
72.0-725 B396J6
725-73.0 B396J7
3/29/2017 73.0-735 90 B396J8 -
73.5-74.0 B396J9
74.0-745 B396K0
745-75.0 B396K1
75.0-755 B396K2




SGW-61093, REV. 0

Continuous Core Sediment Sample Collection Summary for C9518

Interval Depth Recovery Radiological Screen
Date (ft bgs) (%) HEIS # HEIS #
75.7-76.2 B39838
76.2 -76.7 B39839
76.7 -77.2 B39840
772-77.7 B39841
77.7-78.2 B39842
3/29/2017 100 -
78.2-78.7 B39843
78.7-79.2 B39844
79.2-79.7 B39845
79.7 - 80.2 B39846
80.2 - 80.7 B39847
ft bgs feet below ground surface.

HEIS

Hanford Environmental Information System.

C-19




SGW-61093, REV. 0

HGLP-LDR-988, Rev. 0

Page 1 of 11
Stoller Newport News Nuclear
299-W22-120 (C9518)
Log Data Report
Borehole Information
Log Date | 2017-03-31 Filename | C9518 HG-NM 2017-03-31 Site | 200-WA-1
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None N/A SN3 03/29/17 80.5 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Sonic 0.25 6.0 51/4 3/8 -0.25 199
Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference 1s ground surface.

Logging Equipment Information

Logging System Gamma 5Tb Type 60% HPCGe SGLS?

Effective Calibration Date 02/16/17 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-152, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0

Logging System Gamma 5Cb Type Planar HPGe HRLS?

Effective Calibration Date | 08/04/16 Serial No. 39A314

Calibration Reference HGLP-CC-142, Rev. 0 Logging Procedure | SGRP-PRO-OP-53050, Rev. 0

Logging System Gamma 5Pb Type NMLS* He-3 (CPN 503)

Effective Calibration Date | 02/27/17 Serial No. H34055445

Calibration Reference HGLP-CC-153, Rev. 0 Logging Procedure | SGRP-PRO-OP-53024, Rev. 0
SGLS Log Run Information

Log Run 1 2 3 4 Repeat

HEIS Number 1019829 1019830 1019831 1019832

Date 03/30/17 03/30/17 03/30/17 03/30/17

Logging Engineer Felt Felt Felt Felt

Start Depth (ft) 0.0 31.0 36.0 51.0

Finish Depth (ft) 320 37.0 77.01 58.0

Count Time (sec) 100 15 100 100

Live/Real R R R R

Shield (Y/N) N N N N

! depth to water inside casing

2 Spectral Gamma Logging System
* High Rate Logging System

4 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 « http://sn3.huntingtoningalls.com/

C-20



SGW-61093, REV. 0

Stoller Newport News Nuclear

HGLP-LDR-988, Rev. 0

Page 2 of 11

Log Run 1 2 3 4 Repeat
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A
CO518FTB2017 | C9518FTB2017 | C9518FTB2017 | C9518FTB2017
Pre-Verification 0330AVO00CAB | 0330AVOOCAB | 0330AVOOCAB | 0330AVOOCAB
1 1 1 1
Start File ADO00000 BD003100 CD003600 DD005100
Finish File ADO003200 BD003700 CD007701 DD005800
C9518FTB2017 C9518FTB2017 C9518FTB2017 C9518FTB2017
Post-Verification 0330DVOOCAA | 0330DVOOCAA | 0330DVO0CAA | 0330DVOOCAA
1 1 1 1
Depth Return Error (in.) N/A N/A N/A 2.0 high
S | e | oresn | oy
made made made
HRILS Log Run Information
Log Run = ] 7 Repeat
HELS Number 1019833 1019834 1019835
Date 03/31/17 03/31/17 03/31/17
Logging Engineer Felt Felt Felt
Start Depth (ft) 31.0 340 35.0
Finish Depth (f) 37.0 35.0 35.0
Count Time (sec) 300 300 1000
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (ft) 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A
CO518FCB2017 | C9518FCB2017 | C9518FCB2017
Pre-Verification 0331AVOOCAB | 0331AVOOCAB | 0331AVOOCAB
1 1 1
Start File AD003100 BD003400 CD003500
Finish File ADO003700 BDO03500 CD003500
C9518FCB2017 | C9518FCB2017 | C9518FCB2017
Post-Verification 0331CVOOCAA | 0331CVOOCAA | 0331CVOOCAA
1 1 1
Depth Return Error (in.) N/A N/A 2.0 high
No fine gain No fine gain No fine gain
Comments adjustments adjustments adjustments
made made made
NMLS Log Run Information
Log Run 8 9 Repeat
HEIS Number 1019836 1019837
Date 03/31/17 03/31/17
Logging Engineer Felt Felt
Start Depth (ft) 0.0 69.0

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 « http://sn3.huntingtoningalls.com/
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SGW-61093, REV. 0

HGLP-LDR-988, Rev. 0
Page 3 of 11

Stoller Newport News Nuclear

Log Run 8 9 Repeat
Finish Depth (ft) 78.01 77.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A

CO518FPB20170 | C9518FPB20170
331AVO00CAB1 | 331AV00CABIL

Start File AD000000 BD006900

Finish File AD007801 BD007700

CI9518FPB20170 | C9518FPB20170
331BVOOCAAI 331BVOOCAAL

Depth Return Error (in.) N/A 2.0 high

Comrments None None

Pre-Verification

Post-Verification

Logging Operation Notes

A centralizer was not installed on the logging sondes. The logging sonde and cable were sleeved in plastic to
prevent potentially contaminating the equipment.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood | Date [ 041817
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as £iB20170216_CC-152
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

Results and Interpretations

Cs-137 was detected almost throughout the borehole. A high activity interval exists from 31 to 37 ft in depth where
a maximum Cs-137 concentration was measured at approximately 15,677 pCi/g at 35 ft.

Pa-234m (manmade U-238) was detected at the margins of the high activity interval at 31 and 37 ft and
intermittently to 76 ft. Even though detections were intermittent, it is possible the manmade uranium exists
continuously but at concentrations below the MDL of approximately 16 pCi/g at some depths. The maximum
concentration was measured at 733 pCi/g at 41 ft. Although not measured, Pa-234m likely exists in the high activity
interval at higher concentrations.

U-235 was detected at 41, 47, and 51 ft with a maximum concentration of 56 pCi/g at 41 fi. U-235 likely exists with
Pa-234m but is below the minimum detection limit in some cases.

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 may increase in sediments of
relatively high silt or clay content.

The manmade, KUT, and moisture repeat plots indicate that the respective systems were working properly. The
repeat data were acquired at 500 second counting times rather than the standard 100 seconds, resulting in additional
detections and improved accuracy where concentrations are near the MDL.

