SGW-61095
Revision 0

Borehole Summary Report for the Four
Characterization Boreholes in the 200-DV-1
Operable Unit, FY 2017

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

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

P.O. Box 1600
Richland, Washington 99352

Approved for Public Release;
Further Dissemination Unlimited




SGW-61095
Revision 0

Borehole Summary Report for the Four Characterization
Boreholes in the 200-DV-1 Operable Unit, FY 2017

T. Mallgren

Freestone Environmental, Inc.

Date Published
January 2018

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

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

P.O. Box 1600
Richland, Washington 99352

APPROVED ]

By Julia Raymer at 10:55 am, Feb 20, 2018

Release Approval Date

Approved for Public Release;
Further Dissemination Unlimited




SGW-61095
Revision 0

TRADEMARK DISCLAIMER

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

This report has been reproduced from the best available copy.

Printed in the United States of America



~N oo o b~

SGW-61095, REV. 0

Contents
0 oo 11 o4 1 o o PSR 1-1
L1 PUIPOSE QN0 SCOPE......eiteeiteitiittete ittt ste et st e te e ste et et e s te e b e sbe et e s besseesbesteaseesbesseeseesaeensentenres 1-1
Drilling, Sampling, and Borehole DecomiSSiONiNg.........cccoviveiiiierieieiie e 2-1
2.1 General INFOrMALION ........oeiiiie ettt seeenes 2-1
2.1.1 Drilling, Sampling and Borehole LOgging........c.ccceviviieiiiisicie e 2-1
2.1.2 Health and Safety SCreNING .........coiiiiiiiriieieeee e 2-4
2.1.3 Borehole DeCOMMISSIONING .......cviiiiiiitiriinierree e 2-7
2.2 Borehole-Specific INFOrMation...........cocv i 2-7
2.2.1 BOrENOIE CO497 ...t ettt eneas 2-7
2.2.2 BO0Orenole CO503 ..ot e 2-13
2.2.3 BOren0ole CO513 ..o s 2-19
2.2.4 Borehole C9555 (Replacement for C9498) .........cceoviiiiiiineieeeees e 2-26
2.2.5 Borehole C9498 (Replaced by C9555) ......c.cccviveiieiiciiie e 2-32
(CTeTo] [T Tol @] 01 T=T 4V =11 o] o 1SS 3-1
3.1 Geology Of the B COMPIEX.......cuiiiiiiiriiiieieieees e 3-1
3.1.1 Borehole Geology fOr CAA97 ..o 3-1
3.2 Geology Of the T COMPIEX ....cciiiiiicie ittt sresreens 3-2
3.2.1 Borehole Geology fOr CO503..........ocouiiiiiiieieee e 3-2
3.2.2 Borehole Geology for C9555 (Replacement for C9498) .........cccccvevvvviieveceeie e, 3-3
3.3 Geology 0f the S COMPIEX ...viciiiiice et 3-6
3.3.1 Borehole Geology fOr CO513........cooiiiiieie e 3-6
WASEE IMBNAGEIMENT. ...t sr s b e e s r e enreare e e nreeneas 4-1
CHVIL SUNVBY ... bbbttt b bt b ettt b b e 5-1
BOFEN0IE ACCEPLANCE ......ccuiieiteieet ettt bbb et nne e 6-1
=] (= (=] o0 TR 7-1



Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.

Figure 3-1.
Figure 3-2.

Table 1-1.
Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table 2-5.
Table 2-6.
Table 2-7.
Table 2-8.
Table 2-9.

Table 2-10.
Table 2-11.
Table 2-12.
Table 2-13.
Table 2-14.
Table 2-15.

SGW-61095, REV. 0

Figures
Location of C9497 within the B-CompleX, 200-East Ara...........ccocvvvvreereneeieseeeeeneen. 1-3
Location of C9503 and C9555 Boreholes within the T Complex, 200 West Area.............. 1-4
Location of C9513 within the S Complex, 200 WeSt Area .........cccccvevevveveieeivese s, 1-5
TerraSonic 150CC SONIC DIill Rig......ccviiiiiiiiiiecec s 2-2
Great West AP 1000 Becker Hammer drill Fig......c.cocvoveveiiiiiiiiecie e 2-3
Adaptation of Becker Hammer Casing for Direct Push Drilling..........ccccoceoeiiininiicncns 2-4
LEXANT COre SAMPIES. .. .iiieiiiiiieie sttt sttt st e tesne e ne e 2-5
C9555 Silty Gravel at 258 fE DS .....cveveiiiiiir e 3-5
C9555 Sandy Gravel at 260 ftDOS.......ccoviiiiiiii e 3-5
Tables
Borehole Identification, Location, Waste Site Association, and Drilling Date.................... 1-2
Decommissioning INFOrMation ...........ccocviiiiiiii e 2-7
Geophysical Logging Information for Four Boreholes ..., 2-6
C9497 Sample ColleCtion SUMMAIY.......ccccciveiiiieieie et enes 2-8
Radiological Contamination at Borehole C9497 ..o 2-12
VOC and Ammonia Contamination at Borehole C9497 ..o 2-13
C9503 Sediment Sample ColleCtion SUMMANY..........c.cceiiiieiiiiee e 2-14
Radiological Contamination at Borehole C9503............ccooviiiiiiieieecee e 2-17
VOC and Ammonia Contamination at Borehole C9503 ............ccocoveiirninieiinene e 2-18
C9513 Sediment Sample Collection SUMMANY..........cccooveiiiiininercceeee e 2-20
Radiological Contamination at Borehole C9513 ... 2-23
VOC and Ammonia Contamination at Borehole C9513 ...........ccco o 2-23
C9555 Core Sample ColleCtion SUMMANY .........ccceveiieieiiieee e 2-27
Radiological Contamination at Borehole C5555...........ccccoiviiiiiiiiiece e 2-31
VOC and Ammonia Contamination at Borehole C9555 ............ccocviiiniiiicinncse e 2-32
C9498 Sample ColleCtion SUMMAIY.......cccoviiiiiiierieeeee e 2-33


file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943429
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943430
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943431
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943432
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943433
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943434
file://Hanford/Data/Sitedata/CPClosurePlan/Projects/CHPRC/53688%20-%20020%20Geo%20Support%20for%20Four%20Boreholes%20in%20200-DV-1%20OU/01%20BSR/FinalSubmitDec8/DV-1%20BSR%20SGW-61095(2).docx#_Toc500943435

nmmoow»

SGW-61095, REV. 0

Appendices
WEIl SUMMEEY SNEELS ...ttt sttt e s te st neesaeeneeseeeneas A-i
Borehole Geologic Logs for the Characterization Boreholes in 200-DV-1 Operable Unit...... B-i
LOQ DA REPOITS ...ttt r et nn e n e nneen e nnenre s C-i
SUNVEY Data REPOITS .....ccuviiiiiiiitiiie ittt nr e r e nenne e D-i
Core Borehole Geologic Logs for 200-DV-1 Operable Unit Boreholes...........cccccoovveviernnennne. E-i
Core Photos for 200-DV-1 Operable Unit Boreholes...........ccccooiiiiniiineicecesese F-i



°F

bgs
Becker Hammer
CCuU
CCUc
CCUz
CHPRC
DOE
dpm
Ecology
ft
Freestone
H1

PNLS
ppmv
RCT
Rev.
Rtf
Rwie
SAP
SGLS
SN3
Sonic

SGW-61095, REV. 0

Terms

Fahrenheit

below ground surface

AP1000 Becker Hammer

Cold Creek unit

Cold Creek unit calcic

Cold Creek unit silt-dominated

CH2M Hill Plateau Remediation Company
United States Department of Energy
disintegrations per minute

Washington State Department of Ecology
feet or foot

Freestone Environmental Services, Inc.
Hanford formation gravel-dominated unit
Hanford formation sand-dominated unit
Hanford Environmental Information System
Holt Services Inc.

High Rate Logging System

identification

investigation-derived waste

inch

industrial hygienist

injection/reverse well

not applicable

Neutron Moisture Logging System

not recorded

outer diameter

Passive Neutron Logging System

parts per million by volume

Radiological control technician

revision

Ringold Formation member of Taylor Flat
Ringold Formation member of Wooded Island-unit E
sampling and analysis plan

Spectral Gamma Logging System

Stoller Newport News Nuclear, Inc.
TerraSonic 150cc drill rig
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TD total depth

ou Operable Unit

VOC volatile organic compound
WAC Washington Administrative Code
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Metric Conversion Chart

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 sg. centimeters 0.155 sqg. inches

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

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

sq. miles 2.5901 sqg. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2471 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 L 0.946 liters cubic meters 1.308 cubic yards

(U.S., liquid)

?S.”SO.r,]Tiquid) 3.785 liters

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie
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1 Introduction

This report presents field-generated records and summarizes field activities performed during the
direct-push drilling, continuous core sampling, and decommissioning of four boreholes in the

200-DV-1 Operable Unit (OU) of the Hanford Site. The report also presents information for one borehole
that did not reach total depth (TD) and had to be redrilled at an adjacent location. This report focuses

on the advancement of boreholes in accordance with SGW-58552, Description of Work for the
Characterization of 200-DV-1 Operable Unit, FY15 — FY17, Rev. 3, DOE/RL-2011-104, Rev. 0,
Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit (hereafter referred to as
the Rev. 0 sampling and analysis plan [SAP]), and DOE/RL-2011-104-ADD1. The purpose of advancing
the boreholes was to characterize contaminant concentrations and their vertical distribution in the vadose
zone at 200-DV-1 OU waste sites.

The forty-three 200-DV-1 OU waste sites are located in three areas on the Central Plateau at the

Hanford Site. The 200-DV-1 OU waste sites are primarily the cribs and trenches adjacent to, and
associated with, the 241-B/BX/BY, 241-T/TX/TY, and 241-S/SX Tank Farms, referred to as the

B Complex, the T Complex, and the S Complex, respectively. The 200-DV-1 OU was created in 2010

to support remedy selection for waste sites with deep vadose zone contamination. In general, deep vadose
zone contamination poses a potential threat to groundwater and is not easily remediated using typical
surface remedies.

The 200-DV-1 OU contaminants of potential concern are identified in Table 1-2 of the Rev. 0 SAP
as revised by Tri-Party Agreement (Ecology et al., (1989), the Hanford Federal Facility Agreement and
Consent Order) change order TPA-CN-688.

Holt Services, Inc. (Holt), and Great West, Inc., conducted drilling and decommissioning activities
associated with the 200-DV-1 OU boreholes between May 17, 2017, and October 12, 2017 under the
direction of CH2M Hill Plateau Remediation Company (CHPRC). Freestone Environmental Services,
Inc., provided well-site geology and well decommissioning documentation services. Stoller Newport
News Nuclear, Inc. (SN3) provided geophysical logging services.

1.1  Purpose and Scope

This document summarizes the observations and measurements made during the drilling, direct-push
advancement, continuous core sampling, and decommissioning activities for the 200-DV-1 OU boreholes.
This report includes field notes and completed field forms, borehole decommissioning information,
radiological data, geologic observations, civil survey results, and records of investigation-derived waste
(IDW) management and disposition. Technical requirements, applicable CHPRC procedures, and other
supporting information are summarized in SGW-58552. Sediment samples were collected in accordance
with the Rev. 0 SAP, and the Rev. 0 SAP ADD1.

The Well Summary Sheets, borehole geologic logs, Log Data Reports, and Well Survey Data Reports
for each borehole are in Appendices A, B, C, and D, respectively. Sample details including Hanford
Environmental Information System (HEIS) numbers, sample interval depths, dates, temperature data,
and percent recovery are summarized in Section 2.2.

Borehole location and associated waste sites are presented in Figure 1-1, Figure 1-2, and Figure 1-3.

The unsuccessful drilling attempt of borehole C9498 is represented on the location map by the borehole
identification (ID) in parentheses. Borehole identification, location, and drilling summary information are
presented in Table 1-1.

11
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All drilling data are reported in the original units recorded at the time of measurement.

Table 1-1. Borehole Identification, Location, Waste Site Association, and Drilling Date

Elevation Field Activity Dates
of Brass
Survey Total -
Northing? Easting? Marker® Drilled Initiate
Borehole | Associated Depth Field Conclude
ID Waste Site meters (ft bgs) Work Field Work
C9497 216-B-42 137276.54 573371.07 204.82 274.3 5/17/2017 8/16/2017
Trench
C9498 216-T-3 136668.74 567259.27 216.72 18.6 5/24/2017 9/6/2017
(/IR Well)
C9503 216-T-7 136658.31 566699.92 205.73 2255 5/22/2017 8/15/2017
Tile Field
C9513 216-S-13 134013.30 567160.18 205.00 240.5 5/18/2017 9/6/2017
Crib
C9555 216-T-3 136667.49 567258.75 216.75 270.0 6/13/2017 10/12/2017
(I/R Well)

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.

ft bgs = feet below ground surface.
ID = identification.

IIR = injection/reverse well

N/A = not applicable.

1-2
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Figure 1-1. Location of C9497 within the B-Complex, 200-East Area

1-3



SGW-61095, REV. 0

Figure 1-2. Location of C9503 and C9555 Boreholes within the T Complex, 200 West Area
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Figure 1-3. Location of C9513 within the S Complex, 200 West Area
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2 Drilling, Sampling, and Borehole Decomissioning

This section summarizes the drilling, sampling, and decommissioning details associated with four
boreholes. Field activity details common to all boreholes are summarized in Section 2.1 and
borehole-specific information is presented in Section 2.2.

2.1  General Information

Borehole-specific details are included in Section 3. The boreholes were drilled and decommissioned

to Washington State standards as detailed in the WAC 173-160, Minimum Standards for Construction
and Maintenance of Wells. Well decommissioning activities were recorded in accordance with applicable
CHPRC procedures. Due to the drilling and sampling methods, soil cuttings were not available for
photographs, sieve analysis or detailed geologic logging at the drill site. Detailed descriptions and
photographs of soil within the continuous core samples were completed at an offsite location following
drilling.

2.1.1  Drilling, Sampling and Borehole Logging

The 200-DV-1 OU characterization boreholes were drilled in areas with the potential for elevated levels
of radiological and chemical contamination. Two types of drilling technologies, sonic and direct-push,
were used to reduce the potential for worker exposure to contaminated soil cuttings and reduce IDW.

Tri-Party Agreement (Ecology et al., 1989) change notice TPA-CN-668 incorporates the Becker Hammer
and sonic drilling continuous coring method into the Rev. 0 SAP (DOE/RL-2011-104) field sampling
plan. Phase I sonic drilling activities began using a TerraSonic 150cc (Sonic) drill rig (Figure 2-1)
operated by Holt and threaded 12-inch (in.) or 10 1/2-in. outer diameter (OD) temporary casing.
Continuous cores were collected from ground surface to the top of an anticipated zone of high
contamination using a 7-in. inner diameter core barrel. Direct-push activities, performed by Great West,
began using a Becker Hammer AP1000 drill rig (Becker Hammer) (Figure 2-2) and threaded, 8 5/8-in.
OD (7 1/2-in. inner diameter) temporary casing. The Becker Hammer drill rig was used to advance the
direct-push portion of the borehole through zones which may contain radiological contamination greater
than 10,000 pCi/g. During Phase Il of sonic drilling, Holt advanced additional threaded 7-in. and 6-in.
OD temporary casing through the direct push casing to collect 3 1/2-in. inner diameter continuous cores
to target Rev. 0 SAP depths. All drilling and decommissioning activities concluded October 12, 2017.

The Sonic drill rig used resonant energy, coupled with the weight of the drill pipe and downward
momentum of the drill head, to advance temporary casing into the formation. The resonant energy
transmitted along the length of the drill pipe substantially reduces the amount of friction between the
temporary casing and the borehole wall, PNNL-11321, Phase |1l ResonantSonic® Report. Concurrent
with the resonant energy, the drill head can be rotated to assist penetration and to place the cutting
surfaces of the drill bit adjacent to the formation. The soil cuttings entered the drill string through

an open-face drill bit and were contained in an inner core tube. Borehole integrity was maintained by
the threaded temporary casing that remained in the subsurface, while the coring string was removed and
sections of the drill pipe were added.

2-1
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Figure 2-1. TerraSonic 150CC Sonic Drill Rig

2-2
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Figure 2-2. Great West AP 1000 Becker Hammer drill rig

Becker Hammer direct-push drilling uses a hydraulic hammer and double-walled temporary casing

to advance the borehole. Typically, the drilling cuttings are retrieved using compressed air without

a means to contain potentially contaminated sediment. This conventional method to retrieve cuttings was
unsuitable for use in the zone of elevated radiological contamination. Instead, a custom-designed drill tip
and casing shoe was developed for this project (Figure 2-3). The solid drill tip on the inner casing

(7 1/2-in. inner diameter) seats within the 8 5/8-in. OD casing shoe to create a solid end which can
penetrate the vadose zone without producing soil cuttings. When the desired depth is reached, the
7-1/2-in. inner diameter drill tip is removed and the temporary casing is downsized to 7-in. with the sonic
drill rig.

Grab samples for laboratory analysis were collected during Phase | of drilling from ground surface with
the sonic drilling to the depth where the direct push was initiated, skipped for the direct push segment and
resumed in Phase Il drilling. Using plastic sleeves, sediment grab samples were collected during drilling
from the sonic core barrel at 2.5-ft composited intervals. During Phase Il of drilling, samples were
collected using LEXAN™!1liners and continuous core samples were collected (Figure 2-4) by driving a
decontaminated 3 1/2-in. OD liner through the sampling interval or until refusal. LEXAN™ liner sample
depths and associated HEIS numbers are included for each individual borehole in Section 2.2. Thermal
measurements were collected and recorded from the drill shoe and the LEXAN™ liners, because

LEXAN ™ is a trademark of Saudi Basic Industries Corporation, Houston, Texas.

2-3
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sediment retrieval methods may result in unintentional increases in core barrel temperature and affect
sample quality. Core barrel, LEXAN™ and direct soil temperatures were measured using an infrared
digital thermometer, upon retrieval of samples.

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 each borehole. Before temporary casing was down-sized and after TD was achieved, the
temporary casing strings were logged individually to produce a geophysical log of the entire length of the
borehole. SN3 prepared a Log Data Report for each borehole. The report numbers for the Log Data
Reports are presented in Table 2-1.

Figure 2-3. Adaptation of Becker Hammer Casing for Direct Push Drilling
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Figure 2-4. LEXAN™ Core Samples

2-5
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Table 2-1. Geophysical Logging Information for Four Boreholes

Total

Depth

Drilled Man-made Contamination
Borehole ID (ft bgs) Report Number Logging System Present
C9497 274.3 HGLP-LDR-1005, Rev.0 SGLS, NMLS Cs-137, Pa-234m (U-238), U-235
C94982 N/A N/A N/A N/A
C9503 2255 SGLS, NMLS, Cs-137, Pa-234m (U-238), U-235

HGLP-LDR-1013, Rev.0 HRLS, PNLS
C9513 240.5 HGLP-LDR-1017, Rev.0 SGLS, NMLS Cs-137, Pa-234m (U-238), U-235
C9555 250.8 HGPL-LDR-1025, Rev. 0 | SGLS, NMLS, Cs-137
PNLS

a. This borehole met refusal and was replaced by C9555. No geophysical logging was performed.
ft bgs = feet below ground surface

HRLS = High Rate Logging System

ID = identification

N/A = not applicable, borehole was not logged

NMLS = Neutron Moisture Logging System

PNLS = Passive Neutron Logging System

Rev. = revision

SGLS = Spectral Gamma Logging System

2.1.2  Health and Safety Screening

A radiological control technician (RCT) performed continuous radiological surveys of any soil cuttings
generated during the sonic portion of drilling, LEXAN™ liners, temporary drive casing, core barrel

and drill rods, and driller’s control station using standard field screening instruments. Radiological
activity levels greater than background were recorded and are discussed in Section 2.2. Field-related
activities associated with the Becker Hammer portion of drilling were performed in accordance with the
requirements of RWP-GW-072, REV. 0. Field-related activities associated with the sonic portion of
drilling were performed under RWP-GW-074 REV. 0 and RWP-GW-076 REV. 0. Sampling related
activites were performed under RWP-GW-073 REV. 0 and RWP GW-076 REV. 2.

Air quality monitoring for volatile organic compounds (VOCs) and ammonia was performed during
drilling and sampling activities by an industrial hygienist professional (IH). The drillers’ breathing zone
near the wellhead, and the fresh soil generated during the sonic portion of drilling were surveyed for
VOCs using a photo-ionization detector. Field measurements of contaminant concentrations above
background levels are discussed in Section 2.2.

2-6
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2.1.3  Borehole Decommissioning

Well summary sheets included in Appendix A provide visual representations of each decommissioning
profile.

All of the boreholes were decommissioned by Holt Services, Inc. Annular seal materials include 3/8-in.
diameter granular bentonite crumbles or chips. High-strength concrete mix was used to seal the top two
feet (ft) of annular space. Borehole-specific decommissioning details are listed in Table 2-2,

and discussed in Section 2.2.

The surface completion consists of a cement marker at the location of the decommissioned borehole. The
cement marker contains a brass survey marker that is die-stamped with the borehole ID and date of
decommissioning.

2.2 Borehole-Specific Information

This section summarizes the borehole drilling and sampling, geophysical logging, and decommissioning
activities specific to each borehole. Geophysical logging information for each borehole is summarized in
Table 2-1. Decommissioning information for each borehole is summarized in Table 2-2.

Table 2-2. Decommissioning Information

Total Depth Drilled Surface Seal® Bentonite Backfill
Borehole ID (ft bgs) (ft bgs) (ft bgs)
C9497 274.3 0.0-23 2.3-2743
C9498 18.6 0.0-2.0 2.0-18.6
C9503 225.5 0.0-21 2.1-2255
C9513 240.5 0.0-2.0 2.0-240.5
C9555 270.0 0.0-1.9 1.9 - 260.6°

a. type I/l cement grout.

b. 260.6 to 270.0 feet below ground surface is natural fill.

ft bgs = feet below ground surface.
ID = identification.
N/A = not applicable.

2.2.1 Borehole C9497

Borehole C9497 is located at the 216-B-42 Trench. Phase I drilling activities from ground surface to
12.0 ft bgs were performed by Holt on May 17, 2017, using a Sonic drill rig. The 12-in. OD temporary
casing was advanced from ground surface to 10.1 ft bgs. Six grab samples were collected from ground
surface to 12.0 ft bgs.