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 « http://sn3.huntingtoningalls.com/
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SGW-61093, REV. 0

HGLP-LDR-988, Rev. 0
Page 4 of 11

Stoller Newport News Nuclear

List of I.og Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-80 ft)

Natural Gamma Logs (0-80 ft)

Combination Plot (0-80 ft)

Total Gamma & Moisture (0-80 ft)

Manmade Radionuclides Repeat Data (51-58 ft)
Repeat Section of Natural Gamma Logs (51-58 ft)
Moisture Repeat Section (69-77 ft)

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e« http://sn3.huntingtoningalls.com/
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HGLP-LDR-988, Rev. 0
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HGLP-LDR-988, Rev. 0

299-W22-120 (C9518) Combination Plot

A Subsidiary of Huntingion Ingalts Industrias

Stoller Newport News Nuclear
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HGLP-LDR-988, Rev. 0

299-W22-120 (C9518)
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Stoller Newport News Nuclear

A Subsidiary of Huntington ingalis industrias

SGW-61093, REV. 0

HGLP-LDR-988, Rev. 0
Page 9 of 11

299-W22-120 (C9518)
Manmade Radionuclides Repeat Data

137 234
Cs (662 keV) "Pa (1001 keV) % (186 keV)
T T T T T 11T g T T TR T T
| \ | | |
| \ | | |
[ \ | | |
| \ | | |
| | | | l
| | | | l
| | | \ |
L R i s O Mo ] f— Gl e - 52
[ \ | | |
| \ | | |
| | | | l
| | | | |
| | | \ |
| | | ! |
Y | .
M | ! 11 | B & | o
| \ | | |
| | | | l
| | | \ |
| \ | | I
| \ | | |
[ \ | | |
| \ | | |
e B s R (s B —
oy | | | \ |
[1b]
| | | \ |
= | | | | |
= | | | | |
= | | | \ l
] | \ | \ |
0 | \ I ! l
Ie8 | | il | Al e | | &)
| | | | |
| \ | - ;
} ‘ } e Main log data (100 sec)
| & Repeat Data (500 sec)
I | |
| \ | i i
| | | \ |
56 —-———— ] ————i‘— B [ e e [ — i‘A————il ————— - 56
| \ | |
| | | l
| | | | l
| | | | l
| | | \ |
| | | \ |
| | | \ |
- | | aife i | A o | |
| | h‘ |
| | \ |
| | | |
| | \ |
| | \ I
| | \ [
| | | |
58 Clgf L ool b |_1L_ _____ L g il oeg
101 10° 10! 102 107 109 10! 102
pCifg L L pCifg
109 101 102
Zero Reference - Ground Surface pCIfg

C-28

Depth (feet)



SGW-61093, REV. 0

HGLP-LDR-988, Rev. 0
Page 11 of 11

299-W22-120 (C9518)
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E 299-W22-120 (C9518)
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WELL SUMMARY SHEET

Page 1 of 2

Well ID : C9519

Well Name: 299-W22-121 Start Date: 3/13/2017

Project: Installation of 5 wells in 200-WA-1 OU

Location: ~10m South of 216-U-8 Crib Finish Date: 5/18/2017

CONSTRUCTION DATA Deoth i GEOLOGIC/HYDROLOGIC DATA
pthin -
Description Diagram Feet Grlif:c Lithologic Description (ft bgs)
0 g
Elush:Mount Monumerié dore 5y 0.0-35.3 sandy Gravel (sG)
3 3/4-in LD. Schedule 80, PVC Blank Casing: - | BSSS N
0.43 - 44.11 ft bgs g % Zp Y,
k= J 2
Type I/II Portland Cement Grout: ; L o
0.0-17.6 ft bgs b =5 ::’- 5 Pl
b BSSg g
F e ] -. 0
Temperature Sensor Cable: : g J POt
0.43-78.1 ft bgs L = E £
b 5SSS N
b :> ' —— .-: EX Y
$ P2 | 10 LN
b 555
b =) ' W
; 555 -
b o A
¢ 5SS PR
: pocd Vals
G TR S
: £ood | 15 — RISy
g 3 < ] %G
ss8 IBssl | ho
> —pRBA
o | 9a Siane
AR AN SR
3/8-in Bentonite Pellets: ’v:\ %’\"&/’Q 20 529 C
17.6 - 23.0 ft bgs A AR B 3«: gé
A IR agaelely
e ¢ oo _9 DU
Resistivity Electrode Array: Peod 25 O
Individual sensors installed every : g (= HO e
3 ft between: 25 - 70 ft bgs. S BS S ®)
b = %
b 555E
: 5553
Thermistor: 2 g s 20
Individual thermistors installed every b Soomo:
3 ft between: 29.5-38.5 and 59.5 - 7L5 fi bgs. | [ g '
&
b 5
Type I/II Portland Cement Grout: g g
23.0-39.9 ft bgs =5 (x ey
:> < RN A
> 5
Reported By:
Tracy Mallgren Geologist / z’% -
Print Name Title =_F /Signature / Date
Reviewed By: %
olly whilley, Well (ooeduato 2 )
Print Na Title Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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SGW-61093, REV. 0

WELL SUMMARY CONTINUATION SHEET

Page 2 of 2

Well ID: C9519 Well Name: 299-W22-121 |Project Installation of 5 wells in 200-WA-1 OU
CONSTRUCTION DATA Deoth i GEOLOGIC/HYDROLOGIC DATA
pthin -
Description Diagram Feet Gf{f’:c Lithologic Description (ft bgs)
33/&-in 1. Schedule 80, PVC Blank Casing: —| b = . 5737%40.0 - 35.3 sandy Gravel (sG)
043 -44.11 ft bgs A i B E 7 35.3 - 38.3 Sand )
Type /11 Portland Cement Grout: ; <
23.0-39.9 ft bgs hSES
F =3
Thermistor: PSS] 38.3 -41.3 sandy Gravel (sG)
Individual thermistors installed every é P
3 ft between: 29.5 - 38.5 and 59.5 - 71.5 ft bgs. ANV W i
3/8-in Bentonite Pellets: RAAA]
39.9-432 ft bgs % 1 41.3 - 49.0 Sand (S)
NAATAY 3
Resistivity Electrode Array: RAAA, —]
Individual sensors installed every ]

3 ft between: 25 - 70 ft bgs.

10-20 mesh Premier Colorado Silica —
Filter Pack Sand: 43.2 - 55.1 ft bgs

3 3/4-in LD. Schedule 80, 20-slot (0.020 in.):

PVC Screen: 44.11 - 53.90 ft bgs

N

3/8-in Bentonite Pellets: P oA
55.1-58.3 ft bgs

INAA

3 3/4-in 1.D. Schedule 80, PVC Sump:
53.90 - 81.20 ft bgs

PP

Type I/II Portland Cement Grout:
58.3 -81.2 ft bgs

PP

Temperature Sensor Cable:
0.43 -78.1 ft bgs

AP

Grout in sump:
72.78 - 81.20 ft bgs

Possible cave-in:
72.7 - 80.9 ft bgs

Natural fill: 81.2 - 81.5 ft bgs

3

N U U U U U U U U U U U U U U U U U U UL UUD

45
e o] 49.0-55.7 gravelly Sand (g5)
55
A :
A 1 55.7 - 66.0 sandy Gravel (sG)
NN
M‘_
(s
d
q | 60 —
g
¢
=
<
<]
d
ke
< 65
<
3 66.0- 81.5 Sand (S)
=
<J
¢
<
¢
d | 70
<
&
(s
<
ks
<
S | 75—
<
g
= ] 1Total Depth: 815 ft bgs (3/21/2017)
g ] Depths are in feet below ground surface.
<] 80 Borehole drilled with 8-in O.D.
g | casing from 0.0 - 80.9 ft bgs.
O3 H All temporary drill

casing was removed from the ground.

D-2

A-6006-992 (Rev 2)
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BOREHOLE LOG

Page | of =

Date: (gize iR

We!l ID: {8514 [ Well Name: 7G4, - W7 -\ 2\ Location: 1Oyt Sovth of 21~V -8 Cein
Project: 5 1 e\\s in 2606 -LOA-\ o0 Reference Measure Point. "\ ¢ musnd Sy e
_— Comments:
; Sample Description: S e i
Depth (ft) | Sample GrLaphlc Sediment Classification, Grain Size Distribution, Color, Moisture Content, s rgelpi);h [;/:;:s('jngs’;:"r;? g:éh?/sét 2
°g Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other ameing ' P ' o
Level, Other
- . 382" s endy Grane\ (66D 42340 GrGEl Bonie deilling with Bmin
_— sl eene) DU to wed. peviole | aug Foeam  max IO Tewipacacy casing Loom
=1 é_.oi‘ YO . MA Secved FRACY oG - S Ceunad - ! T
_— DD 1Bend \I'E =y Gfc ined\ Mod. 2acted C,Df&‘fmh\\(\fl P ik
| T LEXAN Liners Qram
ra 36.u-2\.Sa s . Sl
5 — - S
el Q 3 AAossificemions are
. e, stanased bosed on
_ O, uiswe) oWsemoien
] - e Ncooas LEXAN (3a00S.
iy -
10— :
e
] °.J
— 2 : &
— o .
s— e
] okt
=
—] o [
_— 7, » WD
L a
25— By
— .e'
— 2.0,
- b
25— Q- e
L
| iy
_ Sy
| . D - %, Ri® Contosminasion
2o 5 o { bexcl &mnmc._\
] o B D 22.4-26.G: (p00,000 dpwmicerx]
— o
—_ W : o
p— D « 0’ *
Reported By:
- S—&cé: E\_J§c..\\5!f eN (ﬂﬂb\mTST / A-/W/‘) CQIZC‘“_’{
Print Narme S Title i Signatyfe Date
Reviewed By: SZ@} Mﬂ/‘ _
Saridn Bﬁv AUl Q 2[0S (16) <4 2 OT-05-/ %
Print Name | fitle S nature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-6842 (REV 1)
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Page 2 of 3
BOREHOLE LOG (Cont.)
Date: ¢giza (%
Well ID: ~ g50q [Well Name: 266 w172 -\2.\ | Location: ~10m Seith of Z1-0-B Craip
i Comments:
Depth Graphic . _ Sample Description; . Depth of Casing, Drilling Method
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ; 5 )
(" Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Seamping Me‘EgSélng;F:fr Size; Wiaten
— _1- . gm—v\ 9 \E arm\ﬁad C“\OCL\JG\ L 8mw\_. Tea. Casing O-EO-Q'II:S&
_ ‘ 4 : . svln Cn% SU\O Cound. onziens Coce Somling
| . it £EXA4) Liners 3047
= LR . 21.5" \ncﬁ S\ C\m—;
Yo — "-0:90 o | 33.3- qv3: .Srn(\\, Cacauel LS(-\\ Yol .55./‘;,. ‘5-M cb‘nmeri bO.SEA bn
_ —o“: 0"‘ cavelt < le sub eag -sub courd uisuel 1nsbesTinn ~hrow)
] . Scnd.’ u{—uc_sramer{ ( EXAN LiNQ0S .
_ r l H41.3-49.0° Send (&N Gor Sy 5_/-3j ; YN RN ¢ onteaing Teen
4g —| - v Send. \J-E:—\)c_ apeiaec). eensel’ uf - £ pebble ( bQ?TO_l&cmma\
_ : 36.2-38.3: 23,000 dpm direc
_ [32:3-U41.3. Y6GocDApm diceex
o i B 91-2-UN. 21 400000 Apm_Alceess
| i 44.0-46o. 5" 200 T Adps dicect
56— ©7 - |HSo- 583 araveNy Qecxl (38) 202 & ZO1 & Mp0-49.0. 280,000 /pm_Aicersy
— G it —oene\: \}-C- waed bebln\{ ,ewoh ruunc\ec( 509-53.9: B, 000 dppa clirec—t
| I v ol e aize
— ; —/ ‘-4
_ B JERe <o 7 5062663 10,000 dpm Airec
56 ot
— & e —m:;we,l v"c- C.ocma‘Debh\e =0 toueded
=] iDO . Sc.nc\ C—uc Qm\r\ec‘\ (octse c._uerc..pgc
— 'O . s o
. =" B
b “JOO-: 59.9-62.8" o CDclpndirecy
] v c
1 |ox-
65— % L
i o
_ L |(le.6-21.S: Serd LA\ G52 s, Sley Texa
_ L & endls u-p \JQSFG.\I\QA YW\-C ovetac e
_ = ocave\t \J# W\ﬂ:&ne‘nh\e YY) teondied,
40— o
oo -
Reported By:
TMfeay MoNagen (=eoloaran % lizalx
Print Name = Title Sighature Date

D-4

A-6006-993 (REV 0)
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Page B of B
BOREHOLE LOG (Cont.)
Date: (gi2a) 1t
Well ID: (651§ [ Well Name: >gq-v)zz-1\2) [ Location: 0 & cnaxh 21t -8 Coon
o Comments:
. Description: o
Depth Graphic . _ Sample Description: ) Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ; +
(ft) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other SHRIng MetEOG’ Sampler Size, Water
evel, Other
35— R H 1a€2.0-ZN\S : Serd 8N 95).5%, S_‘/E‘:). AV A ébm‘r ffn'”.}:zl: with &t on
_ N 5md \f@ v amnenl (A C aNecage '\w.msg-rc..sbf\&\ O-?o‘q"bjs
- Rl _C:Ltc.ng\_g:;@;me:\_pg\ab\e 1s0b eso entinuens cece Sepling
_ LR %\S'bc.s Sn\\ c\c:_e,r..f.ca o
g6— 5 b " e,‘:-nnm-uar\ ]{\h.agd_:._g_
| By T 3 \ieaoe) \n.s'mf_'rtm ‘L""\S‘buah
. e -
| 1 1D= 8L Glalin) Lexasd Linges.
. $-in_caang to 0.9
(@]
Reported By:
/
qmﬁ_ﬂ%zg < —tec\egisT %& 124
Print e Title Signati Date

A-6006-993 (REV 0)
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Continuous Core Sediment Sample Collection Summary for C9519