Phase | drilling activities from 12.0 to 55.6 ft bgs were performed by Great West, from May 18, through
May 25, 2017, using a Becker Hammer drill rig. The borehole was advanced through the high

2-7
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contamination zone with direct push using 8 5/8-in. OD temporary casing. Radiological contamination
up to 2,000 dpm was detected on the drill shoe as it was removed from the borehole on May 25, 2017.

Phase 11 drilling operations from May 31, to June 22, 2017 were performed by Holt using a sonic drilling
rig. The 7-in. OD temporary casing was used to advance the borehole from 55.6 to 200.5 ft bgs and 6-in.
OD temporary casing was used to advance the borehole from 200.5 to a TD of 274.3 ft bgs. Forty-five
core samples were collected during drilling in LEXAN™ liners. On June 22, 2017, Holt added
approximately one gallon of water to the borehole at an estimated depth of 274 ft bgs. Radiological
contamination up to 20,000 dpm of direct beta/gamma was detected on the sediment from

53.4 to 55.2 ft bgs. The maximum temperature of the drill shoe was recorded as 140°Fahrenheit (°F) and
the maximum temperature of the LEXAN™ liners was recorded as 137°F at 70.0 ft bgs.

Following the placement of 12-in. and 8 5/8-in. OD temporary casing, the borehole was logged on
May 25, 2017, using SGLS and NMLS, from ground surface to 52.0 ft bgs. Following the placement
of the 7-in. OD temporary casing, the borehole was logged from 51.0 to 202.0 ft bgs on June 8, and
June 9, 2017, using SGLS and NMLS. The 6-in. OD temporary casing was logged from 201.0 to
272.0 ft bgs on June 22, 2017, using SGLS and NMLS.

Borehole decommissioning was performed from June 26, 2017 to August 16, 2017. The borehole was
filled from depth to surface with 272.0 ft of bentonite chips and 2.3 ft of high strength concrete. All
temporary casing was removed during decommissioning activities.

All sample information is presented in Table 2-3. All radiological contamination is summarized in
Table 2-4. All VOC and ammonia contamination measurements are summarized in Table 2-5.

Table 2-3. C9497 Sample Collection Summary

IR LEXAN
Sample Depth| Sample Temperature
Date (ft bgs) Method (°F) Recovery % HEIS number
5/17/2017 0.0-2.0 Grab N/A 100 B39LL7, B39LL8
5/17/2017 2.0-4.0 N/A 100 B39LMO, B39LM1
5/17/2017 4.0-6.0 N/A 100 B39LM3, B39LM4
5/17/2017 6.0-8.0 N/A 100 B39LM6, B39LM7
5/17/2017 8.0-10.0 N/A 100 B39LM9, B39LNO
5/17/2017 10.0-12.0 N/A 100 B39WM7, B39WM8
5/31/2017 55.0 -57.5 |[LEXAN™ 55.0 ft bgs = 59 100 B39LN2
liner core 56.3 ft bgs = 60
57.5 ft bgs = 65
5/31/2017 57.5-60.0 N/A 0 N/A
5/31/2017 60.0 — 65.0 60.0 ft bgs = 76 100 B39LN6
62.5 ft bgs = 77
65.0 ft bgs = 88
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Table 2-3. C9497 Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample
Method

IR LEXAN
Temperature

(°F)

Recovery %

HEIS number

5/31/2017

65.0-70.0

5/31/2017

70.0-75.0

6/1/2017

75.0 -80.0

6/1/2017

80.0 -85.0

6/1/2017

85.0 -90.0

6/1/2017

90.0 -95.0

6/1/2017

95.0 - 100.0

6/1/2017

100.0 - 105.0

6/3/2017

105.0 - 110.0

6/5/2017

110.0 - 115.0

6/5/2017

115.0 -120.0

6/5/2017

120.0-125.0

6/5/2017

125.0 - 130.0

65.0 ft bgs = 85
67.5 ft bgs = 89
70.0 ft bgs = 137

100

B39LN8

70.0 ft bgs = 82
72.5 ft bgs = 82
75.0 ft bgs = 90

100

B39LPO

75.0 ft bgs = 69
77.5ftbgs =77
80.0 ft bgs = 102

100

B39LP2

80.0 ft bgs = 75
82.5ftbgs =78
85.0 ft bgs = 102

100

B39LP4

85.0 fthgs =71
87.5ftbgs =71
90.0 ft bgs = 86

100

B39LP6

90.0ftbgs =71
92.5ftbgs =73
95.0 ft bgs = 83

100

B39LP8

95.0 ft bgs = 75
97.5ftbgs =79
100.0 ft bgs = 91

100

B39LRO

100.0 ft bgs = 75
102.5 ft bgs = 80
105.0 ft bgs = 87

100

B39LR2

105.0 ft bgs = 68
107.5 ft bgs = 67
110.0ftbgs =71

100

B39LR4

110.0ft bgs =73
112.5 ft bgs = 73
115.0 ft bgs = 80

100

B39LR6

115.0 ft bgs = 80
117.5 ft bgs = 80
120.0 ft bgs = 84

100

B39LR8

120.0 ft bgs = 78
122.5 ft bgs = 79
125.0 ft bgs = 82

85

B39LTO

125.0 ft bgs = 82
127.5 ft bgs = 83
130.0 ft bgs = 86

100

B39LT2
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Table 2-3. C9497 Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample
Method

IR LEXAN
Temperature
(°F)

Recovery %

HEIS number

6/6/2017

130.0 - 135.0

6/6/2017

135.0 - 140.0

6/6/2017

140.0 - 145.0

6/6/2017

145.0 — 150.0

6/6/2017

150.0 - 155.0

6/6/2017

155.0 - 160.0

6/7/2017

160.0 - 165.0

6/7/2017

165.0 - 170.0

6/7/2017

170.0-175.0

6/7/2017

175.0 - 180.0

6/7/2017

180.0 - 185.0

6/8/2017

185.0 - 190.0

6/8/2017

190.0 - 195.0

130.0 ft bgs = 70
132.5 ft bgs = 72
135.0 ft bgs = 92

100

B39LT4

135.0 ft bgs = 77
137.5 ft bgs = 78
140.0 ft bgs = 84

100

B39LT6

140.0 ft bgs = 80
142.5 ft bgs = 83
145.0 ft bgs = 94

100

B39LT8

145.0 ft bgs = 76
147.5 ft bgs = 77
150.0 ft bgs = 81

100

B39LVO

150.0 ft bgs = 79
152.5 ft bgs = 81
155.0 ft bgs = 87

100

B39LV2

155.0 ft bgs = 80
157.5 ft bgs = 81
160.0 ft bgs = 95

100

B39LV4

160.0 ft bgs = 68
162.5 ft bgs = 75
165.0 ft bgs = 87

100

B39LV6

165.0 ft bgs = 76
167.5 ft bgs = 77
170.0 ft bgs = 85

100

B39LV8

170.0 ft bgs = 84
172.5 ft bgs = 86
175.0 ft bgs = 99

100

B39LWO

175.0 ft bgs = 81
177.5 ft bgs = 82
180.0 ft bgs = 93

100

B39LW2

180.0 ft bgs = 84
182.5 ft bgs = 86
185.0 ft bgs = 91

100

B39LW4

185.0 ft bgs = 66
187.5 ft bgs = 72
190.0 ft bgs = 83

100

B39LW6

190.0ftbgs =74
192.5 ft bgs = 75
195.0 ft bgs = 88

100

B39LW8
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Table 2-3. C9497 Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample
Method

IR LEXAN
Temperature
(°F)

Recovery %

HEIS number

6/8/2017

195.0 - 200.0

6/8/2017

200.0 - 205.0

6/12/2017

205.0 - 210.0

6/19/2017

210.0 - 215.0

6/19/2017

215.0-220.0

6/19/2017

220.0-225.0

6/19/2017

225.0-230.0

6/20/2017

230.0-235.0

6/20/2017

235.0-240.0

6/20/2017

240.0-245.0

6/20/2017

245.0 - 250.0

6/21/2017

250.0 - 255.0

6/21/2017

255.0 -260.0

195.0 ft bgs = 73
197.5 ft bgs = 74
200.0 ft bgs = 93

100

B39LX0

200.0 ft bgs = 77
202.5 ft bgs = 78
205.0 ft bgs = 95

100

B39LX2

205.0 ft bgs = 97
207.5 ft bgs = 99
210.0 ft bgs = 101

100

B39LX4

210.0 ft bgs = 78
212.5 ft bgs = 100
215.0 ft bgs = 107

100

B39LX6

215.0 ft bgs = 90
217.5 ft bgs = 92
220.0 ft bgs = 90

100

B39LX8

220.0 ft bgs = 82
222.5 ft bgs = 80
225.0 ft bgs = 82

100

B39LYO

225.0 ftbgs = 81
227.5 ft bgs = 80
230.0 ft bgs = 80

100

B39LY2

230.0ftbgs = 75
232.5ftbgs = 78
235.0 ft bgs = 85

100

B39LY4

235.0 ft bgs = 92
237.5 ft bgs = 80
240.0 ft bgs = 82

100

B39LY8, B39LY9, B39M0OO, B39MO1,
B39M02

240.0 ft bgs = 96
2425 ft bgs = 91
245.0 ft bgs = 86

100

B39MO04, B39MO05, B39MO06, B39MO7
B39MO08

245.0 ft bgs = 117
247.5 ft bgs = 100
250.0 ft bgs = 98

100

B39M10, B39M11, B39M12, B39M13,
B39M14

250.0 ft bgs = 91
252.5 ft bgs = 92
255.0 ft bgs = 120

100

B39M16

255.0 ft bgs = 100
257.5 ft bgs = 80
260.0 ft bgs = 83

95

B39M18
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Table 2-3. C9497 Sample Collection Summary

IR LEXAN
Sample Depth| Sample Temperature
Date (ft bgs) Method (°F) Recovery % HEIS number
6/22/2017 | 260.0 — 265.0 260.0 ft bgs = 68 80 B39M20
262.5ft bgs = 71
265.0 ft bhgs = 72
6/22/2017 | 265.0 —270.0 265.0 ft bgs = 89 70 B39M22
267.5 ft bgs = 86
270.0 ft bgs = 82
6/22/2017 | 269.0 - 274.0 269.0 ft bgs = N/A 20 B39M24
271.5 ft bgs = N/A
274.0 ft bgs = 82
6/22/2017 | 272.3 -275.0 272.3 ft bgs = N/A 10 B39M26
273.7 ft bgs = N/A
275.0 ft bgs = 92
ftbgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
Table 2-4. Radiological Contamination at Borehole C9497
Depth
Date (ft bgs) Media Radiological Condition
5/25/2017 55.6 Drill shoe Removable, 2,000 dpm, beta/gamma
5/30/2017 53.4-55.2 Soil Direct, 20,000 dpm beta/gamma
5/31/2017 55.5 LEXAN™ liner Direct, 10,000 dpm beta/gamma
8/16/2017 8 5/8-in. casing Direct, 10,000 dpm beta/gamma
dpm = disintegrations per minute.
ft bgs = feet below ground surface.
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Table 2-5. VOC and Ammonia Contamination at Borehole C9497

Depth VOC Concentration
Date (ft bgs) Media (ppm)
5/31/2017 55.0 Split barrel sample 3.4
5/31/2017 57.5 Split barrel sample 3.7
ft bgs = feet below ground surface.
ppm = parts per million.
VOC = volatile organic compounds.

2.2.2 Borehole C9503

Borehole C9503 is located in the 216-T-7 Tile Field. Phase I drilling activities from ground surface to
34.9 ft bgs were performed by Holt on May 22, 2017, using a Sonic drill rig and 12-in. OD temporary
casing. Eight grab samples were collected from ground surface to 27.0 ft bgs.

Phase | drilling activites from 34.9 to 70.0 ft bgs were performed by Great West, from June 1, 2017
through June 7, 2017, using a Becker hammer drill rig. The borehole was advanced through the high
contamination zone using 8 5/8-in. OD temporary casing. Radiological contamination up to 2,000 dpm
direct, and 1,000 dpm removable was detected on the drill shoe as the shoe was removed from the
borehole on June 7, 2017.

Phase Il drilling operations from July 25, 2017, to August 10, 2017 were performed by Holt using a Sonic
drill rig. The 7-in. OD temporary casing was used to advance the borehole from 70.0 to 135.3 ft bgs and
6-in. OD temporary casing was used to advance the borehole from 135.3 to a TD of 225.4 ft bgs.
Thirty-four core samples were collected in LEXAN™ liners. Radiological contamination up to

20,000 dpm of direct beta/gamma contamination was detected on the soil from 53.4 to 55.2 ft bgs. The
maximum temperature of the drill shoe throughout drilling Phases | and Il was recorded as 184.5°F at
135.0 ft bgs, and the maximum temperature of the LEXAN™ liners was recorded as 141°F at

150.0 ft bgs.

Following the placement of the 10 1/2-in. and 8 5/8-in. OD temporary casing, the borehole was logged on
June 7, 2017, and June 8, 2017, using SGLS and NMLS, from ground surface to 70.0 ft bgs. The borehole
was logged on June 12, 2017, using Passive Neutron Logging System (PNLS) from ground surface

to 70.0 ft bgs and HRLS from 39.0 to 46.0 ft bgs. Following the placement of the 7-in. OD casing, the
borehole was logged on August 1, 2017, using SGLS and NMLS, from 68.0 to 134.0 ft bgs. The 6-in. OD
temporary casing was logged on August 10, 2017, using SGLS and NMLS from 133.0 to 224.0 ft bgs.

Borehole decommissioning was performed from August 14, 2017, to August 15, 2017. The borehole was
filled from depth to surface with 223.3 ft of bentonite chips, and 2.1 ft of high-strength concrete. All
temporary casing was removed during decommissioning.

All sample information is presented in Table 2-6. All radiological contamination is summarized in
Table 2-7. All VOC and ammonia contamination measurements are summarized in Table 2-8.
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Table 2-6. C9503 Sediment Sample Collection Summary

Sample IR LEXAN
Depth Temperature Recovery
Date (ft bgs) Sample Method (°F) % HEIS number
5/22/2017 0.0-2.0 |Grab N/A 100 B39VL7, B39VL8
5/22/2017 20-4.0 N/A 100 B39VM1, B39VMO
5/22/2017 4.0-6.0 N/A 100 B39VM4, B39VM3
5/22/2017 6.0-8.0 N/A 100 B39VM7, B39VM6
5/22/2017 8.0-10.0 N/A 100 B39VNO, B39VM9
5/22/2017 | 10.0-12.0 N/A 100 B39VN3, B39VN2
5/22/2017 | 12.0-15.0 N/A 100 B39VN6, B39VN5
5/22/2017 | 25.0-27.0 N/A 100 B39VN9, B39VN8
7/25/2017 | 70.0-72.5 | LEXAN™ liner 70.0 ft bgs = N/A 60 B39VP1, B39VPO
core 71.3 ftbgs =78
72.5 ft bgs = N/A
7/25/2017 | 72.5-75.0 72.5ftbgs =74 100 B39VP3
73.8 ftbgs =78
75.0 ft bgs = 96
7/25/2017 | 75.0-80.0 75.0 ftbgs = 77 100 B39VP5, B39VP6, B39VP7,
77.5ftbgs =84 B39VP8, B39VP9
80.0 ft bgs = 102
7/25/2017 | 80.0 —-85.0 80.0 ft bgs = 85 100 B39VR1, B39VR2, B39VR3,
82.5 ft bgs = 80 B39VR4, B39VR5
85.0 ft bgs = 95
7/25/2017 | 85.0 —90.0 85.0 ft bgs = 103 100 B39VR7, B39VR8, B39VR9,
87.5 ft bgs = 113 B39VTO, B39VT1
90.0 ft bgs = 131
7/25/2017 | 90.0 - 93.0 90.0 ft bgs = 105 100 B39VT3, B39VT4, B39VT5
91.5 ft bgs = 80
93.0 ft bgs =81
7/26/2017 | 93.0-95.0 93.0 ft bgs = 68 100 B39wW44, B39wW43
94.5 ft bgs = 75
95.0 ftbgs =72
7/26/2017 | 95.0 -98.0 95.0 ftbgs =78 100 B39W49, B39W50, B39wW51
96.5 ft bgs = 82
98.0 ft bgs = 95
7/26/2017 | 98.0 —100.0 98.0 ft bgs = 89 100 B39W55, B39W56

99.5 ft bgs = 89
100.0 ft bgs = 81
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Table 2-6. C9503 Sediment Sample Collection Summary

Date

Sample
Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery
%

HEIS number

7/26/2017

100.0 - 105.0

7/26/2017

105.0 - 110.0

7/26/2017

110.0 - 115.0

7/27/2017

115.0 -120.0

7/27/2017

120.0-125.0

7/27/2017

125.0 - 130.0

7/27/2017

130.0 - 135.0

8/2/2017

135.0 - 140.0

8/2/2017

140.0 - 145.0

8/2/2017

145.0 - 150.0

8/3/2017

150.0 - 155.0

8/3/2017

155.0 - 160.0

8/3/2017

160.0 - 165.0

100.0 ft bgs = 87
102.5 ft bgs = 92
105.0 ft bgs = 111

100

B39VV5, B39VV6, B39VV7,
B39VvV8, B39VV9

105.0 ft bgs = 87
107.5 ft bgs = 98
110.0 ft bgs = 119

100

B39vw1

110.0 ft bgs = 82
112.5 ft bgs = 95
115.0 ft bgs = 102

100

B39vVW3

115.0fthgs =72
117.5 ft bgs = 78
120.0 ft bgs = 84

100

B39VW5

120.0ftbgs =75
122.5 ft bgs = 82
125.0 ft bgs = 91

100

B39vw7

125.0 ft bgs = 80
127.5 ft bgs = 84
130.0 ft bgs = 84

100

B39vVW9

130.0 ft bgs = 87
132.5ftbgs =114
135.0 ft bgs = 134

100

B39vX1

135.0 ft bgs = 89
137.5 ft bgs = 105
140.0 ft bgs = 137

100

B39VX3

140.0 ft bgs = 106
142.5 ft bgs = 107
145.0 ft bgs = 140

100

B39VX5

145.0 ft bgs = 95
147.5 ft bgs = 136
150.0 ft bgs = 141

100

B39VvX7

150.0 ft bgs = 87
152.5 ft bgs = 85
155.0 ft bgs = 122

100

B39VX9, B39VYO0, B39VY1,
B39VY2, B39VY3

155.0 ft bgs = 102
157.5 ft bgs = 110
160.0 ft bgs = 87

81

B39VY5, B39VY6, B39VY7,
B39VY8, B39VY9

160.0 ft bgs = 105
162.5 ft bgs = 136
165.0 ft bgs = 126

100

B39W02, B39W03, B39W04,
B39WO05
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Table 2-6. C9503 Sediment Sample Collection Summary

Date

Sample
Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery
%

HEIS number

8/3/2017

165.0 - 170.0

8/7/2017

170.3-175.3

8/7/2017

175.4-180.4

8/8/2017

180.2 - 185.2

8/8/2017

185.2 -190.2

8/8/2017

190.5-195.5

8/8/2017

195.4 - 200.4

8/9/2017

200.2 - 205.2

8/9/2017

205.1-210.1

8/9/2017

2104 -2154

8/9/2017

215.3-220.3

8/10/2017

220.5-225.5

165.0 ft bgs = 97
167.5 ft bgs = 97
170.0 ft bgs = 133

100

B39wWO07

170.3 ft bgs = 86
172.8 ft bgs = 89
175.3 ft bgs = 119

100

B39W09

175.4 ft bgs = 98
177.9 ft bgs = 102
180.4 ft bgs = 122

100

B39w11

180.2 ft bgs = 82
182.7 ft bgs = 97
185.2 ft bgs = 140

100

B39W13

185.2 ftbgs = 73
187.7 ft bgs = 85
190.2 ftbgs = 114

100

B39W15

190.5 ft bgs = 77
193.0 ft bgs = 82
195.5 ft bgs = 99

100

B39wW17

195.4 ft bgs = 96
197.9 ft bgs = 99
200.4 ft bgs = 113

100

B39W19

200.2 ft bgs = 86
202.7 ft bgs = 97
205.2 ft bgs = 129

100

B39w21

205.1 ftbgs = 84
207.6 ft bgs = 87
210.1 ftbgs =112

100

B39W23

210.4 ft bgs = 82
212.9fthgs = 84
215.4 ft bgs = 105

100

B39wW25

215.3 ft bgs = 88
217.8fthgs =91
220.3 ft bgs = 108

100

B39w27

220.5fthgs =76
223.0 ft bgs =80
225.5ft bgs = 101

100

B39W29

ft bgs
HEIS

= feet below ground surface.

= Hanford Environmental Information System.
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Table 2-7. Radiological Contamination at Borehole C9503

Depth
Date (ft bgs) Media Radiological Condition
6/7/2017 711 Drill shoe Direct, 2,000 dpm, beta/gamma
Removable, 1,000 dpm beta/gamma
71252017 70.0-725 LEXAN™ liner Direct, 9,000 dpm, beta/gamma
71252017 70.0-71.0 Soil Direct, 10,000 dpm, beta/gamma
71252017 85.0-90.0 LEXAN™ liner Direct, 100,000 dpm, beta/gamma
7/25/2017 85.0-90.0 Split barrel Direct, 30,000 dpm, beta/gamma
71252017 85.0-90.0 Soil Direct, 50,000 dpm, beta/gamma
90.0-91.0 Soil Direct, 4,000 dpm, beta/gamma
7/26/2017
93.0-95.0 LEXAN™ liner Direct, 8,000 dpm, beta/gamma
8/15/2017 - 8 5/8-in. casing Direct, 40,000 dpm beta/gamma
dpm = disintegrations per minute.
ft bgs = feet below ground surface.
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Table 2-8. VOC and Ammonia Contamination at Borehole C9503

Depth VOC Concentration Ammonia Concentration
Date (ft bgs) Media (ppm) (ppm)
6/7/2017 71.1 Borehole 5.0 0.0
7127/2017 125.0 — 130.4 | Clean out cuttings 134 52.0
7127/2017 125.0 — 130.0 | Split barrel sample 20.8 99.0
7127/2017 130.0 — 135.0 | Clean out cuttings 429 99.0
8/2/2017 135.0 — 140.0 | Drill rod 3.5 0.0
8/2/2017 135.0 — 140.0 | Clean out cuttings 9.6 15.0
8/2/2017 140.0 — 145.0 | Drill rod 192.0 0.0
8/2/2017 140.0 — 145.0 | Clean out cuttings 0.0 2.0
8/2/2017 145.0 - 150.0 | Dirill rod 206.0 0.0
8/2/2017 145.0 — 150.0 | Split barrel 3.5 0.0
8/3/2017 155.0 — 160.0 | Split barrel sample 3.2 1.0
8/3/2017 160.0 — 165.0 | Split barrel sample 5.3 2.0
8/3/2017 160.0 — 165.0 | Breathing zone 1.9 0.0
8/3/2017 165.0 — 170.0 | Split barrel sample 12.2 1.1
8/3/2017 165.0 — 170.0 | Breathing zone 3.2 0.0
8/7/2017 165.0 — 170.3 | Core barrel 283.7 19.2
8/7/2017 175.4-180.4 | Drill rod 34.0 0.0
8/7/2017 175.4-180.4 | Split barrel sample 3.1 2.0
8/8/2017 190.5-195.5 | Drill rod 15.0 23.0
8/10/2017 210.0 - 220.5 | Core barrel 5.6 0.0
ft bgs = feet below ground surface.
ppm = parts per million.
VOC = volatile organic compounds.
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2.2.3 Borehole C9513

Borehole C9513 is located in the 216-S-13 Crib. Phase I drilling activites from ground surface to

15.0 ft bgs were performed by Holt on May 18, 2017, using a Sonic drill rig. The 12-in. OD temporary
casing was advanced from ground surface to 11.9 ft bgs. Seven grab samples were collected from ground
surface to 15.0 ft bgs.