Date Inte(rf\tlaLIgDst;pth Reczoob\;ery HEIS # Ralt-:lI I;gr;:en

30.4-30.9 B38Y77

3/14/2017 30.9-314 60 B38Y78 -
31.4-319 B38Y79
329-334 B38Y87
33.4-33.9 B38Y88

3/14/2017 33.9-344 83 B38Y89 B38Y67
34.4-349 B38Y90
349-354 B38Y91
35.3-35.8 B38Y97
35.8-36.3 B38Y98
36.3-36.8 B38Y99

3/14/2107 100 B38Y68
36.8-37.3 B38YBO
37.3-37.8 B38YB1
37.8-38.3 B38YB2
38.3-38.8 B38YB7
38.8-39.3 B38YB8
39.3-39.8 B38YB9

3/15/2017 100 B38Y69
39.8-40.3 B38YCO
40.3-40.8 B38YC1
40.8-41.3 B38YC2
41.3-418 B38YC7
41.8-423 B38YC8
42.3-428 B38YC9

3/15/2017 100 B38Y70
42.8-43.3 B38YDO
43.3-43.8 B38YD1
43.8-443 B38YD2
44.0-445 B38YD7
445-45.0 B38YD8

3/15/2017 45.0-455 83 B38YD9 B38Y71
455-46.0 B38YFO
46.0 -46.5 B38YF1

D-6
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Continuous Core Sediment Sample Collection Summary for C9519

Date Inte(rf\tlaLIgDst;pth Reczoob\;ery HEIS # Ralt-:lI I;gr;:en

46.0 —46.5 B38YF7
46.5-47.0 B38YF8
47.0-47.5 B38YF9

3/16/2017 100 B38Y72
47.5-48.0 B38YHO
48.0-48.5 B38YH1
48.5-49.0 B38YH2
50.9-514 B38YH7
51.4-51.9 B38YH8
51.9-524 B38YH9

3/16/2017 100 B38Y73
52.4-52.9 B38YJO
52.9-53.4 B38YJ1
53.4 -53.9 B38YJ2
53.2-53.7 B38YJ7
53.7-54.2 B38YJ8

3/16/2017 54.2 -54.7 83 B38YJ9 B38Y74
54.7 - 55.2 B38YKO
55.2 -55.7 B38YK1
56.2 — 56.7 B38YK8
56.7 —57.2 B38YK9
57.2-57.7 B38YLO

3/20/2017 100 -
57.7 - 58.2 B38YL1
58.2 —58.7 B38YL2
58.7 —59.2 B38YL3
59.9 - 60.4 B38YL8
60.4 — 60.9 B38YL9
60.9-61.4 B38YMO

3/20/2017 100 -
61.4-61.9 B38YM1
61.9-62.4 B38YM2
62.4 -62.9 B38YM3
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Continuous Core Sediment Sample Collection Summary for C9519

Date Inte(rf\;ablgl)st;pth Retz‘c);o\;ery HEIS # Raﬂ ;gr;en

62.6 — 63.1 B396L4
63.1-63.6 B396L5

3/20/2017 63.6 — 64.1 83 B396L6 -
64.1-64.6 B396L7
64.6 — 65.1 B396L8
66.0 — 66.5 B396M4
66.5 - 67.0 B396M5

3/21/2017 67 -
67.0-67.5 B396M6
67.5-68.0 B396M7
69.9-704 B396N4
70.4-70.9 B396N5
709-714 B396N6

3/21/2017 93 -
71.4-719 B396N7
719-724 B396N8
724 -72.9 B396N9
721 -72.6 B39893
726 -73.1 B39894
73.1-73.6 B39895

3/21/2017 100 -
73.6 -74.1 B39896
741-746 B39897
746 -75.1 B39898
76.5-77.0 B398B3
77.0-775 B398B4
77.5-78.0 B398B5
78.0-78.5 B398B6
78.5-79.0 B398B7

3/21/2017 100 -
79.0-79.5 B398B8
79.5-80.0 B398B9
80.0 -80.5 B398C0
80.5-81.0 B398C1
81.0-815 B398C2

ft bgs eet below ground surface

f
HEIS Hanford Environmental Information System
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HGLP-LDR-985, Rev. 0

Page 1 of 10
Stoller Newport News Nuclear
299-W22-121 (C9519)
Log Data Report
Borehole Information
Log Date | 2017-03-23 Filename | C9519 HG-NM 2017-03-23 Site | 200-WA-1
DTW (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None N/A SN3 03/2117 81.3 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Quter Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Sonic -0.3 8.0 T1/4 3/8 03 809

Borehole Notes

The logging engineer measured casing thickness.

geologist. Zero reference is ground surface.

Logging Equipment Information

Drill depth and casing depth were provided by the wellsite

Logging System Gamma 5Tb Type 60% HPGe SGLS?

Effective Calibration Date 02/16/17 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-152, Rev. 0 Logging Procedure SGRP-PRO-0OP-53023, Rev. 0

Logging System Gamma 5Cb Type Planar HPGe HRLS?

Effective Calibration Date | 08/04/16 Serial No. 39A314

Calibration Reference HGLP-CC-142, Rev. 0 Logging Procedure SGRP-PRO-OP-53050, Rev. 0

Logging System Gamma 5Pb Type NMLS* He-3 (CPN 503)

Effective Calibration Date | 02/27/17 Serial No. H34055445

Calibration Reference HGLP-CC-153, Rev. 0 Logging Procedure | SGRP-PRO-OP-53024, Rev. 0
SGLS Log Run Information

Log Run 3 4 Repeat 5 6 Repeat 7 Repeat

HEIS Number 1019816 1019817 1019818 1019819 1019820

Date 03/23/17 03/23/17 03/23/17 03/23/17 03/23/17

Logging Engineer Spatz/McClellan | Spatz/McClellan | Spatz/McClellan | SpatzMcClellan | Spatz/McClellan

Start Depth (ft) 0.0 310 49.0 70.0 200

Finish Depth (ft) 32.0 50.0 80.0 80.0 310

Count Time (sec) 100 15 100 100 500

Live/Real R R R R R

Shield (Y/N) N N N N N

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0

! depth to water inside casing

? Spectral Gamma Logging System
* High Rate Logging System

* Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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HGLP-LDR-985, Rev. 0