Phase | drilling activites from 15.0 to 43.0 ft bgs were performed by Great West, from May 30, 2017,
through June 1, 2017, using a Becker hammer drill rig. The borehole was advanced through the high
contamination zone using 8 5/8-in. OD temporary casing. Radiological contamination of 3,000 dpm direct
beta/gamma was detected on the drill shoe as it was removed from the borehole on June 1, 2017.

Phase 11 of drilling operations from July 10, 2017 to August 31, 2017 were performed by Holt using a
Sonic drill rig. The 7-in. OD temporary casing was used to advance the borehole from 43.0 to 160.3 ft bgs
and 6-in. OD temporary casing was used to advance the borehole from 160.3 to a TD of 240.5 ft bgs.
Forty core samples were collected during drilling in LEXAN™ liners. Radiological contamination up to
3,000 dpm of direct beta/gamma was detected on the soil from 11.9 to 43.9 ft bgs. The maximum
temperature of the drill shoe was recorded as 187.4°F at 229.7 ft bgs, and the maximum temperature of
the LEXAN™ liners was recorded as 159.2°F at 55.0 ft bgs.

Following the placement of the 12-in. OD and 8 5/8-in. OD temporary casing, the borehole was logged
on June 1,2017 and June 5, 2017, using SGLS and NMLS, from ground surface to 42.0 ft bgs. Following
placement of the 7-in. OD temporary casing, the borehole was logged on August 24, 2017, using SGLS
and NMLS, from 41.0 to 159.0 ft bgs. Following placement of the 6-in. OD temporary casing, the
borehole was logged on August 31, 2017, and September 5, 2017, using SGLS and NMLS from

158.0 to 239.0 ft bgs.

Borehole decommissioning was performed from September 5, 2017, to September 6, 2017. The borehole
was filled from total depth to surface with 198.3 ft of bentonite chips, and 2.0 ft of high-strength concrete.
All 6-in., 7-in., 8 5/8-in., and 12-in. OD temporary casing was removed during decommissioning
activities.

All sample information is presented in Table 2-9. All radiological contamination is summarized in
Table 2-10. All VOC and ammonia contamination measurements are summarized in Table 2-11.
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Table 2-9. C9513 Sediment Sample Collection Summary

IR LEXAN
Sample Depth Temperature
Date (ft bgs) Sample Method (°F) Recovery % HEIS number
7/10/2017 0.0-2.0 Grab N/A 100 B39WN3, B39WN4, B39WN2
7/10/2017 20-4.0 N/A 100 B39WN8, B3O9WN9, B39WN7
7/10/2017 4.0-6.0 N/A 100 B39WP3, B39WP4, B39WP2
7/10/2017 6.0-8.0 N/A 100 B39WP8, B39WP9, B39WP7
7/10/2017 | 8.0-10.0 N/A 100 B39WR3, B39WR4, B39WR2
5/18/2017 | 10.0-12.0 N/A 100 B39WRS8, B39WR9, B39WR7
5/18/2017 | 12.0-15.0 N/A 100 B39WT3, B39WT4, B39WT2
7/10/2017 | 45.0-47.5 |LEXAN™ liner | 45.0 ft bgs =87 100 B39WV0, B39WV1, B39WV2
core 46.3 ft bgs = 89
47.5 ft bgs = 149
7/10/2017 | 47.5-50.0 47.5 ftbgs = 84 50 B39wWV4
48.8 ft bgs = N/A
50.0 ft bgs =92
7/10/2017 | 50.0 -55.0 50.0 ft bgs = 104 100 B39WV6
52.5 ft bgs = 109
55.0 ft bgs = 159
7/10/2017 | 55.0-60.0 55.0 ft bgs = 102 100 B39wWV8
57.5ftbgs =121
60.0 ft bgs = 151
7/10/2017 | 60.0 - 65.0 60.0 ft bgs = 96 100 B39WWO0
62.5 ft bgs = 103
65.0 ft bgs =94
7/11/2017 | 65.0-70.0 65.0 ft bgs = 79 100 B39WWwW2
67.5ftbgs =77
70.0 ft bgs =92
7/11/2017 | 70.0-75.0 70.0 ftbgs =76 100 B39Ww4
72.5ftbgs =78
75.0 ft bgs = 113
7/11/2017 | 75.0-80.0 75.0 ft bgs = 94 100 B39WX0, B39W X1, B39WX3
77.5 ft bgs = 96
80.0 ft bgs = 145
7/11/2017 | 80.0-85.0 80.0 ft bgs = 84 100 B39WX5
82.5 ft bgs = 89
85.0 ft bgs = 96
7/11/2017 | 85.0-90.0 85.0 ft bgs = 105 100 B39WX7

87.5 ft bgs = 108
90.0 ft bgs = 150

2-20




SGW-61095, REV. 0

Table 2-9. C9513 Sediment Sample Collection Summary

IR LEXAN
Sample Depth Temperature
Date (ft bgs) Sample Method (°F) Recovery % HEIS number
7/11/2017 | 90.0 - 95.0 90.0 ft bgs = 83 100 B39WX9
92.5 ft bgs = 87
95.0 ft bgs = 96
7/17/2017 | 95.0 - 100.0 95.0 ft bgs =74 100 B39WY1. B39WY2, B39WY3,
97.5 ft bgs =76 B39WY4
100.0 ftbgs = 75
7/17/2017 |100.0 — 105.0 100.0 ft bgs = 87 100 B39WY6
102.5 ft bgs = 94
105.0 ft bgs = 85
8/22/2017 |105.5-110.5 105.5 ft bgs = 78 100 B39WY8
108.0 ft bgs = 83
110.5ft bgs = 95
8/22/2017 |110.5-115.5 110.5 ft bgs = 89 100 B39X04, B39X03, B39X02,
113.0 ft bgs = 87 B39X01, B39X00
115.5 ft bgs = 100
8/22/2017 | 115.6 — 120.6 115.6 ft bgs = 92 100 B39X10, B39X09, B39X08,
118.1 ft bgs = 92 B39X07, B39X06
120.6 ft bgs = 105
8/22/2017 |120.2 - 125.2 120.2 ft bgs = 94 100 B39X16, B39X15, B39X14,
122.7 ft bgs = 98 B39X13, B39X12,
125.2 ft bgs = 111
8/23/2017 | 124.8 -129.8 124.8 ft bgs = 81 100 B39X20, B39X19, B39X18,
127.3 ft bgs = 81 B39X39
129.8 ft bgs = 100
8/23/2017 |130.5-135.5 130.5 ft bgs = 82 100 B39X41
133.0 ft bgs = 82
135.5 ft bgs = 90
8/23/2017 | 135.2 - 140.2 135.2 ft bgs = 99 100 B39X43
137.7 ft bgs = 86
140.2 ft bgs = 116
8/23/2017 |140.5-145.5 140.5 ft bgs = 89 100 B39X47, B39X46,B39X45
143.0 ft bgs = 90
1455 ft bgs = 108
8/23/2017 |145.1 - 150.1 145.1 ft bgs = 104 100 B39X50
147.6 ft bgs = 102
150.1 ft bgs = 121
8/23/2017 |150.7 — 155.7 150.7 ft bgs = 106 100 B39X56, B39X55, B39X54,

153.2 ft bgs = 129
155.7 ft bgs = 136

B39X53, B39X52
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Table 2-9. C9513 Sediment Sample Collection Summary

IR LEXAN
Sample Depth Temperature
Date (ft bgs) Sample Method (°F) Recovery % HEIS number
8/24/2017 |154.9 — 159.9 154.9 ft bgs = N/A 100 B39X64, B39X63, B39X62,
157.4 ft bgs = N/A B39X61, B39X60, B39X59,
159.9 ft bgs = N/A B39X58
8/28/2017 |160.7 — 165.7 160.7 ft bgs = 75 100 B39X70, B39X69, B39X68,
163.2 ft bgs = 76 B39X67, B39X66
165.7 ft bgs = 87
8/28/2017 |165.3 - 170.3 165.3 ft bgs = 84 100 B39X72
167.8 ft bgs = 88
170.3 ft bgs = 100
8/28/2017 |170.5-175.5 170.5 ft bgs = 86 100 B39X77, B39X76, B39X75,
173.0 ft bgs = 94 B39X74
175.5 ft bgs = 100
8/28/2017 |175.1-180.1 175.1 ft bgs = 92 100 B39X79
177.6 ft bgs = 92
180.1 ft bgs = 104
8/28/2017 |180.6 — 185.6 180.6 ft bgs = 86 100 B39X81
183.1 ft bgs = 92
185.6 ft bgs = 103
8/28/2017 |184.9 — 189.9 184.9 ft bgs = 143 100 B39X83
187.4 ft bgs = 115
190.9 ft bgs = 138
8/29/2017 [190.4 — 195.4 190.4 ft bgs = 75 98 B39X88, B39X87, B39X86,
192.9 ft bgs = 75 B39X85
195.4 ft bgs = 97
8/29/2017 |194.7 — 199.7 194.7 ft bgs = 94 100 B39X90
197.2 ft bgs = 111
199.7 ft bgs = 102
8/29/2017 |200.5 - 205.5 200.5 ft bgs = 101 100 B39X92
203.0 ft bgs = 107
205.5 ft bgs = 122
8/29/2017 |205.5 -210.5 205.5 ft bgs = 110 100 B39X94
208.0 ft bgs = 113
210.5 ft bgs = 145
8/30/2017 |210.5-215.5 210.5 ft bgs = 86 100 B39XB0, B39X99, B39X98,
213.0 ft bgs = 88 B39X97, B39X96
215.5 ft bgs = 102
8/30/2017 |214.9 —219.9 214.9 ft bgs = 111 100 B39XB8, B39XB7, B39XB6,

217.1 ft bgs = 89
219.9 ft bgs = 137

B39XB5, B39XB4, B39XB3,
B39XB2
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Table 2-9. C9513 Sediment Sample Collection Summary

IR LEXAN
Sample Depth Temperature
Date (ft bgs) Sample Method (°F) Recovery % HEIS number
8/30/2017 | 220.5-225.5 220.5 ft bgs = 86 100 B39XC4, B39XC3, B39XC2,
223.0ftbgs = 84 B39XC1, B39XCO
225.5 ft bgs = 89
8/30/2017 | 224.7 — 229.7 220.5 ft bgs =91 92 B39XC6
223.0 ft bgs = 97
225.5 ft bgs = 152
8/31/2017 | 230.4 — 235.4 230.4 ft bgs = N/A 100 B39XC8
232.9 ft bgs = N/A
235.4 ft bgs = N/A
8/31/2017 | 235.5-240.5 235.5 ft bgs =75 100 B39XDO
238.0 ft bgs = 78
240.5 ft bgs = 82
ftbgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
Table 2-10. Radiological Contamination at Borehole C9513
Depth
Date (ft bgs) Media Radiological Condition
6/1/2017 43.0 Drill shoe Direct, 3,000 dpm, beta/gamma
dpm = disintegrations per minute.
ft bgs = feet below ground surface.
Table 2-11. VOC and Ammonia Contamination at Borehole C9513
Depth VOC Concentration
Date (ft bgs) Media (ppm)
6/1/2017 43.9 Inner drill string 10.1
7/11/2017 90.0-95.0 Split-spoon shoe 139.7
7/11/2017 90.0-95.0 Cleanout cuttings 1,881
7/11/2017 90.0-95.0 Bag samples >2,000
7/13/2017 90.0-95.0 Cleanout cuttings 33.7
7/17/2017 95.0 -100.0 Split-spoon shoe 130
7/17/2017 95.0 -100.0 Cleanout cuttings 414
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Table 2-11. VOC and Ammonia Contamination at Borehole C9513

Depth VOC Concentration

Date (ft bgs) Media (ppm)
7/17/2017 100.0 -- 105.0 Split-spoon sample 33
7/17/2017 100.0 — 105.0 Cleanout cuttings 215
8/22/2017 105.5-110.5 Split-spoon shoe 212
8/22/2017 110.2-115.2 Breathing zone 8
8/22/2017 110.2-115.2 Split-spoon sample 14
8/22/2017 110.2-115.2 Split-spoon shoe 100
8/22/2017 110.2-115.2 Drill rod 56
8/22/2017 115.6 — 120.6 Split-spoon pin 49
8/22/2017 115.6 — 120.6 Split-spoon shoe 16
8/22/2017 115.6 — 120.6 Split-spoon sample 344
8/22/2017 120.2 -125.2 Split-spoon sample 700
8/22/2017 124.8 Core barrel 396
8/22/2017 124.8 Breathing zone 7.8
8/23/2017 124.8 -129.8 Split-spoon pin 14
8/23/2017 124.8 -129.8 Split-spoon shoe 318
8/23/2017 130.5 Drill rod 343
8/23/2017 130.5 Breathing zone 19
8/23/2017 130.5-135.5 Split-spoon sample 278
8/23/2017 135.2 -140.2 Split-spoon shoe 344
8/23/2017 140.2 Drill rod 353
8/23/2017 140.5 Breathing zone 141
8/23/2017 140.5 Drill rod 112
8/23/2017 140.5- 1455 Drill rod 586
8/23/2017 140.5-145.5 Split-spoon shoe 196
8/23/2017 145.1 - 150.1 Drill rod 288
8/23/2017 145.1 - 150.1 Breathing zone 10
8/23/2017 145.1 - 150.1 Split-spoon shoe 139
8/23/2017 150.7 Drill rod 600
8/23/2017 150.7 Breathing zone 256
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Table 2-11. VOC and Ammonia Contamination at Borehole C9513

Depth VOC Concentration
Date (ft bgs) Media (ppm)

8/23/2017 150.7 — 155.7 Drill rod 679
8/23/2017 155.7 Breathing zone 24
8/23/2017 150.7 — 155.7 Split-spoon shoe 358
8/23/2017 154.9 — 159.9 Drill rod 454
8/23/2017 154.9 — 159.9 Split-spoon shoe 141
8/23/2017 160.7 Drill rod 749
8/24/2017 154.9 — 159.9 Split-spoon pin 114.8
8/28/2017 160.7 — 165.7 Split-spoon sample 224
8/28/2017 165.3 Cleanout cuttings 7.4
8/28/2017 165.3-170.3 Split-spoon sample 27.3
8/28/2017 170.5 Split-spoon sample 25.9
8/28/2017 170.5 Breathing zone 7.6
8/28/2017 170.5-175.5 Split-spoon sample 50
8/28/2017 175.1 Borehole 7.7
8/28/2017 175.1 -180.1 Split-spoon sample 24.7
8/28/2017 180.6 Cleanout cuttings 86.4
8/28/2017 180.6 — 185.6 Split-spoon sample 24
8/28/2017 189.9 Cleanout cuttings 164
8/29/2017 190.4 Cleanout cuttings 101
8/29/2017 200.5 Core barrel 17.7
8/29/2017 200.5-205.5 Split-spoon sample 7.7
8/30/2017 2149 -219.9 Split-spoon sample 9.5
8/31/2017 235.5 Core barrel 9.4
8/31/2017 240.2 Clean out cuttings 16.1

ft bgs = feet below ground surface.

ppm = parts per million.

VOC = volatile organic compounds.
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2.2.4  Borehole C9555 (Replacement for C9498)

Borehole C9555 is located west of the 216-T-3 Injection/Reverse well. Phase I drilling activites from
ground surface to 30 ft bgs were performed by Great West from June 13, 2017, through June 15, 2017,
using a Becker Hammer drill rig. The borehole was advanced through the high contamination zone using
8 5/8-in. OD temporary casing.

Phase 11 of drilling operations from September 11, 2017, to October 11, 2017 were performed by Holt
using a Sonic drill rig. The 7-in. OD temporary casing was used to advance the borehole from

30.0 to 160.2 ft bg and 6-in. temporary casing was used to advance the borehole from

160.2 to 250.8 ft bgs. The borehole was advanced with a 4-in. core barrel from 250.8 to a TD of

270.0 ft bgs. Fifty core samples were collected during drilling in LEXAN™ liners from

30.1 to 254.7 ft bgs and one grab sample was collected from 260.0 to 262.0 ft bgs. Radiological
contamination up to 30,000 dpm of direct beta/gamma was detected on the LEXAN™ liner from

90.4 to 95.4 ft bgs . The maximum temperature of the drill shoe was recorded as 198.6°F at 169.6 ft bgs
and the maximum temperature of the LEXAN™ liners was recorded as 134°F at 240.7 ft bgs.

Following the placement of the 8 5/8-in. OD temporary casing, the borehole was logged on June 19,2017
using SGLS and NMLS, from ground surface to 29.5 ft bgs. Following placement of the 7-in. OD
temporary casing, the borehole was logged on September 21, 2017, and September 22, 2017, using SGLS,
NMLS, and PNLS from 28.0 to 157.0 ft. Following placement of the 6-in. OD temporary casing, the
borehole was logged on October 9, 2017, and October 10 2017, using SGLS, NMLS, from

156.0 to 250.3 ft bgs.

Borehole decommissioning was performed on October 11, 2017 and October 12, 2017. The borehole was
filled from depth to surface with 258.7 ft of bentonite chips, and 1.9 ft of cement grout. All 6-in., 7-in.,
and 8 5/8-in. OD temporary casing was removed during decommissioning activities.

All sample information is presented in Table 2-12. All radiological contamination is summarized in
Table 2-13. All VOC and ammonia contamination measurements are summarized in Table 2-14.

2-26



SGW-61095, REV. 0

Table 2-12. C9555 Core Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery %

HEIS number

9/11/2017

30.1-34.8

9/11/2017

34.8-39.8

9/11/2017

40.5-44.8

9/11/2017

448 -49.8

9/11/2017

50.3 -54.7

9/11/2017

54.7-59.7

9/11/2017

60.4 - 65.4

9/12/2017

65.4-70.4

9/12/2017

70.4-75.4

9/12/2017

74.7-79.7

9/12/2017

80.4-85.4

9/12/2017

84.8 -89.8

9/12/2017

90.4-954

LEXAN™ liner
core

30.1 ft bgs = 104
32.4 ft bgs = 105
34.8 ft bgs = 100

100

B3BKW3

34.8 ft bgs = 98
37.3 ft bgs =89
39.8 ft bgs = 113

100

B3BKW5

40.5 ft bgs = 81
42.7 ft bgs = 85
44.8 ft bgs = 89

100

B3BKW7

44.8 ft bgs = 95
47.3 ft bgs = 100
49.8 ft bgs = 98

100

B3BKW9

50.3 ft bgs =91
52.5 ft bgs = 94
54.7 ft bgs = 100

100

B3BKY1

54.7 ft bgs = 108
57.2 ft bgs = 98
59.7 ft bgs = 96

100

B3BKY3

60.4 ft bgs = 93
62.9 ft bgs = 95
65.4 ft bgs = 101

100

B3BKY5

65.4 ft bgs =73
67.9 ftbgs =74
70.4 ft bgs =78

100

B3BKY7

70.4 ftbgs =71
72.9 ftbgs =72
75.4 ft bgs = 83

100

B3BKY9

74.7 ft bgs =81
77.2 ft bgs =89
79.7 ftbgs = 121

100

B3BLO1

80.4 ft bgs = 84
82.9 ft bgs = 87
85.4 ft bgs = 94

100

B3BLO3

84.8 ft bgs = 85
87.3 ft bgs = 88
89.8 ft bgs = 95

100

B3BLO5

90.4 ft bgs = 89
92.9 ft bgs = 87
95.4 ft bgs = 87

100

B3BKY7, B3BLO6

2-27




SGW-61095, REV. 0

Table 2-12. C9555 Core Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery %

HEIS number

9/12/2017

94.8 -97.8

9/13/2017

98.0 - 100.0

9/13/2017

100.3-103.3

9/13/2017

102.9 - 104.9

9/13/2017

105.0 - 108.0

9/13/2017

108.1 -110.1

9/19/2017

110.4-1134

9/19/2017

112.9-114.9

9/19/2017

115.4-120.4

9/19/2017

120.4-122.4

9/19/2017

122.4-125.4

9/19/2017

125.5-130.5

9/19/2017

129.8 -134.8

94.8 ft bgs = 86
97.3 ft bgs = 85
99.8 ft bgs = 86

100

B3BL13, B3BL12, B3BL11,
B3BL10, B3BL09, B3BL08

98.0 ft bgs = 65
99.0 ft bgs = 66
100.0 ft bgs = 65

100

B3BL15, B3BL16, B3BL17

100.3 fthgs =70
101.8 fthgs =70
103.3 ft bgs = 70

100

B3BL21, B3BL22, B3BL23,
B3BL20

102.9 ft bgs = 73
103.9 ft bgs = 75
104.9 ft bgs = 74

100

B3DB60, B3DB61, B3DB62

105.0 ft bgs = 73
106.5ftbgs = 74
108.0 ft bgs = 75

100

B3DB66, B3DB67, B3DB68,
B3DB65

108.1 ft bgs = 75
109.1 ft bgs = 75
110.1 ft bgs = 75

100

B3DB72, B3DB73

110.4 ft bgs = 75
111.9ftbgs =75
113.4 ft bgs = 75

100

B3BL27

112.9 ft bgs = 62
113.9 ft bgs = 79
114.9 ft bgs = 68

100

B3BL29

115.4 ft bgs = 63
117.9 ft bgs = 64
120.4 ft bgs = 72

100

B3BL31, B3BL30

120.4 ft bgs = 74
121.4 ftbgs =70
122.4 ft bgs = 73

100

B39L39

122.4 ft bgs = 73
123.9 ftbgs =75
125.4 ft bgs = 80

100

B39L41

125.5 ft bgs = 72
128.0 ft bgs = 75
130.5 ft bgs = 80

100

B39L43

129.8 ft bgs = 76
132.3 ftbgs =79
134.8 ft bgs = 83

100

B39L45
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Table 2-12. C9555 Core Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery %

HEIS number

9/20/2017

135.4-140.4

9/20/2017

140.5-145.5

9/20/2017

145.5-150.5

9/20/2017

150.5-155.5

9/21/2017

155.3-160.3

9/25/2017

160.3 - 165.3

9/25/2017

165.3 - 169.6

9/25/2017

170.3-175.3

9/26/2017

175.4-180.4

9/26/2017

180.3 -185.3

9/26/2017

185.4 -190.4

9/26/2017

190.4 -193.4

9/27/2017

195.3-199.3

135.4 ftbgs =73
137.9 ft bgs = 86
140.4 ft bgs = 113

100

B3BL47

140.5ftbgs =71
143.0 ftbgs =73
1455 ft bgs = 89

100

B3BL49

145.5 ft bgs = N/A
148.0 ft bgs = N/A
150.5 ft bgs = N/A

100

B3BL51

150.5 ft bgs = 64
153.0 ft bgs = 64
155.5 ft bgs = 79

100

B3BL53

155.3 ft bgs = 60
157.8 ft bgs = 64
160.3 ft bgs = 70

100

B3BLB9

160.3 ft bgs = 75
162.8 ft bgs = 115
165.3 ft bgs = 124

75

B3BLC1

165.3 ft bgs = 94
167.5 ft bgs = 108
169.6 ft bgs = 188

100

B3BLC3

170.3 ft bgs = 94
172.8 ft bgs = 106
175.3 ft bgs = 132

90

B3BL97

175.4 ft bgs = 75
177.9 ft bgs = 88
180.4 ft bgs = 119

100

B3BL99

180.3 ft bgs = 86
182.8 ft bgs = 108
185.3 ft bgs = 124

100

B3BL59,
B3BL56,

B3BL58, B3BL57,

B3BL55

185.4 ft bgs = 84
187.9 ft bgs = 95
190.4 ft bgs = 122

100

B3BL64,

B3BL61

B3BL63, B3BL62,

190.4 ft bgs = 95
192.1 ft bgs = 107
193.4 ft bgs = 123

100

B3BL69,

B3BL68, B3BL67

195.3 ft bgs = 87
197.3 ft bgs = 93
199.3 ft bgs = 103

100

B3BL73
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Table 2-12. C9555 Core Sample Collection Summary

Date

Sample Depth
(ft bgs)

Sample Method

IR LEXAN
Temperature

(°F)

Recovery %

HEIS number

9/27/2017

200.3-204.8

9/27/2017

205.4-210.4

9/28/2017

2104 -2154

9/28/2017

2154 -220.4

9/28/2017

220.5-2255

10/2/2017

225.3-230.3

10/2/2017

230.2-235.2

10/2/2017

235.7 - 240.7

10/3/2017

240.4 -245.4

10/4/2017

245.3 - 250.3

10/5/2017

250.2 - 254.7

200.3 ft bgs = 100
202.6 ft bgs = 94
204.8 ft bgs = 101

100

B3BL75

205.4 ft bgs = 87
207.9 ft bgs = 88
210.4 ft bgs = 105

98

B3BL77

210.4 ft bgs = 80
212.9fthgs =94
215.4 ft bgs = 117

100

B3BL79

215.4 ft bgs = 95
217.9 ft bgs = 92
220.4 ft bgs = 103

100

B3BL81

220.5 ft bgs = 87
223.0 ft bgs = 93
225.5 ft bgs = 114

100

B3BL83

225.3 ft bgs = 82
227.8 ft bgs = 99
230.3 ft bgs = 122

100

B3BL85

230.2 ft bgs = 82
232.7 fthgs =94
235.2 ft bgs = 116

100

B3BL87

235.7 ft bgs = 84
238.2 ft bgs = 109
240.7 ft bgs = 134

100

B3BL89

240.4 ft bgs = 82
242.9 ft bgs = 85
245.4 ft bgs = 119

100

B3BL91

245.3 ft bgs = 80
247.8 ft bgs = 86
250.3 ft bgs = 98

100

B3BL93

250.2 ft bgs = 65
252.7 ft bgs = 104
255.2 ft bgs = 123

100

B3BL95

10/11/2017

260.0 - 262.0

Grab

N/A

100

B3FC13, B3FC14, B3FC15,
B3FC16, B3FC17, B3FC18,
B3FC19

ft bgs
HEIS

= feet below ground surface

= Hanford Environmental Information System.
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Table 2-13. Radiological Contamination at Borehole C5555

Depth
Date (ft bgs) Media Radiological Condition
9/12/2017 90.4-95.4 Soil Direct, 10,000 dpm, beta/gamma
9/12/2017 90.4-95.4 LEXAN™ [iner Direct, 30,000 dpm, beta/gamma
9/12/2017 94.8 —97.8 Soil Direct, 5,000 dpm, beta/gamma
9/12/2017 94.8 —97.8 LEXAN™ [iner Direct, 10,000 dpm, beta/gamma
9/12/2017 95.0 - 100.0 Soil Direct, 40,000 dpm, beta/gamma
9/13/2017 98.0 —100.0 Soil Direct, 10,000 dpm, beta/gamma
9/13/2017 100.3 -103.3 Split barrel Direct, 18,000 dpm, beta/gamma
9/13/2017 100.3-103.3 LEXAN™ [iner Direct, 24,000 dpm, beta/gamma
9/13/2017 102.9-104.9 LEXAN™ [iner Direct, 3,000 dpm, beta/gamma
9/13/2107 105.0 — 108.0 Split barrel Direct, 11,000 dpm, beta/gamma
Removable, 5,000 dpm, beta/gamma
9/13/2017 105.0 — 108.0 LEXAN™ liner Direct, 20,000 dpm, beta/gamma
9/13/2017 108.1 - 110.1 Split barrel Direct, 8,000 dpm, beta/gamma
9/13/2017 108.1 - 110.1 LEXAN™ liner Direct, 3,000 dpm, beta/gamma
9/18/2017 105.0 - 110.0 Soil Direct, 30,000 dpm, beta/gamma
9/19/2017 110.0-115.0 Soil Direct, 4,000 dpm, beta/gamma
9/19/2017 115.4-120.4 LEXAN™ liner Direct, 8,000 dpm, beta/gamma
dpm = disintegrations per minute.
ft bgs = feet below ground surface.
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Table 2-14. VOC and Ammonia Contamination at Borehole C9555

Depth VOC Concentration
Date (ft bgs) Media (ppm)

9/12/2017 70.4-75.4 Split barrel sample 0.3
9/12/2017 80.4-85.4 Split barrel sample 2.2
9/13/2017 98.0 - 100.0 Split barrel sample 1.0
9/13/2017 108.1 - 110.1 Split-barrel shoe 0.5
9/25/2017 160.3 — 165.3 Split-barrel shoe 0.5
9/26/2017 175.4 Split barrel sample 0.3
9/26/2017 185.4 Split barrel sample 0.5
9/26/2017 190.4 Split barrel sample 25
9/28/2017 210.4-215.4 Split barrel sample 2.2
10/5/2017 250.2 Split barrel sample 1.0
10/11/2017 255.0 - 262.0 Soil 5.0

ft bgs = feet below ground surface.

ppm = parts per million.

VOC = volatile organic compounds.

2.2.5 Borehole C9498 (Replaced by C9555)

Borehole C9498 is located west of the 216-T-3 Injection/Reverse well. Phase | drilling activites from
ground surface to 10.5 ft bgs were performed by Holt between May 22, 2017, and May 25, 2017, using
a Sonic drill rig and 12-in. OD temporary casing. Five grab samples were collected from ground surface
to 10.5 ft bgs.

Phase I drilling activites from 10.5 to 18.6 ft bgs were performed by Great West, from June 8, 2017,
through June 13, 2017, using a Becker Hammer drill rig and 8 5/8-in. OD temporary casing. Refusal was
encountered at 18.6 ft bgs. On May 24, 2017, radiological contamination was detected in the soil from
11 to 15 ft bgs, but the measure of activity could not be made due to windy conditions. The maximum
temperature of the drill shoe was recorded as 77°F at 6.0 ft bgs.

Borehole decommissioning was performed on September 6, 2017. The borehole was filled from depth
to surface with 7.5 ft of bentonite chips, and 2.0 ft of cement grout on. All temporary casing was removed
during decommissioning. C9498 was not geophysically logged.

The IH detected no VOC contamination related to drilling activites. No contamination was detected in the
breathing zone.

All sample information is presented in Table 2-15.
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Table 2-15. C9498 Sample Collection Summary

IR LEXAN
Sample Depth Temperature
Date (ft bgs) Sample Method (°F) Recovery % HEIS number

5/24/2017 0.0-2.0 Grab N/A 100 B39Vv03, B39V02
5/24/2017 2.0-4.0 N/A 100 B39Vv06, B39V05
5/24/2017 40-6.0 N/A 100 B39Vv09, B39V08
5/24/2017 6.0-8.0 N/A 100 B39Vv12, B39V1il
5/24/2017 8.0-10.0 N/A 100 B39Vv15, B39V14

ftbgs = feet below ground surface.

HEIS = Hanford Environmental Information System.
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3 Geologic Observations

This section summarizes the general geology in the area of the 200-DV-1 OU boreholes and presents the
stratigraphy encountered during the drilling of each borehole. Due to the drilling method, limited visual
observations of sediments were available during the Becker Hammer direct-push portion of drilling.
Limited visual observations were made through the LEXAN™ liners. Exact geologic unit contacts, grain
size distribution, lithology, and mineralogy were difficult to describe and estimate in the field. In addition,
all reported observations are estimated. Stratigraphic unit contacts included in this document are based on
soil cuttings examination in the field, when possible, and drilling observations (e.g. drill rate). Final
stratigraphic unit contact depths will be determined during the remedial investigation and will incorporate
the field observations, borehole geophysical logging information, and regional stratigraphic
interpretations. The basis for the field stratigraphic unit contacts is included in the individual borehole
summaries below.

3.1 Geology of the B Complex

The major stratigraphic units encountered during drilling in the B Complex included the
gravel-dominated Hanford formation unit 1 (H1), sand dominated Hanford formation unit 2 (H2), and
the coarse-grained, gravel-dominated Cold Creek unit (CCUg). The H2 overlies the CCUg and is

a sand-dominated flood sequence that is composed mostly of horizontal to tabular cross-bedded

sand to gravelly sand. The H1 unit is a gravel-dominated flood sequence composed of mostly
poorly-sorted, basaltic, sandy gravel to silty sandy gravel.

The following discussion focuses on the geologic conditions encountered at C9497. The borehole log
is included in Appendix B.

3.1.1 Borehole Geology for C9497

Sediments extracted from C9497 include the H1 and H2. From ground surface to 6 ft bgs sediments
comprise reworked Hanford and surficial deposits. From 6.0 to 10.0 ft bgs, sandy gravel of the H1 unit

is present and consists of approximately 70% gravel, 25% sand, and 5% silt. The sandy gravel transitions
to silty sandy gravel at 10.0 ft bgs, which extends to 12.0 ft bgs. From 12.0 until 55 ft bgs, a direct push
drilling method was used with no sediment recovery. Below 55.0 ft bgs, LEXAN™ liners were obtained
from the borehole. Silty sandy gravel occurs from 55.0 to 57.5 ft bgs. This silty sandy gravel is comprised
of approximately 35% gravel, 45% sand, and 20% silt. The gravel fraction with clasts between medium
pebble and very fine pebble. Sediments were not recovered over the interval from 57.5 to 60 ft bgs.
Gravelly silty sand is present from 60 to 65 ft bgs.

Sediments from 65.0 to 95.0 ft bgs alternate between gravelly silty sand and silty sand of the H2 unit.
Gravelly silty sand is present from 65 to 70.0 ft bgs and from 75.0 to 80.0 ft bgs; silty sand is present
from 70.0 to 75.0 ft bgs and from 80.0 to 95.0 ft bgs. At 65.0 ft bgs, the gravelly silty sand consists of
approximately 25% gravel, which consists of medium pebbles to very fine pebbles; approximately 45%,
coarse-to-very coarse, grained sand; and 30% silt. The silty sand at 70.0 ft bgs is 5% gravel, 65% sand,
and 30% silt. The moderately sorted sand fraction ranges in size from very fine to coarse, and the gravel
fraction includes grain sizes from very fine pebble-to-fine pebble. Slightly silty gravelly sand is
encountered at 95.0 to 105.0 ft bgs. The slightly silty gravelly sand interval consists of 10% gravel,

75% sand, and 15% silt. The gravel fraction ranges from very fine to medium pebbles, and the moderately
sorted, micaceous sand fraction consists of coarse to fine grains. At 105.0 ft bgs, sediments transition

to a slightly silty sand, which extends to 170 ft bgs. The slightly silty sand is comprised of trace to 5%
gravel, 55 to 75% sand, and 25 to 40% silt. The sand fraction ranges from poorly to well-sorted sorted,
with grains ranging in size from very coarse to very fine. The gravel fraction, where present, is composed
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of very-fine to fine pebbles. From 170 to 210 ft bgs, sediments alternate between silty sand and sandy silt.
Occasional carbonate-cemented sandy clasts are present at 175.0 ft bgs, and micas are present from 175.0
to 195.0 ft bgs.

Gravel content increases at 210.0 ft bgs resulting in silty gravel which is comprised of approximately
30% gravel, 30% sand, and 40% silt. The sand fraction includes very fine to medium grain sizes. The
gravel fraction comprises very fine to medium pebbles. Gravelly silty sand is present from 215.0 to
230.0 ft bgs and is comprised of 15 to 20% gravel, 50 to 55% sand, and 30% silt. The sand fraction
contains very fine to coarse grains. The gravel fraction includes, very fine to coarse pebbles, which are
sub-angular to sub-round. Micas are intermittently present from 215.0 to 230.0 ft bgs, and carbonate
concretions are present at approximately 220.0 ft bgs. Silty sandy gravel is encountered from 230.0 to
274.3 ft bgs. At 230.0 to 235.0 ft bgs the sediment is composed of an estimated 40% gravel, 40% sand,
and 20% silt. From 235.0 to 274.3 ft bgs (TD) the silty sandy gravel is consists of 55% gravel, 30% sand,
and 15% silt. Within the silty sandy gravel interval, sand grain sizes range from very fine to coarse. The
gravel fraction includes grain sizes from very fine pebbles to very coarse pebbles, with an average gravel
size of coarse to very coarse pebbles.

The CCUg contact could not be definitively identified in the field.

3.2  Geology of the T Complex

The major stratigraphic units encountered during drilling in the T Complex include sand and gravel of the
Hanford formation and/or surficial deposits, silt and sand of the CCUz and CCUc, sand and gravel of the
Ringold Formation member of Taylor Flat (Rtf), and sand and gravel of the Ringold Formation member
of Wooded Island — Unit E (Rwie).

The Ringold Formation was deposited on the Columbia River Basalt Group and is up to 600 ft thick in the
Cold Creek syncline. The Ringold Formation consists mainly of fluvial gravels and sands. The Rwie is
described as a pebble-to-cobble gravel with a fine- to coarse-grained sand matrix. The Rwie is overlain
by sediments of the Rtf. The Rtf is a mixture of fluvial-sand and overbank facies associations consisting
of bedded, unconsolidated to consolidated and poorly to well-sorted sandy silt, sand, and silty sand. The
CCuU lies unconformably on the tilted and truncated Ringold Formation surface. The CCUc consists of
calcium carbonate-cemented silt, silty sand and sandy silt with some gravel in places. The CCUz overlies
the CCUc and consists of slightly to well-consolidated, moderately to well-sorted silt and sandy silt. The
CCUz may contain calcium carbonate but lacks the cementation found in the underlying calcic paleosols.
The Hanford formation overlays the CCU and is a sand and gravel dominated flood sequence composed
of medium sands and poorly-sorted, basaltic, sandy gravels and silty sandy gravels.

The following discussion focuses on the geologic conditions encountered at each individual borehole.
The borehole logs are presented in Appendix B.

3.2.1 Borehole Geology for C9503

Sediments extracted from C9503 include the Hanford formation, CCUz, CCUc, Rtf, and Rwie. From
ground surface to 4.0 ft bgs, sediments consist of reworked Hanford formation and surficial deposits.

At 4.0 ft bgs, Hanford sandy gravel is present and consists of approximately 45% gravel, 50% sand, and
5% silt. The sandy gravel extends to 25.0 ft bgs and ranges from 45 to 60% gravel, 35 to50 % sand, and
3 to 8 % silt. The gravel fraction ranges from very fine pebbles to cobbles that are subangular. From

34.6 to 72.5 ft bgs a direct push drilling method was used with no sediment recovery. Below 72.5ft bgs,
LEXAN™ liners were obtained from the borehole. Sandy gravel of the Hanford formation is present to
75.0 ft bgs. The sandy gravel is composed of 30% medium pebbles, 60% medium grained sand, and 10%
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silt. The Hanford formation transitions to silty sand at 75.0 ft bgs. The CCUz is interpreted to be at this
depth and consists of 85% sand, 15% silt, and a trace of gravel. The sand fraction ranges in size from very
fine to very coarse. The silt content increases to 35% at 85.0 ft bgs and decreases to 10% at 95.0 ft bgs.

Sand is encountered from 95 to 100.0 ft bgs and is interpreted to be the CCUz to CCUc contact, where the
silt content decreases to from 15% to 10% and sand content increases from 85 to 90%. The medium
grained sand extends to 100.0 ft bgs. From 100.0 ft to 125.0 ft bgs silty sand is present and is comprised
of 80%, medium grained, sand, and 20% silt. Silt content increases to 30% at 110.0 ft bgs. The CCUc

to Rtf transistion is interpreted to be at 110.0 ft bgs where silty sand is present with clay. The silty sand

is comprised of 70% sand and 30% sand. The sand is fine to very fine, well sorted and moist. At 125.0

to 130.0 ft bgs, sediments transition to the gravelly sand of the Rwie. The gravelly sand is comprised

of an estimated 80%, fine to coarse grained, sand, 10% gravel, and 10% silt.

At 130.0 ft bgs, sediments transition to silty sandy gravel. The silty sandy gravel extends to 210.0 ft bgs
with a lens of slightly silty gravelly sand from 190.0 to 195.0 ft bgs. The silty sandy gravel is comprised
of 40 to 65% gravel, 20 to 48% sand, and 12 to 20% silt. The gravel fraction consists of very fine pebbles
to small cobbles, that are sub-round to round. The sand fraction consists of fine to very coarse grained
sand. Sandy gravel is present from 210.0 to 220.0 ft bgs. The sandy gravel is comprised of approximately
60% sand, and 40% gravel. The gravel fraction consists of very fine to very coarse pebbles that are
sub-angular to round. Gravel content decreases with depth and gravelly sand is encountered at

220.0 ft bgs. The gravelly sand is comprised of 80% sand, and 20% gravel. Drilling in the gravelly sand
of the Rwie continued until TD at 225.4 ft bgs.

The Hanford formation has a thickness of 75.0 ft, the CCUz has a thickness of 20.0 ft, the CCUc has
a thickness of 30.0 ft, and the Rtf has a thickness of 5.0 ft.

3.2.2  Borehole Geology for C9555 (Replacement for C9498)

Sediments extracted from C9555 include the Hanford formation, CCUz, CCUc, Rtf, and Rwie. The upper
108.0 ft of the borehole consists of the sands and gravels of the Hanford formation. Very fine to medium
grained sand is encountered from ground surface to 2.0 ft bgs and contains approximately 10% silt and
trace, very fine to fine, pebbles. At 2.0 ft bgs, gravel content increases to 10% and sand content decreases
to 80% to form a gravelly sand. Gravel ranges in size from very fine to coarse pebbles and sand ranges

in size from very fine to coarse. At 4.0 ft bgs the sand content ranges from 68% to 77%, the gravel ranges
from 12 to 20%, and the silt ranges from 11 to 12% to form slightly silty sandy gravel which extends

to 10.0 ft bgs. The sand ranges in grain size from very fine to medium, the gravel ranges in size from very
fine pebbles to small cobbles. From 10.0 to 30.1 ft bgs a direct push drilling method was used with no
sediment recovery. Below 30.1ft bgs, LEXAN™ liners were obtained from the borehole until 258.0 ft bgs
where two grab samples were collected to 262.0 ft bgs. At 30.1 to 34.8 ft bgs, slightly silty sand is
present. The slightly silty sand is comprised of approximately 80% sand, 15% silt, and 5% gravel. Sand
content ranges in grain size from very fine to very coarse, and the gravel ranges from very fine to fine
pebbles. At 34.8 ft bgs, the gravel content increases to an estimated 40%, the silt content increases to
30%, and the sand content decreases to 30% to form silty sandy gravel. The gravel ranges in size from
fine pebbles to small cobbles that are sub-angular to sub-round, and the sand grains range in size from
very fine to medium.The sand content increases to approximately 90%, at 39.8 ft bgs, with 10% silt to
form a very fine to very coarse grained sand that extends to 60.4 ft bgs. Slightly silty sand is encountered
from 60.4 to 65.4 ft bgs, and is comprised of an estimated 80% sand, and 20% silt. The sand fraction
ranges in grain size from very fine to very coarse. Silt content decreases to 5% at 65.4 ft bgs and, very
fine to very coarse grained, sand is present with 5% very fine pebbles. Gravelly sand is encountered

at 75.4 ft bgs. The sand content ranges from 70 to 85%, the gravel content ranges from 10 to 25%, and the
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silt comprises approximately 5% of the gravelly sand. At 105.0 ft bgs, very fine to very coarse grained
sand is present and is comprised of, 5% very fine to fine pebbles, and 5% silt.

The Hanford formation to CCUz transition is interpreted to be at 108.0 ft bgs where sandy silt is present.
The sandy silt consists of 75% silt, and 25% very fine to fine grained sand. Silty sand occurs from

115.4 to 120.4 ft bgs. Sand content increases from 25 to 75%, and silt decreases from 75 to 25%. The silt
content continues to decrease with depth and slightly silty sand is encountered from 120.4 to 122.4 ft bgs,
and sand from 122.4 to 140.5 ft bgs. The slightly silty sand is comprised of approximately 85% sand, and
15% silt. The sand that is encountered at 122.4 ft bgs is very fine to coarse grained and contains an
estimated 5% silt.

The CCUz to CCUc transistion is interpreted to be at 135.0 ft bgs where caliche nodules are present in the
sand. Slightly silty gravelly sand occurs from 140.5 to 145.5 ft bgs. Sand content decreases to 75%,
gravel content increases to 14%, and silt content increases to 11%. The sand fraction ranges in grain size
from very fine to very coarse, and the gravel ranges in size from very fine to coarse pebbles. Gravel
content increases to approximately 60%, sand content decreases to 20%, and silt increases to 20% at
145.5 ft bgs where silty sandy gravel is encountered. The gravel fraction is comprised of fine pebbles

to small cobbles that are sub-angular to sub-round. The sand fraction grains range in size from very fine
to very coarse. Caliche nodules that are approximately 1-mm in diameter are present in the silty sandy
gravel.

The CCUc to Rtf transistion is interpreted to be at 150.5 ft bgs where silty sand is encountered. The silty
sand is comprised of approximately 75%, very fine to medium grained, sand, and 25% silt. At 155.5

to 160.3 ft bgs slightly silty sand occurs and consists of an estimated 80% sand, 15% silt, and 5% gravel.
Sand ranges in grain size from medium to coarse, and the gravel ranges from very fine to fine pebbles,
that are sub-angular to sub-round.

The Rtf to Rwie transistion is interpreted to be at 160.3 ft bgs where the gravel increases to 80%, sand
decreases to 20%. The gravel consists of very fine pebbles to small cobbles that are sub-round. The sand
ranges in size from very fine to very coarse grained. At 235.7 to 240.7 ft bgs sandy gravel occurs. Gravel
content decreases to 75%, and the sand content increases to 25%. The gravel is comprised of very fine
pebbles to small cobbles, and the sand ranges in grain size from very fine to medium. Gravel is
encountered at 240.7 until 245.4 ft bgs. The gravel, which ranges in size from very fine to very coarse
pebbles, contains 15%, very fine to fine grained, sand. The sand increases to approximately 40 to 55%,
and the gravel decreases to 45 to 60% from 245.4 t0254.7 ft bgs where sandy gravel occurs. At

254.7 ft bgs, the sand decreases to trace amounts, the gravel increases to 60%, and silt increases to 40%
where silty gravel occurs (Figure 3-1). The gravel fraction consists of very fine to very coarse pebbles that
are sub-angular to round. The silty gravel extends to 260.0 ft bgs where the sand content increases to
40%, and the silt decreases to trace amounts and sandy gravel is present (Figure 3-2). The gravel
fractionconsists of very fine pebbles to small cobbles, the sand ranges in grain size from very fine to
coarse. The sandy gravel continues to 262.0 ft bgs. No sediment recovery occurred from 262.0 to TD

at 270.0 ft bgs.

The Hanford formation has a thickness of 108.0 ft, the CCUz has a thickness of 27.0 ft, the CCUc has
a thickness of 15.5 ft, and the Rtf has a thickness of 9.8 ft.
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Figure 3-1. C9555 Silty Gravel at 258 ft bgs

Figure 3-2. C9555 Sandy Gravel at 260 ft bgs
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3.3  Geology of the S Complex

The major stratigraphic units encountered during drilling in the S Complex include sand and gravel of the
Hanford formation and/or surficial deposits, the silt and sand of the CCUz, sand and gravel of the Rtf, and
sand and gravel of Rwie.

The Ringold Formation consists mainly of fluvial gravels and sands. The Rwie is described as a
pebble-to-cobble gravel with a fine- to coarse-grained sand matrix. The Rwie is overlain by sediments

of the Rtf. The Rtf is a mixture of fluvial-sand and overbank facies associations consisting of bedded,
unconsolidated to consolidated and poorly to well-sorted sandy silt, sand, and silty sand. The CCU lies
unconformably on the tilted and truncated Ringold Formation surface. The CCUz overlies the Rtf and
consists of interstratified, uncemented fine sand, silt, and/or clay. The Pleistocene-age deposits of the
Hanford formation overlie the CCUz and represents the dominant vadose zone materials in this area.

The Hanford formation is composed of medium sands and poorly-sorted, basaltic, sandy gravels and silty
sandy gravels.

The following discussion focuses on the geologic conditions encountered at C9513. The borehole log
is presented in Appendix B.

3.3.1 Borehole Geology for C9513

Sediments extracted from C9513 include the Hanford formation, CCUz, Rtf and Rwie. The re-worked
Hanford formation sand was encountered from ground surface to 15.0 ft bgs. The direct-push drilling
method was used with no sediment recovered from 15.0 ft to 43.0 ft bgs. Beneath 43.0 ft bgs LEXAN™
liners were obtained from the borehole. From 43.0 to 47.5 ft bgs gravelly silty sand was encountered and
contains approximately 65%, fine to coarse grained, sand, 30% silt and 15% gravel. The gravel portion is
comprised of, angular to sub-angular, medium to coarse, pebbles. At 47.5 ft bgs, the gravels and silt
decrease to 10%, and, fine to coarse grained, sand is encountered until 50.0 ft bgs. Alternating intervals
of silty sand and slightly silty sand in the Hanford formation are encountered from 50.0 ft to 150.7 ft bgs.
Silty sand was encountered from 50.0 to 65.0 ft bgs. The well-sorted medium, sand is 90% felsic and
contains 30% silt. The silt decreases to an estimated 15% at 65.0 ft bgs and slightly silty sand is present
until 113.5 ft bgs. The silt content, comprised of clay, increases to approximately 40% at 113.5 ft bgs and
silty sand is encountered until 124.8 ft bgs. Slightly silty sand is encountered from 124.8 to 130.5 ft bgs
and the silt and clay content decreases to 15%.

The Hanford formation and CCUz contact is interpreted to be at 130.5 ft bgs where the slightly silty sand
grades to silty sand. The silty sand is comprised of approximately 30 to 40% silt and clay and 60 to 70%
sand. In the silty sand interval from 150.7 to 159.9 ft bgs caliche nodules were encounterd and ranged
from 5 to 40 mm in size. The silty sand is present until 175.1 ft bgs.

The CCUz to Rtf transition is interpreted to be at 175.1 ft bgs where the silt and clay content decreases
to 5% and sediments transition to a sand. The grain size of the sand increases from a very fine to medium
grained matrix to include coarse grains at a depth of 185.4 ft. The very fine to coarse grained sand
continues until 195.0 ft bgs.

The Rtf to Rwie transistion is interpreted to be at 195.0 ft bgs where the sediment increases in silt and
gravel content to form a silty sandy gravel. The silty sand gravel includes approximately 60% coarse to
very coarse pebbles, 30%very fine to medium grained sand, and 11% silt. The silt content decreases with
depth and a sandy gravel is present from 210.5 to 215.5 ft bgs. The sandy gravel is estaimated to contain
55% gravel, 40% sand, and 5% silt. Sediment from 215.5 to 229.7 ft bgs is comprised of sand that
contains trace gravels. The sand is very fine to very coarse grained. The gravel content increases at
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229.7 ft bgs where sandy gravel is encountered. The sandy gravel is comprised of approximately 35%
gravel and 35% sand. Drilling in the sandy gravel continued until TD at 240.5 ft.

The Hanford formation has a thickness of 130.5 ft, the CCUz has a thickness of 44.6 ft, and the Rtf has a
thickness of 19.9 ft.
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4 Waste Management

Waste from individual boreholes was managed according to DOE/RL-2012-20, Waste Control Plan for
the 200-DV-1 Operable Unit and DOE/RL-2011-41, Hanford Site Strategy for Management of
Investigation Derived Waste. Waste generated during drilling activities included soil cuttings,
decontamination water, personal protective equipment, and miscellaneous solid waste.

All vadose and saturated zone soil cuttings were released into tip dumpsters, dewatered, and placed in
designated waste roll-off boxes. Dewatered fluid was treated as purge water. Water-absorbing crystals
were spread over the dewatered soil cuttings to capture free liquids that could not be dewatered, allowing
the waste container to be designated as solid waste. Miscellaneous solid waste associated with soil
cuttings, including nitrile gloves, plastic bags used to collect soil cuttings, and other waste associated with
sampling activities, were contained in clear plastic bags and placed in the designated roll-off box. All
waste was managed as IDW and surveyed by the IH professional and RCTs in accordance with the site-
specific Health and Safety Plan, and transferred for disposal to the Environmental Restoration Disposal
Facility.

Purgewater, and decontamination fluids generated during borehole drilling, sample screening, and
analysis was managed as purgewater consistent with guidance provided in DOE/RL-2009-39,
Investigation-Derived Waste Purgewater Management Action Memorandum, and DOE/RL-2009-80,
Investigation Derived Waste Purgewater Management Work Plan.
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5 Civil Survey

Vertical and horizontal surveys were performed following borehole decommissioning in accordance with
CHPRC procedure SGRP-PRO-SMP-52857 (GRP-EE-01-1.6), Survey Requirements and Techniques.
Vertical survey data were recorded using NAVD88, North American Vertical Datum of 1988 and the
horizontal coordinates were recorded using the Washington State Plane (South Zone) NAD83, North
American Datum of 1983, with the 1991 adjustment for horizontal coordinates. Surveyed coordinates and
elevation for all borehole locations are presented in Table 1-1, and Well Survey Data Reports are included
in Appendix D.
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6 Borehole Acceptance

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

Representatives from CHPRC and Holt (drilling contractor), participated in the acceptance inspection for
boreholes C9498, C9513, and C9555 on October 24, 2017. The acceptance inspection for boreholes
C9497 and C9503 was completed on August 17, 2017. Final 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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WELL SUMMARY SHEET

Page 1 of 4

Well ID ; C9497

Well Name: N/A

Start Date: 5-16-2017

Project: Installation of 4 Boreholes in 200-DV-1 QU

Location: 216-B-42 Trench

Finish Date: 8-16-2017

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet

Depth in

Graphic

Log Lithologic Description (ft bgs)

Sakrete Concrete Mix;
0.0-2.3 ftbgs

0

- 0.0- 6.0 Gravelly Sand (¢5)

60-10.0 Sandy Gravel (:G)

10

3/8-in Bentonite Chips:
23-2743ftbgs

Depths are in ft below ground surface.

Borehole drilled with 12-in O.D.
casing from 0.0 - 10.1 ft bgs
Borehole drilled with 8 5/8-in O.D
casing from 10.1 - 55.6 ft bgs
Borehole drilled with 7-in O.D
casing from 55.6 - 200.5 ft bgs
Borehole drilled with 6-in O.D
casing from 200.5 - 2744 ft bgs
All temporary drill
casing was removed from the ground.

110.0-12.0 Silty Sandy Gravel (msG)

112.0 - 55.0 No sediment recovered,
unable to determine,

<1 55.0 - 57.5 Silty Sandy Gravel (msG)

60.0 - 700 Gravelly Silty Sand (gmS)

Reported By:
Kim Schuyler

ths )iz

Print Name

Date

Reviewed By: )
Y\, Wi,

Print Nagle

Title

wetl Coddstn- !

\L{\ollj

Signatur Date

For Office Use Only

OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET Page 2 of 4

Well ID:; C9497 Well Name: N/A

Project: Installation of 4 Boreholes in the 200-DV-1 OU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description

Diagram

Depth in
Feet

Lithologic Description (ft bgs)

3/8-in Bentonite Chips:
2.3-274.3 ftbgs

ASATAA
WAYAYATAY VAT AN

o

Borehole drilled with 12-in O.D.
casing from 0.0 - 10.1 ft bgs
Borehole drilled with & 5/8-in O.D
casing from 10.1 - 55.6 ft bgs
Borehole drilled with 7-in O.D
casing from 55.6 - 200.5 ft bgs
Borehole drilled with 6-in O.D
casing from 200.5 - 274.4 ft bgs

All temporary drill

Depths are in ft below ground surface.

casing was removed from the ground.

70

170.0-75.0 Silty Sand (mS)

5.0 - 80.0 Slightly Silty Gravelly

Sand ((m)gS)

80.0 - 95.0 Slightly Silty Sand ((m)S)

195.0 - 105.0 Slightly Silty Gravelly
Sand ((m)gS5)

105.0 - 170.0 Slightly Silty Sand ((m)S)

120

A-2
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Page 3 of 4

Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA

230.0 - 2743 Silty Sandy Gravel (msG)

1170.0 - 195.0 Silty Sand {mS)
210.0 - 215.0 Silty Gravel (mG)

=) 215.0 - 230.0 Gravelly Silty Sand (gmS)

195.0 - 205.0 Sandy Silt (sM)
={205.0-210 Silty Sand (mS)

Installation of 4 Boreholes in the 200-DV-1 QU

Gian e
PR pha i s Sl .zgﬁyg@@ﬁﬂwgawvgg@wﬁ
‘M] .WM = n_u n—.u H _ _

g &% | B g 5 g S § 8 g & g
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Diagram

m»fwv,R S35 9 VN w}\A wvw wvz,mwmw MV\MA; uc./\v P T R Z R »\\ G e ML RO O
e
wﬁgv?\ R L S :\2?swa§3§ﬁ@§
SR Awﬁvvw WWMM%W% L LR s

,Well Name: N/A

WELL SUMMARY CONTINUATION SHEET
CONSTRUCTION DATA

Description

Well ID: C9497

3/8-in Bentonite Chips:
2.3-2743 ftbgs
Borehole drilled with 12-in O.D.
casing from 0.0 - 10.1 ft bgs
Borehole drilled with 8 5/8-in Q.D
casing from 10.1 - 55.6 ft bgs
Borehole drilled with 7-in O.I>
casing from 55.6 - 200.5 ft bgs
Borehole drilled with 6-in O.D
casing from 200.5 - 274.4 ft bgs

Depths are in ft below ground surface.
All temporary drill
casing was removed from the ground.

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET Page 4 of 4
Well 1ID: C9497 Well Name: N/A Project:  Installation of 4 Boreholes in the 200-DV-1 QU
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet G';g;uc Lithelogic Description (ft bgs)
/\/‘\/\/\/‘M
NANNAADN 270 po
3/8-in Bentonite Chips: A 1] 230.0 - 274.3 Silty Sandy Gravel (msG)
2.3-2743 ft bgs e
] Total Depth: 274.3 ft bes 8-16-2017
280—
290 1
300 —
310 —
320 —
330—
340—
Depths are in ft below ground surface. —
Borehole drilled with 12-in O.D. ]
casing from 0.0 - 10.1 ft bgs ]
Borehole drilled with 8 5/8-in O.D 350—
casing from 10.1 - 55.6 ft bgs ]
Borehole drilied with 7-in O.D -
casing from 55.6 - 200.5 ft bgs ]
Borehole drilled with 6-in O.D ]
casing from 2005 - 2744 ft bgs 360——
All temporary drill :
casing was removed from the ground.

A-4
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WELL SUMMARY SHEET Page 1 of 3
Well ID : C9503 Well Name: N/A Start Date: 5-22-2017
Project: Installation of 4 Boreholes in 200-DV-10U | Location: 216-T-7 Tile Field Finish Date: 8-15-2017
CONSTRUCTION DATA 3 GEOLOGIC/HYDROLOGIC DATA
Depth in .
Description Diagram Feet G'L"})’;“‘ Lithologic Description (ft bgs)
Sakrete Concrete Mix:
0.0-2.1 ft bgs 10.0 - 2.0 Sandy Gravel (sG)
2.0 - 4.0 Silty Sandy Gravel (msG)
14,0 - 25.0 Sandy Gravel (sG)
3/8-in Bentonite Chips:
2.1 -2254 ftbgs
25.0- 34.6 Gravel (G)
1346 - 72.5 No sediment recovered,
unable to determine
IDey ¥ 3 NAAAPNIAAND ]
pths are in ft below ground surface AR
Borehole drilled with 10 1/2-in O.D, WWWWWWM 50 —
casing from 0.0 - 34.9 ft bgs NG A -
Borehole drilled with 8 5/8-in O.D W ]
casing from 34.9 - 70,0 ft bgs AN =
Borehole drilled with 7-in O.D Wy =
casing from 70.0 - 135.3 ft bgs M 60 ——
Borehole drilled with 6-in O.D A A A —
s A AV AV AV AV
casing from 135.3 - 225.3 ft bgs RARAANAR RN ]
. U —
All temporary drill SRATAATTAAA ]
casing was removed from the ground. NAAARAA
Reported By: g ‘
Kim Schuyler Geologist Zt ey /(,/ /e " e
Print Nane Title _ sz‘gnqﬂ}fe Date
Reviewed By: ' .
Gully Witle,, Loul (it~ 2l 7
U print NameS Title Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET Page 2 of 3
Well ID: C9503 Well Name: N/A Project Installation of 4 Boreholes in the 200-DV-1 QU
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
pthn "
Description Diagram Feet thgh;c Lithologic Description (ft bgs)
AR, 70
NN AN _
DI N 72.5 - 75.0 Sandy Gravel (sG)
AR | 175.0 - 85.0 Slightly Silty Sand ((m)S)
R R AL |
NN
\/‘/\/‘/\/\J\/M 80 —

185.0 - 90.0 Silty Sand (mS)

3/6-in Bentonite Chips: W

21-2254 ftbgs AN
o] | 190.0 -95.0 Slightly Silty Sand (m)S)

VNN
NN 100
NN

100.0 - 110.0 Slightly Silty Sand ((m)5)

110.0 - 125.0 Silty Sand (mS)

WAYAYAYIVAVAVAYA 120

125.0 - 130.0 Gravelly Sand (g5)

130.0 - 190 Silty Sandy Gravel (msG)

Depths are in ft below ground surface.| RAZANANARN

Borehole drilled with 10 1/2-in O.D. AR
casing from 0.0 - 34.9 ft bgs W
Borehole drilled with 8 5/8-in O.D ey
casing from 34.9 - 70.0 ft bgs AT
Borehole drilled with 7-in O.D AAIAAANE
casing from 70.0 - 135.3 ft bgs AN
Borehole drilled with 6-in Q.D VAR
casing from 135.3 - 225.3 ftbgs A A A

All temporary drill IAIAINAIN ]
casing was removed from the ground. AATNAATA

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3

Well ID: C9503 Well Name: N/A

Project

Installation of 4 Boreholes in the 200-DV-1 OU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Depth in

Description

Feet | Graphic Lithologic Description (ft bgs)

Log

3/8-in Bentonite Chips:
21-2254ftbgs - .|

Depths are in ft below ground surface.
Borehole drilled with 10 1/2-in O.D.
casing from 0.0 - 34.9 ft bgs
Borehole drilled with 8 5/8-in O.D
casing from 34.9 - 70.0 ft bgs
Borehole drilled with 7-in O.D
casing from 70.0 - 135.3 ft bgs
Borehole drilled with 6-in O.D
casing from 135.3 - 225.3 ft bgs

All temporary drili

casing was removed from the ground.

170

7 130.0 - 190.0 Silty Sandy Gravel (msG)

180

200

190.0 - 195.0
71 Slightly Silty Gravelly Sand ((m)gS)

-1.195.0 - 210.0 Silty Sandy Gravel (msG)

210.0 - 220.0 Sandy Gravel (sG)

220.0 - 225.5 Gravelly Sand (g5)

| Total Depth: 2254 ft bgs 8-10-2017

A-7
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WELL SUMMARY SHEET Page 1 of 3
Well ID : C9513 Well Name: N/A Start Date: 5-18-2017
Project: Installation of 4 Boreholes in 200-DV-10U | Location: 216-5-13 Crib Finish Date; 9-06-2017
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Gt’:;m Lithologic Description (ft bgs)
Sakrete Concrete Mix:
0.0-2.0ftbgs 0.0-15.0 Sand (S)
3/8-in Bentonite Chips:
2.0-240.2 ftbgs /1 15.0 - 43.0 Unable to Determine*
=143.0- 475 Silty Sand (mS)
Depths are in ft below ground surface. W — 475-500 Cravelly Sand (55)
i . . YA AR 2 = ol raveuy
Borehole drilled with 12-in O.D. Wm«m 50 — 150.0- 650 silty Sand (mS)
casing from 0.0 - 11.9 ft bgs NACAAAAAS -]
Borehole drilled with 8 5/8-in O.D Wy =
casing from 11.9 - 43.0 ft bgs BRI 1
Borehole drilled with 7-in O.D SNy —
casing from 43.0 - 160.3 ft bgs Wy 60 —
Borehole drilled with 6-in O.D N —
. NAAYAYAVAAYATA —
casing from 160.3 - 240.3 ft bgs A ] 65.0- 1135 slightly silty Sand ((m)S)
All temporary drill \\?\vv\;\’?"mw% | * = Drilling method did not produce
casing was removed from the ground. RN LT cuttings at this depth.
Reported By: ‘
Kim Schuyler Geologist {5“4" 7 ¢, ,QV\ i ’K |17
Print Name Title Signa}ﬂ re Date
Reviewed By:
Vil (st well (adid Y Qoh Ldetd, \2{ul;7
Oprint Name T Title U SignaturdD Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET Page 2 of 3

Well ID: C9513 Well Name: N/A Project Installation of 4 Boreholes in the 200-DV-1 QU

CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
pth in
Graphic

Description Diagram Feet Log Lithologic Description (ft bgs)

#65.0 - 113.5 slightly silty Sand ((m)S)

3/8-in Bentonite Chips: RASAAAT _
2.0-240.2 ft bgs VAN

1135- 1248 silty Sand (mS)

NONAAYAVAVANACS 120

124 8- 130.5 slightly silty Sand ((m)S)

130.5 -175.1 silty Sand (mS)

Depths are in ft below ground surface.| RYRANNANA —

Borehole drilled with 12-in Q.D. RESNANZNA
casing from 0.0- 11.9 ft bgs AANAAATAANA
Borehole drilled with 8 5/%-in O.D A
casing from 11.9 - 43.0 ft bgs AR
Borehole drilled with 7-in O.D NN
casing from 43.0 - 160.3 ft bgs AARANAAAA
Borehile drilled with 6-in O.1D ALAIAA

NAAAAINANNA 160

casing from 160.3 - 240.3 ft bgs APAAA

All temporary drill RN
. AN
casing was removed from the ground. LI,

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET

Page 3 of 3

Well 1ID: C9513

Well Name: N/A

Project

Installation of 4 Boreholes in the 200-DV-1 OU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Depth in

Description

Diagram

Feet |G

raphic

Lithologic Description (ft bgs)

3/8-in Bentonite Chips:
2.0-240.2 ft bgs

Natural fill:

240.2 - 240.5 ft bgs

Depths are in ft below ground surface.