Page 2 of 10
Stoller Newport News Nuclear
Log Run 3 4 Repeat 5 6 Repeat 7 Repeat
Log Speed (ft/min) N/A N/A N/A N/A N/A
C9519FTB2017 | C9519FTB2017 | C9519FTB2017 | C9519FTB2017 | CO9519FTB2017
Pre-Verification 0323AV00CAB | 0323AVO0CAB | 0323AV0O0CAB | 0323AVO0CAB | 0323AV00CAB
1 1 1 1 1
Start File ADO000000 BD003100 CD004900 DD00O7000 ED002900
Finish File AD003207 BD005000 CD008000 DD008000 ED003100
. C9S19FTB2017 | CO519FTB2017 | C9519FTB2017 | C9519FTB2017 | C9519FTB2017
0323EVOOCAAL | 0323EVO0CAAT | 0323EVOOCAA] | 0323EVO0CAAT | 0323EVO0CAAL]
Depth Return Error (in.) N/A N/A N/A N/A 1.0 high
No fine gain 15 sec count rate No fine gain No fine gain No fine gain
Comments adjustments through high rate adjustments adjustments adjustments
made interval made made made
HRLS Log Run Information
Log Run 8 9 Repeat
HEIS Number 1019821 1019822
Date 03/23/17 03/23/17
Logging Engineer Spatz Spatz
Start Depth (ft) 30.0 350
Finish Depth (ft) 50.0 40.0
Count Time (sec) 300 300
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
C9519FTB2017 CO9519FTB2017
Pre-Verification 0323AV00CAB | 0323AVO0CAB
1 1
Start File AD003000 BD003500
Finish File AD005000 BD004000
C9519FTB2017 | C9519FTB2017
Post-Verification 0323BVOOCAA | 0323BVOOCAA
1 1
Depth Return Hrror (in.) N/A 7.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1019823 1019824
Date 03/22/17 03/22117
Logging Engineer Felt/Spatz Felt/Spatz
Start Depth (ft) 0.0 45.0
Finish Depth (ft) 81.01 53.01
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive o Richland, WA 99354 « Telephone (509) 946-6455 o http://sn3.huntingtoningalls.com/
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HGLP-LDR-985, Rev. 0
Page 3 of 10

Stoller Newport News Nuclear

Log Run 1 2 Repeat
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A

COSI9FPB20170 | CO519FPB20170
322AV00CAB1 | 322AV00CABI1

Start File ADO000000 BD004500
Finish File AD008101 BD005301

CO519FPB20170 | CO519FPB20170
322BVO0CAAIL 322BVOOCAAL

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

Comments None None

Pre-Verification

Post-Verification

Logging Operation Notes

A centralizer was not installed on the SGLS and NMLS sondes. The logging sonde and cable were sleeved in
plastic to prevent potentially contaminating the equipment.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood | Date | 0412117
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as FTB20170216_CC-152
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

Results and Interpretations

Cs-137 was detected almost throughout the borehole. A high activity interval exists from 31 to 50 ft in depth where
a maximum Cs-137 concentration was measured at approximately 20,000 pCi/g at 39 ft.

Pa-234m (manmade U-238) was detected at the margins of the high activity interval at 30 and 31 ft and from 49 to
54 ft. The maximum concentration was measured at 815 pCi/g at 31 ft. Although not measured, Pa-234m likely
exists in the high activity interval at higher concentrations.

U-235 was detected at 51 and 52 ft at a maximum concentration of 24 pCi/g. U-235 likely exists with Pa-234m but
is below the minimum detection limit in some cases.

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 may increase in sediments of
relatively high silt or clay content.

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

List of L.og Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-80 fi)

Natural Gamma Logs (0-80 ft)

Combination Plot (0-80 ft)

Total Gamma & Moisture (0-80 ft)

Manmade Radionuclides Repeat Data (70-80 ft)
Repeat Section of Natural Gamma Logs (70-80 ft)
Moisture Repeat Section (45-54 ft)

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 « Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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WELL SUMMARY SHEET Page 1 of 2
Well ID : C9583 Well Name: 299-W22-124 Start Date: 5/1/2017
Project: Installation of 5 wells in 200-WA-10U | Location: ~14m South of 216-U-8 Crib | Finish Date: 5/30/2017
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
ep m
Description Diagram Feet Gﬂ”;m Lithologic Description (ft bgs)
0
o 0.0-22.0 gravelly Sand (gS)
2-in LD. Schedule 40, PVC Blank Casing: — - | BS5S
0.17 - 72.65 ft bgs g %
ks
Type I/II Portland Cement Grout: g J
0.0 - 20.05 ft bgs b 55EY 5
b 5S5S
3 = E
Temperature Sensor Cable: 2 g =
0.17 - 78 ft bgs b =4 g
3 ===
b P2
Resistivity Electrode Array: ] g g d |10
Individual sensors installed every 3 ft I = g
29.9-719 ft bgs g g q
<
Thermistor: i g <
Individual thermistors installed every S 5558
6 ft between: 315 - 43.5 and 55.5- 67.5 ft bgs. | b PSS] 5
Individual thermistors installed every : g (s
3 ft between: 43.5 - 55.5 ft bgs. s BS5Y
b 555S
Gas Sampler: © : g 4
Individual samplers installed every 6 ft L BS54
37.5-61.5 ft bgs b =5 g
20
NN NAOR :
\‘\,_«:‘,A \,\‘;\/,‘ o 5 -
3/8in Bentonite Crumbles:  —— RN | RPN w 22.0-69.5 No sediment identification
20.05 - 26.25 ft b A AN =]
o v
200 mesh Premier Silica A

Filter Pack Sand: 26.25 - 27.75 ft bgs

100 mesh Premier Colorado Silica
Filter Pack Sand: 27.75 - 29.27 ft bgs

200 mesh 29.27 - 30.70 ft bgs

100 mesh 30.70 - 32.10 ft bgs

200 mesh 32.10 - 33.82 ft bgs

100 mesh 33.82 - 35.22 ft bgs

R 3
ety Tracy Mallgren Geologist - J-M
Print Name Title Signaiare Date
Reviewed By:
" Yl o, e eochine glnlyy
7 \J Print Nanfl Title Signatifte Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)

E-1
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WELL SUMMARY CONTINUATION SHEET Page 2 of 2
Well ID: C9583 Well Name: 299-W22-124 | Project Installation of 5 wells in 200-WA-1 OU
CONSTRUCTION DATA ) GEOLOGIC/HYDROLOGIC DATA
Depth inj——
Description Diagram Feet (Jl;a‘}:;c Lithologic Description (ft bgs)

100 mesh 33.82 - 35.22 ft bgs

200 mesh 35.22 - 36.80 ft bgs 22.0 - 69.5 No sediment identification

100 mesh 36.80 - 38.25 ft bgs

200 mesh 38.25 - 39.79 ft bgs

100 mesh 39.79 - 41.22 ft bgs

200 mesh 41.22 - 42.80 ft bgs

100 mesh 42.80 - 44.20 ft bgs

200 mesh 44.20 - 45.80 ft bgs

100 mesh 45.80 - 47.20 ft bgs

200 mesh 47.20 - 48.75 ft bgs

100 mesh 48.75 - 50.15 ft bgs

200 mesh 50.15 - 51.85 ft bgs

100 mesh 51.85 - 53.22 ft bgs

200 mesh 53.22 - 54.65 ft bgs

100 mesh 54.65 - 56.12 ft bgs

200 mesh 56.12 - 57.70 ft bgs

100 mesh 57.70 - 59.15 ft bgs

200 mesh 59.15 - 60.64 ft bgs

100 mesh 60.64 - 62.25 ft bgs

200 mesh 62.25 - 63.77 ft bgs

100 mesh 63.77 - 65.25 ft bgs

200 mesh 65.25 - 66.65 ft bgs

100 mesh 66.65 - 68.25 ft bgs

200 mesh 68.25 - 69.72 ft bgs

100 mesh 69.72 - 71.22 ft bgs 69.5 -80.5 Sand (S)

200 mesh 71.22 - 80.40 ft bgs

2-in L.D. Schedule 40, PVC Blank Casing: —

0.17 - 72.65 ft bgs

Temperature Sensor Cable:

0.17 - 78 ft bgs Total Depth: 80.5 (5/22/2017)

2-in LD. Schedule 40, PVC Blank Casing Sump:

Depths are in feet below ground surface.