Borehole drilled with 12-in O.D.
casing from 0.0 - 11.9 ft bgs
Borehole drilled with 8 5/8-in O.D
casing from 11.9 - 43.0 ft bgs
Borehole drilled with 7-in O.D
casing from 43.0 - 160.3 ft bgs
Borehole drilled with 6-in O.D
casing from 16(.3 - 240.3 ft bgs

All temporary drill
casing was removed from the ground.

7} 130.5-175.1 silty Sand (mS)

175.1- 1950 Sand (S)

195.0 - 210.5 silty sandy Gravel (msG)

210.5-215.5 sandy Gravel (sG)

2155 - 2297 Sand (5)

229.7 - 240.5 sandy Gravel (sG)

Total Depth: 2405 ft bgs 8-31.2017

A-10
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WELL SUMMARY SHEET Page 1 of 3
Well ID : 9555 Well Name: N/A Start Date: 6-13-2017
Project: Installation of 4 Boreholes in 200-DV-10U | Location: 261-T-3 Reverse Well Finish Date: 10-12-2017
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Gr:g;'c Lithologic Description (ft bgs)
Sakrete Concrete Mix: .
0.0-191t ng 0.0-2.0 Sand (S)
2.0-4.0 Gravelly Sand (gS)
4.0-10.0 Slightly Silty Gravelly Sand
{(m)gS)
/| 10.0-30.1 Unable to Determine”
3/8-in Bentonite Chips:
1.9 - 2606 ft bgs

30.1- 34.8 Slightly Silty Sand ((m)3)

i 34.8-39.8 Silty Sandy Gravel (msG)

Depths are in ft below gl'Olll‘ld surface. NRANNEAAAD

AV ANV AV AN AV AN AN,

Borehole drilled with 8 5/8-in O.D AN AN ALY
casing from 0.0 - 30.0 ft bgs N A AT,
BANAY AV AV ANV AV AT AN

Borehole drilled with 7-in O.D AARRAAAATY

139.8-604 Sand (5)

casing from 30.0 - 160.2 ft bgs AN ANAT AT
Borehole drilled with 6-in O.D W
casing from 160.2 - 250.8 ft bgs A AR ]

All temporary drill AN .
casing was removed from the ground. VAAATAAY L

604 - 65.4 Slightly Silty Sand ((m)S)

65.4- 754 Sand (3)

*= Drilling method did not produce

] cuttings at this depth.

Reported By: .
Tracy Mallgren Geologist W/‘) OS2

g

Print Name Title 7 Signnbﬁ Date
Reviewed By: K . ‘ (
ﬂL‘d mmj‘ WEN (i o :@ ﬁﬂﬁ &zgfdﬁ%‘ 12{6|;7)
) Print Na Title Signatur Date
For Office Use Only
OR Doc Type: WMU Code(s):
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WELL SUMMARY CONTINUATION SHEET

Page 2 of 3

Well ID: C9555

Well Name: N/A

Project: Installation of 4 Boreholes in the 200-DV-1 OU

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Depth in

Description

Feet Graphic

Lithologic Description (ft bgs)

3/8-in Bentonite Chips:

19-260.6 ft bgs

Depths are in ft below ground surface.

Borehole drilled with 8 5/8-in O.D
casing from 0.0 - 30.0 ft bgs
Borehole drilled with 7-in O.D
casing from 30.0 - 160.2 ft bgs
Borehole drilled with é-in O.D
casing from 160.2 - 250.8 ft bgs
All temporary drill
casing was removed from the ground.

70

65.4 - 75.4 Sand (S)

754 -105.0 Gravelly Sand (g5)

105.0 - 108.0 Sand (S)

110

1080 - 1154 Sandy Silt (sM)

115.4 - 1204 Silty Sand (mS)

120

1204 - 122.4 Slightly Silty Sand ((m)S)

1224 - 140.5 Sand (S)

140.5 - 145.5 Slightly Silty Gravelly Sand

145.5 - 150.5 Silty Sandy Gravel (ms()

150.5 - 155.5 Silty Sand (mnS)

1555-160.3 Slightly Silty Sand ((m)S)

160.3 - 235.7 Gravel (G)

A-12
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3
Well ID: C9555 Well Name: N/A Project:  Installation of 4 Borcholes in the 200-DV-1 OU
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grfg ;“C Lithologic Description (ft bgs)
RN N
160.3 - 235.7 Gravel (G)
3/8-in Bentonite Chips:
1.9-260.6 ft bgs
235.7 - 240.7 Sandy Gravel (sG)
240.7 - 245.4 Gravel (G)
2454 - 254.7 Sandy Gravel (sG)
254.7 - 258.0 Silty Gravel (mG)
258.0 - 262.0 Sandy Gravel (sG)
Natural Fill 262.0 - 270.0 Unable to' Determlr-le - Core
606 - 2700 £t bes barrel reached 270.0 with no sediment
O /LI DE recovery. Total Depth: 270.0 t bgs 10-11.2017,

A-6006-992 (Rev 2)
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WELL SUMMARY SHEET

Page 1 of 1

Well ID : C9498

Well Name: N/A

Start Date: 5-24-2017

Project: Installation of 4 Boreholes in 200-DV-1 OU

Location: 216-T-3 Tile Field

Finish Date: 9-6-2017

CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
pthin -
Description Diagram Feet Grl_i}:;‘m Lithologic Description (ft bgs)
Sakrete Concrete Mix: alo0
0.0-2.0 ft bgs 3 {00-20 Sand 5)
;2.0 -4.0 gravelly Sand (gS)
NNANAAIAPIAAIANY i
AAAAAARAAA 4.0 - 10.0 slightly silty gravelly Sand ((m)gS)
AAAAAAANAAA
Mo |+
ANAAZNAAAAAAN =
3/8-in Bentonite Chips: ANAANAVAVAVAN 10 V 10.0 - 18.6 Unable to Determine*
- PR B
207186 Mbes M .
oo -
UNAANANAANA
AYAAANAAAANAY -
20 Total Depth: 18.6 ft bgs 6-12-2017
30 —|
40
50 —
[Depths are in ft below ground surface. :
Borehole drilled with 12-in O.D. _
casing from 0.0 - 10.5 ft bgs 60 —
Borehole drilled with 8 5/8-in O.D —
casing from 10.5 - 18.6 ft bgs —
All temporary drill : * = Drilling method did not produce cutings at
casing was removed from the ground. this depth.
Reported By:
Kim Schuyler Geologist (7/,/)7 Iy /@/ﬂ 9-7-2017
Print Name Title Szgnu re Date
Reviewed By:
Lelly Witk ‘uﬁﬁﬁui&m?; ofill7
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Borehole Information

C9497
Log Data Report

Log Date ‘ 2017-06-22 Filename | C9497_HG-NM_2017-06-22 Site ‘ 200-DV-1/216-B-42 Trench
DTW: (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
2725 06/22/17 HIl 06/22/17 274.3 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) | Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
TerraSonic steel Sonic 0.7 12 10.88-11.5 0.25-0.56 -0.7 10.1
Steel Becker 0.0 8.625 7.511 0.557 0.0 55.6
TerraSonic steel Sonic 0.1 7.0 6.22-6.5 0.25-0.42 -0.1 200.5
TerraSonic steel Sonic 1.35 6.0 5-5.5 0.25-0.5 -1.35 274.4

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up.
Casing diameters are provided by the driller. The maximum logging depth achieved was 272 ft. Depth to water was
determined using the NMLS? sonde. Zero reference is ground surface.

Logging was started after the second casing had been drilled. The logged interval to 10 ft was conducted inside two

casings.

Logging Equipment Information

Logging System

Gamma 5Th

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-0P-53023, Rev. 0

Logging System

Gamma 5Pb

Type

NMLS

Effective Calibration Date

02/27/17

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

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

Logging System

Gamma 1Ld

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

Logging System

Gamma 1Hd

Type

NMLS

Effective Calibration Date

02/23/17

Serial No.

H310700352

Calibration Reference

HGLP-CC-151, Rev. 0

Logging Procedure

SGRP-PRO-0P-53024

1 depth to water inside casing
2 Neutron Moisture Logging System
3 Spectral Gamma Logging System
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SGLS Log Run Information

Log Run 1 2 Repeat 7 8 9 Repeat
HEIS Number 1020050 1020051 1020052 1020053 1020054
Date 05/25/17 05/25/17 06/08/17 06/09/17 06/09/17
Logging Engineer Felt/McClellan Felt/McClellan Felt l\/l\l/(lse(ijgﬁzra/n I\/'\I/Icﬂfgﬁgn
Start Depth (ft) 0.0 17.0 51.0 107.0 182.0
Finish Depth (ft) 52.01 22.0 108.01 202.01 201.01
Count Time (sec) 200 200 200 200 200
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
Log Speed (ft/min) N/A N/A N/A N/A N/A
Pre-Verification C9497FTB20170 | C9497FTB20170 | C9497ALD2017 | C9497ALD2017 | C9497ALD2017
525AV00CAB1 | 525AV00CAB1 | 0608AVO0OCAB1 | 0609AVOOCAB1 | 0609AV00CAB1
Start File AD000000 BD001700 ADO005100 ADO010700 BD018200
Finish File ADO005201 BD002200 ADO010801 ADO020201 BD020101
Post-Verification C9497FTB20170 | C9497FTB20170 | C9497ALD2017 | C9497ALD2017 | C9497ALD2017
525BVO0CAAL | 525BVO0CAALl | 0608AVOOCAAL | 0609BVOOCAAL | 0609BVOOCAAL
Depth Return Error (in.) N/A 0.5 high 3.0 high N/A 3.0 high
No fine gain No fine gain No fine gain No fine gain No fine gain
Comments adjustments adjustments adjustments adjustments adjustments
made made made made made
SGLS Log Run Information
Log Run 12 13 Repeat
HEIS Number 1020055 1020056
Date 06/22/17 06/22/17
Logging Engineer Felt Felt
Start Depth (ft) 201.0 243.01
Finish Depth (ft) 272.02 250.0
Count Time (sec) 200 200
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
Pre-Verification C9497FTB20170 | C9497FTB20170
622AVO0CAB1 | 622AV00CAB1
Start File ADO020100 BD024301
Finish File ADO027202 BD025000
Post-Verification C9497FTB20170 | C9497FTB20170
622BVO0CAAL 622BVO0CAAL
Depth Return Error (in.) N/A 2.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
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NMLS Log Run Information

Log Run B 4 Repeat 5 6 Repeat 10
HEIS Number 1020057 1020058 1020059 1020060 1020061
Date 05/26/17 05/26/17 06/08/17 06/08/17 06/22/17
Logging Engineer I\/'\I/Icﬂfgﬁgn mﬂiﬁgﬂ Meisner/Felt Meisner/Felt I\/'\I/Icﬂfgﬁgn
Start Depth (ft) 0.0 46.0 51.01 100.0 201.0
Finish Depth (ft) 52.01 51.17 202.03 114.01 272.5
Count Time (sec) 15 15 15 15 15
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25
Log Speed (ft/min) N/A N/A N/A N/A N/A
Pre-Verification C9497FPB20170 | C9497FPB20170 | C9497AHD2017 | C9497AHD2017 | C9497FPB20170
526AV00CAB1 526AV00CAB1 | 0608AVOOCAB1 | 0608AVOOCAB1 | 622AV00CAB1
Start File ADO000000 BD004600 AD005101 BD010000 AD020100
Finish File AD005201 BD005117 AD020203 BD011401 AD027250
Post-Verification C9497FPB20170 | C9497FPB20170 | C9497AHD2017 | C9497AHD2017 | C9497FPB20170
526BVO0CAALl | 526BVO0CAA1l | 0608BVOOCAAL | 0608BVOOCAAL | 622BVO0CAAL
Depth Return Error (in.) N/A 0.0 N/A 4.0 high N/A
Computer depth
Comments None jumped 0.16 ft at None None None
485 ft
NMLS Log Run Information
Log Run 11 Repeat
HEIS Number 1020062
Date 06/22/17
Logging Engineer I\DIACeCi?gIeIZn
Start Depth (ft) 266.0
Finish Depth (ft) 27251
Count Time (sec) 15
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 0.25
Log Speed (ft/min) N/A
Pre-Verification C9497FPB20170
622AV00CAB1
Start File BD026600
Finish File BD027251
Post-Verification ool
Depth Return Error (in.) 2.0 high
Comments None
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Logging Operation Notes

A centralizer was not installed on the sondes. The sondes were enveloped in plastic sleeving to prevent potential
contamination.
Analysis Notes

Analyst P.D. Henwood | Date | 10/1217
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A combined casing correction of 0.807-in. was applied to the SGLS data to 10 ft and 0.557-in. from 10 to 52 ft. A
casing correction for a 1/4-in. thick casing was applied for the remainder of the borehole. No corrections were
applied for the thicker casing joints associated with the sonic casing where the maximum thickness varies from
0.42-in. to 0.5-in. and results in lower concentrations at 10-ft intervals.

No water correction was applied in this borehole as groundwater was not reached.

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

as FTB20170216 and ALD20170126 using an efficiency function and corrections for casing and dead time as
determined by annual calibrations.

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs or where two
casings existed were removed from 51 and 52 ft, from 107 and 108 ft, and from 201 and 202 ft. This results in a
data set where only one data point is presented for each depth.

NMLS data are reported in counts per second.

HGU* is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in

Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

Cs-137 was the only manmade radionuclide detected in this borehole. Cs-137 was detected at 2 ft and from 18 to
22 ft. The maximum concentration measured was approximately 130 pCi/g at 19 ft.

Although Pa-234m (U-238) and U-235 were not detected, MDLs® are plotted in the Manmade Radionuclides plot.

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

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-160 ft)
Manmade Radionuclides (150-310 ft)
Natural Gamma Logs (0-160 ft)
Natural Gamma Logs (150-310 ft)

4 Hanford Gamma Unit
5 Minimum Detection Limit
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Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (220-340 ft)

Combination Plot (0-280 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-280 ft)
Repeat Section of Natural Gamma Logs (17-22 ft)
Repeat Section of Natural Gamma Logs (182-201 ft)
Repeat Section of Natural Gamma Logs (243-250 ft)
Moisture Repeat Section (46-51 ft)

Moisture Repeat Section (100-115 ft)

Moisture Repeat Section (266-273 ft)
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C9497
Natural Gamma Logs

(199)) ypdag

o o o o o o o
o o o o o o o o o S =1 I ™ < n @
o =1 Y 15) < n © = 153 & = - - — - = -
D S S S B e e s e e e e e e e B e B S B e
2 | | | | | | | | | | | | | | |
e AN A N AN NN A R R B B
M._ | | | | | | | | | | | | | | |
ot 111 11l e ]
(V) | , | [ | | | | | , | | | | |
o B R o Sy R R
FLETIREERREERT pr E
%] | | | | [
N qo000de00cfesoteoosdo 0] oo |acPodoocodoscadocodoscobe o do codoosobaocodagood goodag ob coolons deosoloo oleocolaonodose deo ologoole o dacoodoo obogoolas o
_
o
=
1 T 1T T 1 1 1 1 1T 1T 1T T T T 1T T 17 T 17T 1 T T T T T T ]
) | , | | , | | | | , | | , | .
[O1R | , , [ , I [ , | , | [ | | |
< [ , , [ , | [ , | , , [ , , :
< | , | [ | | [ | | , | [ , | [
m|ll R SRR R IS IS SRR IO ) . SR SR . S I I ILIIII_IIII
* - AT |
= _‘_ g e e e Vi ey Erm e ]
V0 RV kAT A , M . - ) NN NA Py . ._; _ Pl OV L it
sul_..._ il i s__ il ".._ il “..,.,_.,m_.g WS Ll il .‘.. i
g " 000[ ooy $90,00T0VGO0C000G51 070 jo o&oooc lc o050, o 00000hO 2%} 400000000, O ow ooooooooeooooooooo 0 600090, 40000000 | 000,-°
S S el Mt M B I on G i N ol i A i O e, i i M
1 T 1 T 1 1 1 1 1T T 1T T T T 1T T 17 717 1 1 T T T T T T T
\V}I [ , | [ | [ [ | [ , | [ , | [ I
] i S S St St H s - 3 et s il et g e e e
X | | | | | c'enna,‘ cn-.:, "-'-.r‘ M“-‘ M h-uuus. 3- !a.‘euu. >§~"~MM" ' HMH-.-
- ST ~| R R - 1 s — .muu“nnunsﬂ;:: - — 3 et P gt S v G |ﬁ Lof
% = _ i.l.,"nnaﬂ -' Mﬂmunﬁuﬁrnﬂuunw-ﬁa- pe— 1 .-mmw : _ _ 7 | [ ]
”_\ i S A I R N N N R D L L e
r [ , | [ , | [ | | | [ 1
M ———————+—— ———t—— A — — — - — —
— [ , , [ , [ [ , , , [ —
¥ 0000¢0000docood: o% doooody doooadocoodocooboanadonaodoocondoccodoccodonoad doonodacoodocoobacoodaoooboocad
[ [ [ [ | [ [ [ I |
o o o o o o o o o o =) o o
b= Y 1) < rs) o = 53] 15] < o ©
- - = -

(1994) Ypdag

0

10 15 20 25
pCilg

5

0

pCilg

pCilg

Zero Reference - Ground Surface

C-8



SGW-61095, REV. 0

Page 9 of 22

HGLP-LDR-1005, Rev. 0

C9497
Natural Gamma Logs
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Borehole Information

C9503
Log Data Report

Log Date ‘ 2017-08-10 | Filename | C9503_HG-NM_2017-08-10 Site ‘ 200-DV-1
DTW: (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
Dry 08/10/17 HIl 08/10/17 225.4 Ground Surface
Casing Information
Diameter (in.)

Casing Type Drill Type Stickup (ft) | Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
TerraSonic steel Sonic 0.65 12 10.88-11.5 0.25-0.56 -0.65 34.9
Steel Becker 0.0 8.625 7.511 0.557 0.0 70.0
TerraSonic steel Sonic 0.0 7.05 6.22-6.55 0.25-0.42 0.0 135.5
TerraSonic steel Sonic 0.0 6.0 5-5.5 0.25-0.5 0.0 225.3

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up.
Casing diameters are provided by the driller. The maximum logging depth achieved was 224 ft. Zero reference is

ground surface.

Logging was started after the second casing had been drilled. The logged interval to 34.9 ft was conducted inside

two casings.

Logging Equipment Information

Logging System

Gamma 5Th

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-0P-53023, Rev. 0

Logging System

Gamma 5Pb

Type

NMLS?

Effective Calibration Date

02/27/17

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

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

Logging System

Gamma 5Pb

Type

PNLS*

Effective Calibration Date

02/27/17

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

SGRP-PRO-0P-54002, Rev. 0

Logging System

Gamma 5Ch

Type

Coaxial HPGe HRLS®

Effective Calibration Date

08/04/16

Serial No.

39A314

Calibration Reference

HGLP-CC-142, Rev. 0

Logging Procedure

SGRP-PRO-0P-53050, Rev. 0

1 depth to water inside casing

2 Spectral Gamma Logging System
3 Neutron Moisture Logging System
* Passive Neutron Logging System
5 High Rate Logging System
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SGLS Log Run Information

Log Run 3 4 5 6 Repeat 11
HEIS Number 1020027 N/A 1020028 1020029 1020030
Date 06/08/17 06/08/17 06/08/17 06/08/17 08/01/17
Logging Engineer Spatz/McClellan | Spatz/McClellan | Spatz/McClellan | Spatz/McClellan M,&(e:il;:gn/
Start Depth (ft) 0.0 38.0 47.0 61.0 68.0
Finish Depth (ft) 40.0 48.0 69.0 66.0 134.01
Count Time (sec) 200 20 200 200 200
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
Log Speed (ft/min) N/A N/A N/A N/A N/A
Pre-Verification C9503FTB20170 | C9503FTB20170 | C9503FTB20170 | C9503FTB20170 | C9503FTB20170
608AVO0OCAB1 | 608AVO0CAB1 | 608AVOOCAB1 | 608AVO0CAB1 | 801AVO0CAB1
Start File AD000000 BD003800 CD004700 DD006100 ADO006800
Finish File ADO004000 BD004800 CD006900 DD006600 AD013401
Post-Verification C9503FTB20170 | C9503FTB20170 | C9503FTB20170 | C9503FTB20170 | C9503FTB20170
608DVOOCAAL | 608DVOOCAAL | 608DVOOCAAL | 608DVOOCAALl | 801BVOOCAAL
Depth Return Error (in.) N/A N/A N/A Not measured N/A
v Noussd-rign | eieg e ey
made made made made
SGLS Log Run Information
Log Run 12 Repeat 15 16 Repeat
HEIS Number 1020031 1020032 1020033
Date 08/01/17 08/10/17 08/10/17
Logging Engineer Felt/Meisner Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 107.0 133.0 204.0
Finish Depth (ft) 113.01 224.01 212.0
Count Time (sec) 200 200 200
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
Pre-Verification C9503FTB20170 | C9503FTB20170 | C9503FTB20170
801AVO00CAB1 | 810AVO0CAB1 | 810AVO0CAB1
Start File BD010700 ADO013300 BD020400
Finish File BD011301 ADO022401 BD021200
Post-Verification C9503FTB20170 | C9503FTB20170 | C9503FTB20170
801BVOOCAALl | 810BVOOCAAl | 810BVOOCAA1l
Depth Return Error (in.) 0.0 N/A 3.0 high
oy Ganagmen | e
made made
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NMLS Log Run Information

Log Run 1 2 Repeat 13 14 Repeat 17

HEIS Number 1020034 1020035 1020036 1020037 1020038

Date 06/07/17 06/07/17 08/01/17 08/01/17 08/10/17

Logging Engineer Felt/McClellan Felt/McClellan Felt/Meisner Felt Felt

Start Depth (ft) 0.0 30.0 69.0 123.0 133.0

Finish Depth (ft) 70.02 40.0 134.02 129.24 224.01

Count Time (sec) 15 15 15 15 15

Live/Real R R R R R

Shield (Y/N) N N N N N

MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25

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

Pre-Verification C9503FPB20170 | C9503FPB20170 | C9503FPB20170 | C9503FPB20170 | C9503FPB20170
607AVO00CAB1 607AV00CAB1 801AVO00CAB1 801AV00CAB1 810AVO00CAB1

Start File AD000000 BD003000 ADO006900 BD012300 ADO013300

Finish File AD007002 BD004000 AD013402 BD012924 AD022401

Post-Verification C9503FPB20170 | C9503FPB20170 | C9503FPB20170 | C9503FPB20170 | C9503FPB20170
607BVOOCAAL | 607BVOOCAALl | 801BVOOCAAl | 801BVOOCAAl | 810BVOOCAAl

Depth Return Error (in.) N/A 0.0 N/A 1.0 high N/A

Comments None None None None None

NMLS Log Run Information

Log Run 18 Repeat

HEIS Number 1020039

Date 08/10/17

Logging Engineer Felt

Start Depth (ft) 185.0

Finish Depth (ft) 194.0

Count Time (sec) 15

Live/Real R

Shield (Y/N) N

MSA Interval (ft) 0.25

Log Speed (ft/min) N/A

Pre-Verification %igf\fgggggf

Start File BD018500

Finish File BD019400

Post-Verification %iggi';ggggﬂf

Depth Return Error (in.) 2.0 high

Comments None
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HRLS Log Run Information

Log Run 9 10 Repeat
HEIS Number 1020040 1020041
Date 06/12/17 06/12/17
Logging Engineer Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 39.0 44.0
Finish Depth (ft) 46.0 45.0
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
Pre-Verification C9503FPB20170 | C9503FPB20170
612AVO00CAB1 612AVO00CAB1
Start File ADO003900 BD004400
Finish File AD004600 BD004500
Post-Verification C9503FPB20170 | C9503FPB20170
612BVO0CAAL | 612BVO0CAAl
Depth Return Error (in.) N/A 0.5 high
Comments None None
PNLS Log Run Information
Log Run 7 8 Repeat
HEIS Number 1020042 1020043
Date 06/12/17 06/12/17
Logging Engineer Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 0.0 37.0
Finish Depth (ft) 70.0 47.0
Count Time (sec) 60 60
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
poveraion | SSUCE2000 | CEPRIOLD
Start File ADO000000 BD003700
Finish File ADO007000 BD004700
Post-Verification C9503FPB20170 | C9503FPB20170
612BVO0CAALl | 612BVO0CAAlL
Depth Return Error (in.) N/A 1.0 high
Comments None None
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Logging Operation Notes

A centralizer was not installed on the sondes. The sondes were enveloped in plastic sleeving to prevent potential
contamination.

Analysis Notes

Analyst P.D. Henwood | Date | 10/0317
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A combined casing correction of 0.807-in. was applied to the SGLS data to 34.9 ft and 0.557-in. to 69 ft. A casing
correction for a 1/4-in. thick casing was applied for the remainder of the borehole. No corrections were applied for
the thicker casing joints associated with the sonic casing where the maximum thickness varies from 0.42-in. to
0.5-in. and results in lower concentrations at 10-ft intervals.

No water correction was applied in this borehole as groundwater was not reached.

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

as FTB20170216, using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs or where two
casings existed were removed from 68 and 69 ft and from 133 and 134 ft. This results in a data set where only one
data point is presented for each depth.

NMLS data are reported in counts per second.

PNLS data are also reported in counts per second and consist of data acquired by the NMLS without a source. The
measurement is qualitative only as there is no calibration available.

HGUE is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in

Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

Cs-137 was the only manmade radionuclide detected in this borehole. Cs-137 was detected from 37 to 71 ft, from
75 to 90 ft, intermittently from 94 to 102 ft, and from 126 to 130 ft. The maximum concentration measured by the
HRLS was approximately 51,500 pCi/g at 45 ft.

Although Pa-234m (U-238) and U-235 were not detected, MDLSs’ are plotted in the Manmade Radionuclides plot.
Also no Pu-239 or Am-241 were detected above their respective MDLs of approximately 10 to 20,000 pCi/g

A passive neutron log was conducted from the ground surface to 70 ft. No evidence of a neutron flux that could be
attributed to transuranic radionuclides was found.

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.

6 Hanford Gamma Unit
7 Minimum Detection Limit
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List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-160 ft)

Manmade Radionuclides (150-310 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (0-230 ft)

Passive Neutron (0-80 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-230 ft)
Manmade Radionuclides Repeat Data (61-66 ft)
Repeat Section of Natural Gamma Logs (61-66 ft)
Repeat Section of Natural Gamma Logs (107-113 ft)
Repeat Section of Natural Gamma Logs (204-212 ft)
Moisture Repeat Section (30-40 ft)

Moisture Repeat Section (123-130 ft)

Moisture Repeat Section (185-194 ft)
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Borehole Information

C9513
Log Data Report

Log Date ‘ 2017-09-05 | Filename | C9513_HG-NM_2017-09-05 Site ’ 200-DV-1
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
Dry 09/05/17 SN3 08/31/17 240.2 Ground Surface
Casing Information
Diameter (in.)

Casing Type Drill Type Stickup (ft) | Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
TerraSonic steel Sonic 0.5 12 10.88-11.5 0.25-0.56 -0.5 11.9
Steel Becker 0.2 8.625 7.511 0.557 -0.2 42.1
TerraSonic steel Sonic 0.2 7.05 6.22-6.50 0.25-0.42 -0.2 160.3
TerraSonic steel Sonic 0.2 6.0 5-5.5 0.25-0.5 -0.2 240.3

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up.
Casing diameters are provided by the driller. The maximum logging depth achieved was 239 ft. Zero reference is

ground surface.

Logging was started after the second casing had been drilled. The logged interval to 11.9 ft was conducted inside

two casings.

Logging Equipment Information

Logging System

Gamma 5Th

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-0P-53023, Rev. 0

Logging System

Gamma 5Pb

Type

NMLS®

Effective Calibration Date

02/27/17

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

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

SGLS Log Run Information

Log Run 1 2 Repeat 5 6 Repeat 9
HEIS Number 1020010 1020011 1020012 1020013 1020014
Date 06/01/17 06/01/17 08/24/17 08/24/17 08/31/17
Logging Engineer Felt/McClellan Felt/McClellan Felt/Meisner Felt Felt/Meisner
Start Depth (ft) 0.0 37.01 41.0 130.0 158.0
Finish Depth (ft) 42.01 42.01 159.02 142.01 235.01
Count Time (sec) 200 500 200 200 200
Live/Real R R R R R

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

2439 Robertson Drive < Richland, WA 99354 < Telephone (509) 946-6455 « http://tsd.huntingtoningalls.com/
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Log Run 1 2 Repeat 5 6 Repeat 9
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
C9513FTB2017 C9513FTB2017 C9513FTB2017 C9513FTB2017 C9513FTB2017
Pre-Verification 0601AV00CAB 0601AV00CAB 0824AV00CAB 0824AV00CAB 0831AVO00CAB
1 1 1 1 1
Start File AD000000 BD003701 AD004100 BD013000 AD015800
Finish File ADO004201 BD004201 AD015902 BD014201 AD023501
C9513FTB2017 C9513FTB2017 C9513FTB2017 C9513FTB2017 C9513FTB2017
Post-Verification 0601BVOOCAA | 0601BVOOCAA | 0824BVOOCAA | 0824BVOOCAA | 0831BVOOCAA
1 1 1 1 1
Depth Return Error (in.) N/A 0.0 N/A 3.0 high N/A
) Fine gain No_fine gain Gain adjustment No_fine gain No_fine gain
Comments adjustment made adjustments after file 56 adjustments adjustments
after 29 ft made made made
Log Run 10 11 Repeat
HEIS Number 1020015 1020016
Date 08/31/17 08/31/17
Logging Engineer Felt/Meisner Felt/Meisner
Start Depth (ft) 235.0 230.0
Finish Depth (ft) 239.01 238.0
Count Time (sec) 200 200
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) N/A N/A
C9513FTB2017 C9513FTB2017
Pre-Verification 0831AVO0CAB | 0831AVO00CAB
1 1
Start File BD023500 CD023000
Finish File BD023901 CD023800
C9513FTB2017 C9513FTB2017
Post-Verification 0831BVOOCAA | 0831BVOOCAA
1 1
Depth Return Error (in.) N/A 5.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 3 4 Repeat 7 8 Repeat 12
HEIS Number 1020017 1020018 1020019 1020020 1020021
Date 06/05/17 06/05/17 08/24/17 08/24/17 09/05/17
Logging Engineer Spatz/McClellan | Spatz/McClellan | Spatz/McClellan | Spatz/McClellan Felt
Start Depth (ft) 0.0 36.0 41.0 130.0 158.0
Finish Depth (ft) 42.76 42.0 159.02 142.01 239.02
Count Time (sec) 15 15 15 15 15

2439 Robertson Drive < Richland, WA 99354 < Telephone (509) 946-6455 « http://tsd.huntingtoningalls.com/
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Log Run 3 4 Repeat 7 8 Repeat 12
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25
Log Speed (ft/min) N/A N/A N/A N/A N/A
Pre-Verification C9513FPB20170 | C9513FPB20170 | C9513FPB20170 | C9513FPB20170 | C9513FPB20170
605AV00CAB1 | 605AV00CAB1 | 824AVO0CAB1 | 824AVO0CAB1 | 905AV00CAB1
Start File AD000000 BD003600 AD004100 BD013000 AD015800
Finish File ADO004276 BD004200 ADO015902 BD014201 AD023902
Post-Verification C9513FPB20170 | C9513FPB20170 | C9513FPB20170 | C9513FPB20170 | C9513FPB20170
605BVO0CAALl | 605BVO0CAALl | 824BVOOCAALl | 824BVOOCAALl | 905BVO0CAA1L
Depth Return Error (in.) N/A High 0.5 N/A 2.0 high N/A
Comments None None None None None
Log Run 13 Repeat
HEIS Number 1020022
Date 09/05/17
Logging Engineer Felt
Start Depth (ft) 225.0
Finish Depth (ft) 233.0
Count Time (sec) 15
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 0.25
Log Speed (ft/min) N/A
Pre-Verification %?)gf\'/:g(?ggglo
Start File BD022500
Finish File BD023300
Post-Verification %gggi';ggggglo
Depth Return Error (in.) 1.0 high
Comments None

Logging Operation Notes

A centralizer was not installed on the SGLS and NMLS sondes. The sondes were enveloped in plastic sleeving to
prevent potential contamination.

Analysis Notes

Analyst

P.D. Henwood

| Date | 09/21/17

Reference(s)

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

A combined casing correction of 0.807-in. was applied to the SGLS data to 11.9 ft and 0.557-in. to 43 ft. Casing

corrections for a 1/4-in. thick casing were applied for the remainder of the borehole. No corrections were applied
for the thicker casing joints associated with the sonic casing where the maximum thickness varies from 0.42-in. to
0.5-in and results in lower concentrations at 10-ft intervals.

No water correction was applied in this borehole as groundwater was not reached.

2439 Robertson Drive < Richland, WA 99354 « Telephone (509) 946-6455 < http://tsd.huntingtoningalls.com/
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SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified

as ftB20170216, using an efficiency function and corrections for casing and dead time as determined by annual
calibrations.

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs or where two
casings existed were removed from 41 and 42 ft and from 158 and 159 ft. This results in a data set where only one
data point is presented for each depth.

NMLS data are reported in counts per second.

HGU* is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in

Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

Cs-137 and manmade uranium (Pa-234 [U-238] and U-235) were detected in this borehole. Cs-137 was detected at
30, 31, 52, 53 and 55 ft. The maximum concentration was approximately 1 pCi/g at 30 ft.

Pa-234m was detected at 29 and 30 ft, from 36 to 42 ft, and a few other intermittent depth locations deeper in the
borehole. The maximum concentration was measured at 34 pCi/g at 38 ft. U-235 was measured at intermittent
depths throughout the borehole with a maximum concentration measured at 3 pCi/g at 42 ft in depth.

Radon inside the casing is evident from 115 to 160 ft in depth where the Bi-214 energy peaks (609 and 1764 keV)
used to assay naturally occurring uranium diverge in concentration .

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 depth interval from ground surface to 12 ft was logged within two casings.

The manmade, KUT, and moisture repeat plots indicate that the respective systems were working properly. The
manmade repeat suggests some variation. The repeat data acquired at 500 seconds rather than 200 seconds probably
reflect the most accurate concentrations.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-160 ft)

Manmade Radionuclides (150-310 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Combination Plot (0-120 ft)

Combination Plot (120-240 ft)

Combination Plot (0-250 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-250 ft)
Manmade Radionuclides Repeat (36-43 ft)

Repeat Section of Natural Gamma Logs (37-43 ft)
Repeat Section of Natural Gamma Logs (130-143 ft)
Repeat Section of Natural Gamma Logs (230-238 ft)
Moisture Repeat Section (36-42 ft)

Moisture Repeat Section (130-142 ft)

Moisture Repeat Section (225-233 ft)

4 Hanford Gamma Unit

2439 Robertson Drive < Richland, WA 99354 < Telephone (509) 946-6455  http://tsd.huntingtoningalls.com/
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Borehole Information

C9555
Log Data Report

Log Date | 2017-10-10 | Filename | C9555_HG-NM_2017-10-10 Site | 200-DV-1 (T-3 reverse well)
DTW: (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None 10/09/17 HIl 10/09/17 250.8 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) | Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Becker 0.4 85/8 7172 9/16 -0.4 30
Threaded Steel Terra Sonic 0.4 7.05 6.22-6.55 0.25-0.42 -0.4 160.2
Threaded Steel Terra Sonic 0.4 6.0 55 0.25-0.5 -04 250.2

Borehole Notes

C9555 was drilled as a replacement for C9498.

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and
casing diameter for the Becker casing. The Terra Sonic casing diameter information is provided by the vendor.
Maximum logging depth achieved was 249 ft. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma 5Tb

Type

60% Coaxial HPGe (SGLS?)

Effective Calibration Date

02/16/2017

Serial No.

54-TP134441B

Calibration Reference

HGLP-CC-152, Rev. 0

Logging Procedure

SGRP-PRO-OP-53023, Rev. 0

Logging System

Gamma 1Hd

Type

He-3 (CPN 503DR) NMLS?

Effective Calibration Date

02/23/2017

Serial No.

H310700352

Calibration Reference

HGLP-CC-151, Rev. 0

Logging Procedure

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

Logging System

Gamma 5Pb

Type

He-3 (CPN 503DR) NMLS

Effective Calibration Date

02/27/2017

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

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

Logging System

Gamma 5Pb
(NMLS without source)

Type

He-3 (CPN 503DR) PNLS*

Effective Calibration Date

02/27/2017

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

SGRP-PRO-0OP-54002, Rev. 0

! depth to water inside casing

2 Spectral Gamma Logging System
3 Neutron Moisture Logging System
4 Passive Neutron Logging System
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Borehole Information

C9555
Log Data Report

Log Date | 2017-10-10 | Filename | C9555_HG-NM_2017-10-10 Site | 200-DV-1 (T-3 reverse well)
DTW: (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
None 10/09/17 HIl 10/09/17 250.8 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) | Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Becker 0.4 85/8 7172 9/16 -0.4 30
Threaded Steel Terra Sonic 0.4 7.05 6.22-6.55 0.25-0.42 -0.4 160.2
Threaded Steel Terra Sonic 0.4 6.0 55 0.25-0.5 -04 250.2

Borehole Notes

C9555 was drilled as a replacement for C9498.

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and
casing diameter for the Becker casing. The Terra Sonic casing diameter information is provided by the vendor.
Maximum logging depth achieved was 249 ft. Zero reference is ground surface.

Logging Equipment Information

Logging System

Gamma 5Tb

Type

60% Coaxial HPGe (SGLS?)

Effective Calibration Date

02/16/2017

Serial No.

54-TP134441B

Calibration Reference

HGLP-CC-152, Rev. 0

Logging Procedure

SGRP-PRO-OP-53023, Rev. 0

Logging System

Gamma 1Hd

Type

He-3 (CPN 503DR) NMLS?

Effective Calibration Date

02/23/2017

Serial No.

H310700352

Calibration Reference

HGLP-CC-151, Rev. 0

Logging Procedure

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

Logging System

Gamma 5Pb

Type

He-3 (CPN 503DR) NMLS

Effective Calibration Date

02/27/2017

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

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

Logging System

Gamma 5Pb
(NMLS without source)

Type

He-3 (CPN 503DR) PNLS*

Effective Calibration Date

02/27/2017

Serial No.

H34055445

Calibration Reference

HGLP-CC-153, Rev. 0

Logging Procedure

SGRP-PRO-0OP-54002, Rev. 0

! depth to water inside casing

2 Spectral Gamma Logging System
3 Neutron Moisture Logging System
4 Passive Neutron Logging System
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SGLS Log Run Information

Log Run 1 2 Repeat 5 6 Repeat 15
HEIS Number 1020100 1020101 1020102 1020103 1020104
Date 06/19/17 06/19/17 09/21/17 09/21/17 10/10/17
Logging Engineer McClellan/Spatz Spatz Meisner/Felt Meisner McClellan/Spatz
Start Depth (ft) 0.0 24.0 28.0 92.0 156.0
Finish Depth (ft) 29.0 28.99 157.01 104.0 249.01
Count Time (sec) 200 200 200 200 200
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
Log Speed (ft/min) NA NA NA NA NA
Pre-Verification C9555FTB20170 | C9555FTB20170 | C9555FTB20170 | C9555FTB20170 | C9555FTB20171

619AVO00CAB1 | 619AVO0CAB1 | 921AVO0CAB1 | 921AVO0CAB1 | 010AV00CAB1
Start File ADO000000 BD002400 AD002800 BD009200 ADO015600
Finish File ADO002900 BD002899 ADO015701 BD010400 AD024901
Post-Verification BVOOCAAL BVOOCAAlL BVOOCAAlL BVOOCAAL BVOOCAAL
Depth Return Error (in.) N/A N/A N/A 1.5 low N/A

No fine gain No fine gain No fine gain No fine gain No fine gain
Comments adjustments adjustments adjustments adjustments adjustments
made made made made made

SGLS Log Run Information

Log Run 16 Repeat
HEIS Number 1020105
Date 10/10/17
Logging Engineer Spatz
Start Depth (ft) 175.0
Finish Depth (ft) 185.0
Count Time (sec) 200
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 1.0
Log Speed (ft/min) NA
Pre-Verification %?_gf\';gggggll
Start File BD017500
Finish File BD018500
Post-Verification BVOOCAA1L
Depth Return Error (in.) 3.5 high
No fine gain
Comments adjustments
made
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NMLS Log Run Information
Log Run 3 4 Repeat 7 8 Repeat 9
HEIS Number 1020106 1020107 1020108 1020109 1020110
Date 06/19/17 06/19/17 09/22/17 09/22/17 10/09/17
Logging Engineer Spatz Spatz Felt Felt Spatz/Felt
Start Depth (ft) 0.0 24.0 28.0 130.0 156.0
Finish Depth (ft) 29.49 28.0 157.02 143.0 250.27
Count Time (sec) 15 15 15 15 15
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA NA
Pre-Verification C9555AHD2017 | C9555AHD2017 | C9555FPB20170 | C9555FPB20170 | C9555FPB20171
0619AVO00CAB1 | 0619AVO0CAB1 | 922AVO00CAB1 | 922AVO00CAB1 | 009AVO00CAB1
Start File ADO000000 BD002400 AD002800 BD013000 ADO015600
Finish File ADO002949 BD002800 AD015702 BD014300 AD025027
Post-Verification BVOOCAAL BVOOCAAlL BVOOCAAlL BVOOCAAL BVOOCAAL
Depth Return Error (in.) N/A 1.0 high N/A 1.0 high N/A
Comments None None None None None
NMLS Log Run Information
Log Run 10 Repeat
HEIS Number 1020111
Date 10/09/17
Logging Engineer Felt
Start Depth (ft) 210.0
Finish Depth (ft) 219.0
Count Time (sec) 15
Live/Real R
Shield (Y/N) N
MSA Interval (ft) 0.25
Log Speed (ft/min) NA
Pre-Verification %%g‘f&gggggll
Start File BD021000
Finish File BD021900
Post-Verification BVOOCAA1
Depth Return Error (in.) 2.0 high
Comments None
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PNLS Log Run Information

Log Run 11 12 Repeat 13 14 Repeat
HEIS Number 1020112 1020113 1020114 1020115
Date 09/22/17 09/22/17 10/09/17 10/09/17
Logging Engineer Felt Felt Felt Felt
Start Depth (ft) 28.0 130.0 156.0 192.0
Finish Depth (ft) 157.01 143.0 250.02 201.0
Count Time (sec) 60 60 60 60
Live/Real R R R R
Shield (Y/N) N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9555FPB20170 | C9555FPB20170 | C9555FPB20171 | C9555FPB20171
922AV00CAB1 | 922AVO0CAB1 | 009AVOOCAB1 | 009AVO0CAB1
Start File AD002800 BD013000 ADO015600 BD019200
Finish File AD015701 BD014300 AD025002 BD020100
Post-Verification BVOOCAAlL BVOOCAAL BVOOCAAL BVOOCAAlL
Depth Return Error (in.) N/A 2.0 high N/A 2.0 high
Comments None None None None

Logging Operation Notes

A centralizer was not installed on the sondes. A plastic sleeve was placed over the sondes for the log runs to 157 ft.

Analysis Notes
Analyst

P.D. Henwood | Date | 11/02/17
SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Reference(s)

A casing correction for a 0.5625-in. thick casing was applied to the log data to 30 ft and 0.25-in. for the remainder of
the borehole.

A water correction was not applied in this borehole.

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

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs or where two
casings existed were removed from 28 and 29 ft and from 156 and 157 ft. This results in a data set where only one
data point is presented for each depth.

NMLS data are reported in counts per second.

HGUs is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in

Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

® Hanford Gamma Unit
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Results and Interpretations

Cs-137 was the only manmade radionuclide detected in this borehole. It was detected intermittently from 12 to

29 ft, from 90 to 120 ft, and at a few depth locations from 128 to 145 ft. The maximum Cs-137 concentration was
measured at 1443 pCi/g at 92 ft. Because this borehole had the potential to encounter Pu-239 and Am-241, MDLs®
are plotted with the Cs-137 on the Manmade Radionuclides plot. No Pu-239 or Am-241 were detected.

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.

PNLS consists of an NMLS sonde deployed without a source and is a qualitative measurement only for the detection
of neutrons. No counts were observed that would indicate the potential for neutrons being emitted from transuranic
radionuclides.