72.65 - 8040 ft bgs Borehole drilled with 6-in O.D.

Natural fill 80.40 - 80.50 ft bgs casing from 0.0 - 80.5 ft bgs.

All temporary drill

casing was removed from the ground.

A-6006-992 (Rev 2)
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BOREHOLE LOG

Page U of 'S

Date: {, 125 ¥

1@3

Well ID:C g5~ [Well Name: 7 G G0 7 Z2- |24 Location: « |4m Sarrh of Z\le--5Crk
Project: & ,e\c cn Zexro-LWAL OO Reference Measure Point: (7 LA S cLevee
i Comments:
; Sample Description: i — e
Graphic ; _ =ample Jescription: . Depth of Casing, Drilling Method,
Depth (ft) | Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 7 ! ;
Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Met[)od, SarplecSize, Vyaler
evel, Other
o—_ . o=zl apsveN Secd (4N A1 0 3518 [Gaic d(\'\\\'(\s.) curth G-in
— 2o iored e (\):)(‘mnno GO X407 ey OD Temp: casu ~ Ro!
] .. 0 [(heavel. 2-UDyunm, 'Y*m(‘\ubﬁemec& Sub cog Mo sechiomentht olecstec]
— o MRS [—— ecenole.
— o .
5_ — .2
] -
lo o
] o -
. o
5— =
s 5 i b Rﬁb Contmnina i
. Joo ( hucAch‘mrm\
—. APSO 22-73: 5,000 demdicecy
— w of
FEEe | ‘,0‘766 o Lgsis R
| o [ 2R (4.S'hgs | A\ Bediong ot eleeved
_ Hod? |3 (\\LeX\u_o “W\('..%‘v\( A iea) conte)
— - Y\h sedMmenT 3 (‘X?_T\T:c\ Coxion = | 2% -2 KO0 Apm Aicecs
Zo—
] 205,660
— 22-2% Waae dpw. Aicecs |
Telurany
Reported By: ’
leoe \Mallg (an f%?olmr‘%'? ﬂ/') szct”i-
Print Nate O Title P S:g ture Date
Reviewed By (é /’ _
L3 SPNnGer” 2ol /LC) A A O7-05 7
Print Name / / 5 Trtle Srgnqturf/ Date
For Office Use Only
OR Doc Type: WMU Code(s):

E-3

A-6003-642 (REV 1)
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BOREHOLE LOG (Cont.)

PageZ” of 5
Date:, )24 ) /=

Well ID:

| WellName: 2F 9-10z 7- 129

| Location: - 14 ™M Sevth  216-U-5 (ovn

Depth
(ft)

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

A~ (64 S‘oc.% AN sedionuny <\eeried L,

(mtluL MQ,MGJBCH

("T-ED(OCFS'!

25— Seaic PXV;\\&&&M:&_&;\L
] } \an T)\C».!;"\\ (T -CC’\\ \"Cn.éae-“)\L)GlQ_c_._\ Coea\|eD) Terap. ¢ cldine .
_ —\> ‘\ec‘\m—t \Ae«\txcx cu-nc:'\ O-za. 5 hqs K) ©
— sedimeny c-.rmxlx\ea
= CoNec ted\,
o — i [-Tau ¢ Na=tValom it -Ya)
—4 e O
]
| 2253, Hsiere
— 23-42" \‘LOHJQD leM Aicect
- | U2- U3 26,000 d\gx w Aiteet
45—
_ UA-62: 50000 dpw dicees
—_ 20.6'
- @Yrbes oz of Wo
o | acded w aesix ia o
— heacce) (\etouej‘\ll
] 02.5- (00.\ \‘\‘OOO.:(P-\A Aitecr
tog.
] <
Co—| 00\ (" frSoe, irecs
AZANY
] X -(,4.5: LE;SCO (\m Adice
s 57—
<o JL4.5-g20\: A (SN 3-960. g-57
a5 R FIEY J
_ [ Secas ME=Uc 6. ¢y suh con. +SDIS0 Cel |
_] Nl T 72 - \S oy Sehn nmr\( POOC S0t
- *|eols capf
Reported By:

é%% ~ (olzayy-
U Title Sighat - Date

A-6006-993 (REV 0)




SGW-61093, REV. 0

BOREHOLE LOG (Cont.)

Page S of =

Date: G 129 (1%

WelliD: ( 4SE [WellName: 76 G- W2z -\2\ [ Location: <14 m Seoth of 2\ -U-SCeib
o s Comments:
; Sampl cription: =Omments.
Depth Graphic _ __ Sample Description; . Depth of Casing, Drilling Method
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, : < . :
() Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other | S2™PIing Me‘{‘g\‘félsgmfr e, Wieie
O - = " =
75| 5 qS'gO-a\'-‘,L)cod (&N s-65] E\J:Sf- &cx'u'c c\\‘\\\h& wrthn (o |
= Sead u“ﬁ-u (y0NG. C ) 50N Za'em ~50)50 Fd/mf (A TR Y- (cc;ing DS
_ Cacone)’ 7S mn r2ub o, porce sk, (00 ongf] tass Ao sed\ inin
| - 5om‘§\as collgc~ed,
] T - ; \ ‘
S| 2. TD= 804 (522]13)

7 S

Reported By: -
%cw //MQLIQJM (—rﬁolcm'ﬂ’l Qigzz //(
7 Print Nahe J Title igfnéture Date

E-5

7
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HGLP-LDR-996, Rev. 0

Page 1 of 11
Stoller Newport News Nuclear
299-W22-124 (C9583)
Log Data Report
Borehole Information
Log Date ‘ 2017-05-04 | Filename | C9583 HG-NM 2017-05-04 Site | 200-WA-1
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None N/A SN3 04/27/17 80.2 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Sonic 2.7 6.0 51/4 3/8 2.7 80.5

Borehole Notes

The logging engincer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 5Tb Type 60% HPGe SGLS?

Effective Calibration Date 02/16/17 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-152, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma 5Pb Type NMLS?® He-3 (CPN 503)
Effective Calibration Date | 02/27/17 Serial No. H34055445

Calibration Reference HGLP-CC-153, Rev. 0 Logging Procedure | SGRP-PRO-OP-53024, Rev. 0

SGL.S 1.og Run Information

Log Run 1 2

HEILS Number 1019880 1019881

Date 05/04/17 05/04/17

Logging Engineer Felt/McClellan Felt/McClellan

Start Depth (ft) 0.0 320

Finish Depth (ft) 79.02 40.0

Count Time (sec) 100 500

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 1.0 1.0

Log Speed (ft/min) N/A N/A
C9583FTB2017 | C9583FTB2017

Pre-Verification 0504AV00CAB | 0504AVO0CAB

1 1

! depth to water inside casing
? Spectral Gamma Logging System
* Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 « http://sn3.huntingtoningalls.com/
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HGLP-LDR-996, Rev. 0
Page 2 of 11

Stoller Newport News Nuclear

Log Run 1 2

Start File ADO00000 BD003200

Finish File ADO007902 BD004000
CO583FTB2017 | C9583FTB2017

Post-Verification 0504BVOOCAA | 0504BVOOCAA

1 1
Depth Return Error (in.) N/A 0.0
Comments I;Ic?jl?srtlri f]ig RS?(? zzgt
made
NML.S I.og Run Information

Log Run 3 4 Repeat

HEIS Number 1019882 1019883

Date 05/04/17 05/04/17

Logging Engineer Spatz Spatz

Start Depth (ft) 0.0 350

Finish Depth (ft) 80.0 45.0

Count Time (sec) 15 15

Live/Real R R

Shield (Y/N) N N

MSA Interval (ft) 025 0.25

Log Speed (ft/min) N/A N/A

Pre_Verification CO583FPB20170 | C9583FPB20170
S04AVO0CABL | 504AV00CABI

Start File ADO000000 BD003500

Finish File ADO008000 BD004500

- CO583FPB20170 | C9583FPB20170
S04BVOOCAA] 504BVOOCAAL

Depth Return Error (in.) N/A 1.0 high

Comments None None

Logging Operation Notes

A centralizer was not installed on the SGLS and NMLS sondes. The logging sonde and cable were sleeved in
plastic to prevent potentially contaminating the equipment.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst

P.D. Henwood | Date | 053117

Reference(s)

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

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as fiB20170216 CC-152
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual

response checks.

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 « Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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HGLP-LDR-996, Rev. 0
Page 3 of 11

Stoller Newport News Nuclear

Results and Interpretations

Cs-137 was detected from 31 to 53 ft and at intermittent depths to 76 ft. A maximum Cs-137 concentration was
measured at approximately 2837 pCi/g at 48 ft.

The Manmade Radionuclides plot includes SGLS data acquired at 100 scc and repeat data acquired for 500 sec from
32 to 40 ft. The Combination plot includes only data acquired at 100 sec count times.

Pa-234m (manmade U-238) was detected from 33 to 40 ft and intermittently to 63 ft. Even though detections were
intermittent, it is possible the manmade uranium exists continuously but at concentrations below the MDL* of
approximately 16 pCi/g at some depths. The maximum concentration was measured at 205 pCi/g at 34 fi.

U-235 was detected at 58 ft using 100 sec count times at a maximum concentration of 1.9 pCi/g. Repeat data
acquired at a 500 sec count time indicated U-235 at 34, 36, and 38 ft. A maximum concentration of 11 pCi/g was
measured at 36 ft. U-235 likely exists with Pa-234m but is below the MDL in some cases.

Note: The KUT log plots represent naturally occurring radionuclides (potassium, uranium, and thorium) present in
the surrounding formation and are not manmade contaminants.

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 may increase in sediments of
relatively high silt or clay content.

The manmade, KUT, and moisture repeat plots indicate that the respective systems were working properly. The
repeat data were acquired at 500 sec counting times rather than the standard 100 sec, resulting in additional
detections and improved accuracy where concentrations are near the MDL.

List of I.og Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-80 ft)

Natural Gamma Logs (0-80 ft)

Combination Plot (0-80 ft)

Total Gamma & Moisture (0-80 ft)

Total Gamma & Hanford Gamma Unit (0-80 ft)
Manmade Radionuclides Repeat Data (32-40 ft)
Repeat Section of Natural Gamma Logs (32-40 {t)
Moisture Repeat Section (35-45 ft)

4 minimum detection limmit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455  http://sn3.huntingtoningalls.com/
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Other Supporting Information for 200-WA-1 Operable Unit Wells
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Variance to Drill Five Nested Monitoring Wells In Support of the
Uranium Sequestration Pilot Test in 200-WA-1 Operable Unit
November 30, 2016

Name, address, and telephone number of the person requesting the variance:
J.P. Sands, Department of Energy-Richland Operations, Federal Building, Richland, WA 99352, (509) 376-0057
[Provided by K. M Whitley, CHPRC, Soil & Groundwater Remediation Project, Well Coordinator, (509) 373-5869]

Address of the well sites:
Hanford Site, Richland, WA 99352

Well Name ’ WelIfID , ~ Well Purpose 'P;:g:;e(:t-lt;?s?ly‘ “Ea"s'itirtjg‘(m) Northmg(m) -
299-W22-120 C9518 Monitoring 80 134663.00 567621.00
299-W22-119 C9517 Monitoring 80 134663.00 567624.00
299-W22-117 C9515 Monitoring 80 134660.00 567619.00
299-W22-124 C9583 Monitoring 80 134657.00 567619.00
299-W22-122 C9520 Monitoring 80 134663.00 567615.93

ft bgs = feet below ground surface

The specific regulation(s) that cannot be followed; comparable alternative specification; and justification for the
request:

A variance to Washington State Administrative Code (WAC) 173-160-420 is requested to allow the construction of
nested wells listed above. Figures 1 displays the location of the instrumented monitoring wells.

The specific requirement found in WAC 173-160-420(3) that may not be met for the construction of this well
includes the following:

420(3) Nested resource protection wells are prohibited.

The variance is to allow the construction of five nested instrumented monitoring wells with vertically discrete
monitoring intervals to support the Uranium Sequestration Pilot Test in the 200-WA-1 Operable Unit (Figure 2). The
monitoring wells will be used to help evaluate the effectiveness of injecting ammonia gas into the vadose zone to
decrease the mobility of uranium. Monitoring will focus on obtaining and field analyzing gas samples, monitoring
temperature at multiple depth intervals, monitoring borehole and surface electrodes for electrical resistivity
tomography (ERT) surveys, collecting neutron moisture logging data, and conducting ground penetrating radar (GPR)
surveys. The gas sampler, thermistor, fiber-optic DTS and resistivity electrodes will be attached to the 2” PVC
permanent casing. In addition, sediment coupons will also be attached to the outside of the PVC casing at two of the
five wells (C9517 and C9518). The 2” PVC will be used for moisture logging all five wells.

The wells will be considered nested wells because the sediment coupon (Figure 3) and gas samplers are cased
independently from the 2” PVC permanent casing. A %" PVC pipe provides access to deploy a sediment coupon
within the well where it will be exposed to the ammonia gas. Sediment coupons will be removed at a selected time
during the treatment process to evaluate reaction processes. The remaining empty %” PVC will be filled with
bentonite after the sediment coupon is removed. The gas sampler is a porous cup attached to %” ID tubing with a
pressure monitoring system at the surface.

The completed well design does not reach the groundwater at this location. The groundwater is approximately
260 ft bgs while the monitor wells will extend 80 ft bgs.

F-1
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J 50) b Kelly Whitley,

Concurrence & date: "\(Mﬂa, \ULM!L(& h

S&GRP Well Coordinator

Concurrence & date: W% //,A 'a/ & Jeff Ayres,
/

WDOE
Nuclear Waste Program
Richland, WA 99354

(/gol ”' Cheryl Whalen,

Concurrence & date:
- A
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Flush-mount

Brass marker — ~ __

Ground Surface

Locking Cap ~ ™~
~

Surface Complation:
18 in. diameter manhole-style,
= water-tight vault with boit-

o down lid.

-~

12in.

-

-
Concreta -~

r

v Iﬁin. ) T
11.25in.

Comant Grout = = = = -

WD PVC gas
sampler access

Note:
Alternating 1.5 ft layers of fine
and coarse sand filter pack from
27.751t0 71.25 ft bgs.

Each layer will include specific
SEensors:

- fine sand - electrode

- coarse sand — thermistor

- plus some coarse sand layers
with a gas sampler and or
coupon (C9517 and C9518

only}.

Total Depth -0 1t.

¥ IDPVC
- sediment coupon
access

4351

Permanent Casing
{2-in. PVC, glued joints)

8751

Not to scale
Filter Pack Equipment:

- & poraus cups with sample ube at 6 ft spacing, 37.5 #t

1o 61.5 ft bos

- Housing and tubing for retrievable sediment coupon at

43,5 bos and 49.5 ft bgs

Fine sand = 200 mesh silica sand

Monitoring Cables:

- 16 resislivily electrodes at 3 ft spacing, 27 it to 72 ft bgs
- 9 thermistors at 3 — 6 ft spacing, 31,5 fl10 67.5 ft bys
- Temperature sansor cable 0 1o 72 ft bys

Course sand = 100 mesh silica sand

Figure 2. 200-WA-1 Monitoring Well Proposed Construction
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Figure 3. Sediment Coupon
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Page 1 of 6
SURVEY DATA REPORT Request No.
174-110
Project No. Title File No.
216-U-8/ DV-1 Wells Final Surveys 2WT12R26
Job. No. Prepared By Date Reviewer Lﬁ/\
CACN: 303602-JPRC N.P. Fastabend 7/20/17
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG
Obtained final coordinates (C/L Casing) and Survey File OR
elevations of completed DV-1 Wells C9515(299-W22- J.D. Mehter 1
117), -C9517(299-w22-119), C9518(299-W22-120), —
C9519(299-W22-121) and C9583(299-W22-124) located |K.M. Whitley 1
on south side of 216-U-8 Crib in 200W Area. J.L. Smoot 1
J.B. Geiger 1
Horizontal Datum: WCS83S/91 (Meters) B.J. Howard 1
Vertical Datum: NAVD88 (Meters)
A.J. Green i

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets

———————————SSSSSSESEESEEEEEE———

—
FOR OFFICE USE ONLY

OR Doc Type: WMU Code(S):

F-6
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
06/28/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
07/20/17 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of DV-1 Flush Mount -
Well C9515 (299-W22-117) located on south Units: Meters
side of 216-U-8 Crib in 200W Area. Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
2W-53 (CHPRC) and 2W-57 (CHPRC)

WeiliD Well Mame Easting Northing Elevation

C9515 | 299-W22-117 567619.03 . 134659.96 - Center of Casing
21.2:. 061 ~|Top Outer Casing, N.Edge, Stamped X
211.987  -|Top Inner 2"pvc Casing, N.Edge

212.066 «|Brass survey Marker

iNotes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Suiveyor 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 1 of 1
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
06/28/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
07/20/17 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of DV-1 Flush Mount
Well C9517 (299-W22-119) located on south Units: Hetems
side of 216-U-8 Crib in 200W Area. Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
2W-53 (CHPRC) and 2W-57 (CHPRC)

Well i Weil Mame Easting Northing tievation

C9517 | 299-W22-119 567624.05 - 134662.99 ; center of Casing
212.070 -|Top Outer Casing, N.Edge, Stamped X
212.016 «|Top Inner 27pve casing, N.Edge

2122 079 «|Brass Survey Marker \

Notes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveycr Statement:

I, Lawrence B. Munnell, 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
supervisicn.

Page 1 of 1 A-6003-659 (REV 1)

F-8



SGW-61093, REV. 0

WELL SURVEY DATA REPORT

Project: Prepared By:

Neil P. Fastabend

Company:
CHPRC
Date Requested: Requestor:
06/28/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
07/20/17

Lawrence B. Munnell (CHPRC)

Description of Work: Horizontal Datum: NAD83 (91)

Obtained final survey coordinates (C/L

Vertical Datum:  NAVDS8
Casing) and elevations of DV-1 Flush Mount

Well C9518 (299-W22-120) located on south Units: Meters

side of 216-U-8 Crib in 200W Area. Hanford Area Designation: 200w

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

Washington State Reference Network

Vertical Control Monuments:
2W-53 (CHPRC) and 2W-57 (CHPRC)

Vell iS Weil Name Zasting Morthing Elevation

c9518 .| 299-w22-120 567621.01 134662.99 Center of Casing
212137 «[Top Outer Casing, N.Edge, Stamped X
212.044  -|Top Ianer 27pvc casing, N.zdge

212.147 +|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
supervision.

forrcoceptens

Kl
X
04
2
N
i
»
3
0y
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
06/28/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
07/20/17 Lawrence B. Munnell (CHPRC)

Description of Work: Horizontal Datum: NAD83 (91)

Obtained final survey coordinates (C/L Vertical Datum: NAVDSS

Casing) and elevations of DV-1 Flush Mount -

Well C9519 (299-W22-121) located on south Units: Meters

side of 216-U-8 Crib in 200W Area. Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network
Vertical Control Monuments:
2W-53 (CHPRC) and 2W-57 (CHPRC)
Viell iD Weli Name Easting iorthing Elevation
C9519 299-w22-121 567618.98 - 134662.99 Center of Casing
212.096 v|Top Outer Cacing, N.Edge, Stamped X
211.960 «|Top Inner 2"PVC Casing, N.Edge
212:.101 +|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,
(Registration No.

performed by me,
supervision.

Surveyor registered in the State of Washington
16216),
this report is based on a field survey
or under my direct

i

a Professional Land

hereby certify

NSNS P I 2 390 1 0

A SAANEAR S wir

N 2 RSN CRe ety

Page 1 of 1
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:

06/28/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
07/20/17 Lawrence B. Munnell (CHPRC)

Description of Work:

Obtained final survey coordinates
Casing) and elevations of DV-1 Flush Mount
located on south

Well C9583

(299-W22-124)

side of 216-U-8 Crib in 200W Area.

(C/L

Horizontal Datum: NAD83 (91)

Vertical Datum: NAVD88

Units: Meters

Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control

Monuments:

2W~53 {CHPBC)

and 2W-57 (CHPRC)

Vell ID Weil Name Easting Morthing Elevation
C9583 299-W22-124 567619.00 . 134657.00 . Center of Casing
211.995  .|Top outer casing, N.Edge, Stamped X
211.932 .|Top Tnner 2"pve casing, N.Edge
211.996 +|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

performed b
supervisiocn

B. Munnell,

16216),

a Professional Land

Surveyor registered in the State of Washington
(Registration No.
this report is based on a field survey

y me, or under my direct

hereby certify

Page 1 of 1 A-6003-659 (REV 1)
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