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 (0-160 ft)

Manmade Radionuclides (150-310 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (220-340 ft)

Combination Plot (0-260 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Moisture (150-310 ft)

Passive Neutron (0-260 ft)

Total Gamma & Hanford Gamma Unit (0-260 ft)
Manmade Radionuclides Repeat Data (24-29 ft)
Manmade Radionuclides Repeat Data (92-104 ft)
Repeat Section of Natural Gamma Logs (24-29 ft)
Repeat Section of Natural Gamma Logs (92-104 ft)
Repeat Section of Natural Gamma Logs (175-185 ft)
Moisture Repeat Section (24-28 ft)

Moisture Repeat Section (130-143 ft)

Moisture Repeat Section (210-219 ft)

6 minimum detection limits
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Natural Gamma Logs
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C9555
Manmade Radionuclides Repeat Data
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Manmade Radionuclides Repeat Data
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C9555
Repeat Section of Natural Gamma Logs
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Moisture Repeat Section
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Moisture Repeat Section
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Moisture Repeat Section
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Page 1 of 3
SURVEY DATA REPORT Request No.

174-136

Project No. Title File No.
DV-1 Boreholes C9497 and C9503 Final Survey;\ 2EWA-060
Job. No. Prepared By Date evigwer A

CACN: 302632-JPRC N.P. Fastabend 8/22/17 &deﬂ
DESCRIPTION OF WORK DISTRIBUTION  |SDR|PLOT| DWG

Obtain final coordinates and elevations of Survey File OR
brass cap markers for completed DV-1 Boreholes

09497 located west of 241-BX Farm in 200E Area J.D. Mehrer L
and C9503 located outside west fence of 241-T K.M. Whitley 1
Farm in 200W Area. J.B. Geiger 1

1

A.J. Green

Horizontal Coordinate System: WCS83S/91 (Meters)
Vertical Datum: NAVD88 (Meters)

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets

FOR OFFICE USE ONLY
OR Doc Type: WMU Code(S):

A-6006-495 (REV 1)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/16/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
08/22/17 Neil P. Fastabend / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates and Vertical Datum: NAVDSS
elevation of Brass Cap Marker for DV-1 -
Borehole C9497 located west of 241-BX Tank |JNits: Meters
Farm in 200E Area. ‘ Hanford Area Designation: 200E
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
Washington State Reference Network
Well ID Well Name Easting Northing Ejevation
C9497 C9497 573371.07 137276.54 204.82 Brass Cap Survey Marker in Concrete
Notes:

Surveyed location on top center of Brass Cap in Concrete.

Equipment Used: Trimble R8 RTK GPS

Surveyor Statement:

Page 1 of 1

D-2

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

Project: Prepared By:
Neil P. Fastabend
Company:
, CHPRC
Date Requested: Requestor:
08/16/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
08/22/17 Neil P. Fastabend / CHPRC

Description of Work: Horizontal Datum: NADS3
Obtained final survey coordinates and Vertical Datum: NAVDSS
elevation of Brass Cap Marker for DV-1 —
Borehole C9503 located outside west fence Units: Meters
line of 241-T Tank Farm in 200W Area. Hanford Area Designation: 200E
CoordmakaSyﬁenu Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:

Washington State Reference Network
Vertical Control Monuments:

Washington State Reference Network

Well ID Well Name Easiing Northing Elevation
9503 C9503 566699.92 136658.31 Brass Cap Survey Marker in Concrete

Notes:

Surveyed location on top center of Brass Cap in Concrete.

Equipment Used: Trimble RS8

RTK GPS

Surveyor Statement:

Page 1 of 1

D-3

A-6003-659 (REV 1)
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SURVEY DATA REPORT Request No.
] 181-005
Project No. Title File No.
DV-1 Boreholes C9498, C9513 and C9555 2EWA-060
Final Surveys
Job. No. Prepared By Date e ;' wer
CACN: 302632-JPRC N.P. Fastabend 10/16/17 ~ X
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG
Obtain final coordinates and elevations of Survey File OR

brass cap markers for completed DV-1 Boreholes

.D.
C9498, C9513, and C9555 located in 200W Area. J-D. MSures

K.M. Whitley

J.B. Geiger

R

A.J. Green

Horizontal Coordinate System: WCS83S/91 (Meters)
Vertical Datum: NAVD88 (Meters)

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets

—_———— s s
FOR OFFICE USE ONLY

OR Doc Type: WMU Code(S):

A-6006-495 (REV 1)

D-4
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
10/09/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor/ Company:
10/16/17 Neil P. Fastabend / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Cbtained final survey coordinates and Vertical Datum: NAVDSS

elevaticn of Brass Cap Marker for DV-1
Borehole C9513 located at the 216-S-21 Waste

Site in 200W Area.

Units: Meters

Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zonc)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

Washington State Reference Network

Well ID Well Name Easting Northing Elevation
C9513 C9513 567160.18 134013.30 205.00 Brass Cap Survey Marker in Gencrete
Motes:

Surveyed location on top center of Brass Cap in Concrete.

Equipment Used: Trimble R8 RTK GPS

Surveyor Statement:

Page 1 of 1

D-5
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
'~ CHPRC
Date Requested: Requestor:
10/09/17 James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:
10/16/17 Neil P. Fastabend / CHPRC

Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates and Vertical Datum: NAVDSS
elevation of Brass Cap Marker for DV-1 -
Borehole C9555 located at the 216-T-3 Waste |JNits: Meters
Site 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:

Washington State Reference Network

Well iD Weli Name EZasting Northing Elsvation
C9555 C9555 567258.75 136667.49 216.75 Brass Cap Survey Marker in Concrete

Motes:

Surveyed location on top center of Brass Cap in Concrete.

Equipment Used: Trimble R8 RTK GPS

Surveyor Statement:

Page 1 of 1
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
10/09/17 - James D. Mehrer (CHPRC)
Date of Survey: Surveyor / Company:

] 10/16/17 Neil P. Fastabend / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates and VeﬁhalDéth: NAVDSS
elevation of Brass Cap Marker for DV-1

Units: Meters

Borehole C9498 located at the 216-T-3 Waste

Site 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:
Washington State Reference Network
Welf ID Well Mame Easting horthing Elevation
Cc9498 C9498 567259.27 136668.74 216.72 Brass Cap Survey Marker in Concrete
Notes:

Surveyed location on top center of Brass Cap in Concrete.

Equipment Used: Trimble R8 RTK GPS

Surveyor Staterment:

Page 1 of 1
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Core Borehole Geologic Logs for 200-DV-1 Operable Unit Boreholes
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BOREHOLE LOG

Page | of {2~
Date: 7!,3!ﬁ

Well ID: c9497

| Well Name: NA

Location: 216-B-42

Project:

Four Boreholes in the 200-DV-1 OU

Reference Measure Point. Ground Surface
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BOREHOLE LOG (Cont.)

Pageiofi
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Page R of 8
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(") Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Met{'ggélsxzfr size; Water
995, 4 ' e o 01
_| ,, 1o F o'l :950‘%4.,\183‘ \CovL3L
_g\ i -’v\«\‘. sm.‘ siblo 180.\ (Lo?am\"la?oQ \ \éo-b-gs6
_p £0.b-165.65an (5): Aats dlom; Sgpdes Lu-wedibcfilels Yook
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— L‘ She x YW WA - V\m-q‘ms\nc w\acsl‘ NG BYia .J(’c‘ CG\"Q—S;‘
: 25115 ohye oo SRR A Yo dnak 1§4.9169.9
\%.1-5' qg\ .‘ gTm:; M \7\, dr?\‘ma(&!g‘l 4-18%.2).
=, EEyes N o el 3.8'*\9‘10‘ 5?\3«—\54‘\3“9\('1”3&-\0«-«49\”(}%\ Rresend.
\_\90.71,.\1 _\:};! :::‘ lod’ H‘C 2. 5‘ H‘ &w amuls h
_ sand idbedach s (e oh-00 \n f\ubb-,\
19p— =
e ORI (ore 253
a5 o4 -1a2.9: Skyme lh,sﬂ_u@mmmm_ 4oM-+x192 8. 0ligug® 1409- 1925
_\G‘; S doun E £ 007 ‘:' ’hmmm VN o ')\45"‘ -\%&LL\;&%‘; o
142_5 | Jm toalt. Mn'-," no \'#\u' u(‘c? | 5’5“ O\tu(\Drn o 0lor - yner
- S T ‘m(awﬂ 2, Core 23 A
e 4. . - 142.9- 145 4. plg b *{daa
_?‘ e x 'o./s\; r Lhwm(l TN -}mm LEA \24-194.9;
_\\ﬁ o 51 MR odoy - el
|q5_> mvc! )";Ola(n Ydflos -: A ofn Otb Yem ; 5K ¢
i — : ; : Wit -l \~ )S[WSH albrn; dey, eS; MQ'H\\'«NC\
_ o R N RV AN Cove 34— PETX9D
_ i At J% ? 8"ﬂlk-Hu Sithysand (0)S: 57 buaue 2ol | 194.7 ~ 199.F
_| g D I obh=-5 em '—7-‘?)/: QJ&C 257 maf
1 A IG(GI C
M'I—?((: 1:non sﬁr‘ 25Y1f2 !'Homom&hqmu dny_no rxn »o/ d, P’S
-5 ..‘:i‘..‘.-'..a o Wi Qdow / -Min (0 ;l & STH vhimaahod /Ind
] p - W OAn numbe t 1ard (ovida CF et |4 q" aMma¢ Mu.'
- S “ ‘0’6;’” 1.7 Sandy Gravel (G, %o, ffmmdﬁéiﬁz
200— i and; (avavel: peb~10 pm. 3% LR Ic 30/ walle. SRR dt. e'!L; , _Lore - B37X94
Ky i18and . ey o) CelRic 307 maw%%q#ﬁaa/mm; O3 2005 2p5.5
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& 00 5- 20 Sanly @cnue | (550 40 e, el
Reported By: ' o
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Print Name

P f 1D
BOREHOLE LOG (Cont,) e oD
Date: rb}rl/lq,
Well ID: c9513 [ Well Name: Na | Location: 216-5-13 Crib -
: Sample Description: Comments:
Def? - Sample Gfphlc Sediment Classification, Graari: Siie g:frrl;)uttlgr]l Color, Moisture Content, Depth of Casing, Drilling Method,
(ft) o9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Met::SéISgrtr;‘peltrar Size, Water
8 %1’; : o tm, I/, QJbsncso/o M@Q{t‘ Sp 2005~ 2055
e P . med~coarse,oclo dwwmalc ?SPCQiaﬂu \Lhrwh 202 0~ 2098k as;
_b’?‘ ; o,&&.ﬂd.. aov .0 . uau . ".1' FY'a (¢ 7&1{‘1
- .4?.;; ). [LBG[2 i brovonts qmoL PS dm waassive,nd rin w/
D5 Q&340 Slhaht ve staunirt_Jo7 2 ¥ ougplidateel joond oPlred claglmud at 203.0
N O'}O 2558~ 2088 SanduGravel(s3) ‘50, <
_ ‘(’)‘ £ Gm\id 507 Sand; Gravel: fhelo- Y emJ0/s Flsiy]  Core 36~ B39X74
o 265010 T madie, quartzile<R; Sand: W-¢ dom. med, 206.5-2{0.5
8| {52850 Lsic 157 mafic;sh 7. 54 4[2 Woromish orey,
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T i 2@8’2-210 5: mndu &mM f’sa\ 30/« amwe! 704
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uo_z(j,w 0.5 00: 2.2, 5% slaining at Redeitbal contack ok 2088 Has)
| W<lwof pink grave] (£ peb) Size. at 210. 2bgs: L
i N
2125 \\
i N
| £s
- &
2|5 \4%{(
- &,
’ oo
2F5 ~C
N N
i \\
22D
] \
| ~
— \
Reported By:
A Webpuive Geolog st _ Orgds Mo _jo 7377
J T Signature Date

Title
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Page [D of ID
BOREHOLE LOG (Cont.)
Date:
Well ID: ¢9513 | Well Name: Na [ Location: 216-5-13 crib
Comments:

Sample Description:

Q) 7-\0‘)

Ty 2407

Depth Graphic ) I PP — . Depth of Casing, Drilling Method
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, . . - ;
(") Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling MetCod, Sampler Size, Viater
evel, Other
2225 — e
| XA L
S /,
) X
225_——' Tt 1220 b Sand(8): \OOIoS vln-m av«\m( 7ot 30%, Cowe Mo
h[ééﬂ,a s\l | bm}l«an ('l"*uV\O i J“C\ v\nle‘l\m+<S 2943-209.% o\\ ho"P
L lenm 2055-22064. 335.0-2)7 O

L 0% 81,75
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(54
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\IP ve S PS bOlaL‘( Ll{l?c.m’f Uia¥ hw—')“.;‘ Ar\ NPT T TN JU(‘

.'q ‘ 20 0m ,é m,a 5 6[3- ‘-l brng}\%@"d (] St

235983 ” ul‘ \’?r'\ V- Consely .‘_l-t.& mdor Fe ‘,‘mm V-
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4 = @3 )~ 25},5 va{L;m\ Shad gﬂh&é \00405 7,0
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‘| 8and, 57 Silf; Grav #peb :ch Y,

M&C, 20/
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ma-FrcSlQ ad'zxu‘e,basaﬁ Sand: ¢, 15/,,&J&c, 257,

wadie. 84 oz Prrce it Cou ik non-plastte present

lenS o 733 .5 bag: 2.5Y (o] 2 Hyellowish brmon,

dry wotsone 1o vyl w HE PS, Fe‘Staining Hovvl

out=

ocbeciall apund cobbles 225-5 — 222

%'DIWW@M

21R.5 - 2405195§

“Total Deptie 240-5 Joas

Reported By:

—r;hark/ A MGuie

Print Name

= %_/W&MQM \0 -1/ D37/
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Date
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Title
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E-31

BOREHOLE LOG Page_1_of 43
Date: n-21- 2013
Well ID: C9555 [ Well Name: /2 Location: 216-T-3 I/R Well
Project: 200-DV-1 Operable Unit Reference Measure Point: Ground Surface
. g Comments:
Depth (ft) | Sample SrEghic Sediment Classification, gﬁézﬁﬁggﬁ%acmm, Moisture Content, Depth of Casing, Drilling Msthod,
Log Sorting, Angularity. Mineralugy, Pasticle Size,Reaction io HCI, Other Sampling Met‘h od, Sampler Size, Water
Level, Other
2 . I 30-39 "  Cavell Sacd (q SQ Sonic Core
] (40"/0 S Zoo/g Q 101 /0 ngl crs@ - V-crse Har\-Cm—al cm
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o W com act L no ¢xn _‘lg H(‘.\ Dr(&lom
35 _m.\-c\c v. well so(“ mateiy when wt“’ Cor€ 2 B3BKWS
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—o 1@ 35-39":  CGravell, Sand
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] lAl—tQ) ZS'</ UYa 4. .r-u..csl« Lm_gA (wd\
_ 12.5Y T gray (de)  da pen b HOl, Goneel:
do 5- 1S mm (d L.-u.- MeJ pd’bks) pﬂ&lom V- f—m; CokE 3 BRBIRKW?T
_ | pehbles , mod sschk, sub_ang. = rad., 0% [301 Hdo- 45 hes
] ‘{ MﬂLt— l’ﬁﬁu” '_L'snc m:?\r 'L-Lt L—Us»a{ j
_9 : dow: ’—w‘—‘ (G\N‘ i~ o‘scc$’)' Snu’ M_e_éf"l‘ﬁ 40
—(':. HQ( 2.5Y 4/' 3 nm—c , dampd , massive 3 Conapa
dr.s_____| (ul'ﬂ-v\ w44) ’gse (wh—v\a‘ml\ M‘lfli uJL-'.v\
_l” fwe-“', v. well serd. . non. o\‘san
. 139 —do': Silly Seed (S )
] 1(00% S, 35% M _S%EG) . Sand : med- y.crse Core <4 B3B KwA
us . { Ho% med. | "ID/. ene. 7—0% V. crse\ (e0% mn /"(07; 4S- 50" bhes a
.___;9 :M‘LL lug.(gé L(}.c __7_,:/41 ’ugf:lkjs L_' ,Pﬁ JN—_‘“J
_® ;O mica , sub. ang. , 2.5Y geagish browa
_ 9 ryn N Bel . {S.l-l wea b - MoJ r~¢v\ b Het
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| 1. ° 10320 man (med. - erse p'.H)(es ?N oan. wned pebble,
Reported By:
Jess liccking sr. Geologist B _/LLJ% //Lﬂ 2017
Prir; Name = 1"- Signgurs Date
Reviewed By: B () S / ' 1
Pri tN;me L 7(0,0%';512‘2 PG\ S/gﬁituré/ _Lzlbgte' #
For Office Use Only
OR Doc Type: WMU Code(s):
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 2z of 43

Date: 1-21- 2013

Well ID:

C9555

[ Well Name: /2 | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

550 1o

e

39- o' (Cow‘ 'J) :
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CdlLz-41.3':  Sand
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Mica , Ao ren -L._HQI IIOY‘- 6/! 5/17. sll. o‘a r

€ 4.3~ ¢ v fine arn. leng :

(15% S, 5% M), Sand v Lo medd (10% u.Lie,

H0% Line', 50% med-) , well g,rii sub. ang.
leo% m l ﬂ‘[aé ,ﬂgL'c: Lasall. ,ﬁa: l'vAJfLL .

ar -lt ol Mmd Cl, $”’

Jﬁmb: 2.5Y 4/3 olive Lfouv\ Sclf: /oose'

Aon- F laslic, v. well gork Mg Llsie, sl da

@ 4.9- 423" : Sand

(98% S, 2% M) . Sand: Line- crse (4% fire, dots
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Reported By:

Jess Hocking

Print Name

Sr. Geologist I/Z?@/LN?‘
Title S/gnatur Date
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BOREHOLE LOG (cont.)

Page_3 of 43

Date: - 21- Zo13

Well ID: c955

5

| Well Name: N/A | Location: 216-T-

3 I/R Well

Depth

() Samp

Graphic

le Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
e
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lv. well gor "- %il, felsie.
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(9s% S, sk f“ﬂ Sanel i vfire- v. crse (57- v-fone

s% f,g. ZO% ul 20% crse. 0% v-me).

s cxn Lo MO mod seck, sl dupp., c.or.../qfo%

" : L’-SA-/“ L.‘s.c ‘udeZ u-.f'\(‘:.:j‘ -

-~

I-c-uspar,' sub. any: LS Y "/l oy bre

La

v well socd,

S"”": /use ] sh. Jamo’ PN F[.\;Lr_
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e 419" : A,k spo"- esteA 25Y 1-5’/'

Mack no A -L. He.
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js,’,s‘\ ‘)gm —Nno  T¥n H . mafJ $of"'

s/l a{amp; (o0 % m /40/0( malie: La;-»/j [«anr_
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Reported By:

Jess Hocking

Print Name

Sr. Geologist " Zza /Zou}
Title S/gnatur Date
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BOREHOLE LOG (Cont.)

Page_ 4 of 43

Date: - z1- 2017

Well ID: €9555

| Well Name: N/a

| Location: 216-T-3

I/R Well

E-34

o Comments:
Depth Sample Graphic Sediment Classification, C?;?r:osl;? Slss(t:r::ﬁtl:c)): Color, Moisture Content, Depth of Casing, Drilling Method,
(ft) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other * Sampling Metrggéls?)rg];:?r Size, Water
FPEIS "9l s - of2.4dS " Sund (s&) Sonic Core
_g S% S, do%h G, 5% M .- y.crs@ I—\c\v\-Corej L.
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| oz ".: - ch. ebble . poef Sor: . .- nw.(. So0-SS§ ;b.g.
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50 50% fine ), sob. ang., v. well sord |y weak eyn b
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b
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| 1 50% C»«e) no_rya_do H&I vowell serd 25Y s/l B3FLK b ]
— - 5"7‘ ish Lrowo\ svb. ana., W% -F/"‘O%m ’ [e,'s-a
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-8 A sl - L o
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_|00 _|
Reported By: .(- /
Jess Hocking . Sr. Geologist ‘ / / ,//z /ZOI7
L Print Name Title S/gnature Date
A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.)

Page_S of 43

Date: n-2,-z017

Well ID: C9555

| Well Name: N/A | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

yoct

|
62%°

v'tt \J

€ 50.2 - 025" : v.line gm. lens:

Sonic Core

(50%s, So“/.M) Sand : 7 Lne Cloo%) v wall
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T
s(l aa - -lr n A \'\'Q\, z'€Y
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J J 1

e s52.4': Grovell,  Sand

{
Grrnvel _chanee 2= 20 mmm o fine - crse ?A-H»LO—SS'
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a‘r.: ?A_Jam MA[\‘: M&L'c. : Lug«”-

/Ogo/os 25% M SMA vf—g-v crse

54.5 - 55" : Q,____’) Silly S 5 B
10% &

(w0/° v L’( "‘ou/o ‘(u'l. S /0 med. . 30‘/. crse

5% . @g) V. weak run -L He, medde seri,

om. l e ar 1& .'.-.u m a[“(. :

hasel (59/.: Uhom), 2.5Y i gray . Silh:

J.«-: compact , massive v well sord  pon l,dasl-.‘c,

Pmdo»\ fdslc Gavel: 2-do mm (u.(;..c- v.crse

Reported By:

Jess Hocking

Sr. Geologist

Print Name

Title Signature Date
V4

/JZzs(zof 7

E-35
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page ¢ of 43

Date: \1-z1-2017

Well ID: ¢9555

| Well Name: n/A Location: 216-T-3 I/R Well

Depth
)

Graphic

Sample Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
750 >°

L

545 - 55" (cont'd.) :

Sonic Core

:Q.L“€$) .av-eAcM v. -cfag pc.‘)“cs sub. aug. —l‘l\cl

_V__.'l_ﬁf“’ ""1 J'QGI_Q_ 'CGlSvL avnrg j(

5o 554’ : Send ()

(2% S /Oé MS Sand : med - v.crse (2‘57‘»\‘4

S0 crse, Z5% . crse\ sub. ang. —-«M 'moJ surl,

A0 ryn "-o Hetr  z2.svY 5/1- a«—-usL anr\ R sl

_ia\m —qu: bb/bw\ /4010 + @ﬂl:(-‘ Lmll: ["'s“”

L w\fl L ar it . s/l Jdimlp'

Jr:’, Aon ’zlASL-L= NS r¥:n -l-n Hcl

SS'-‘- - 5'58 : Suna‘ C’I le (56’!3

(Uoo/e S, Ho% C‘l) Sgﬂd med- v.erse (/07.

1= d 0% m '/.c abe * ! [sce.:

| doth cese, 5% v erye)), ‘vLA?-'—"S——M
NO  ry¥a "’! HCL 2~$‘/ 3/l v. dark arey ‘u.clamf

;7wml-r. avahlule. L—Us)g.\/ é(ftvbl Z = (O mrom

-—mu/ c.“lt‘) 2domm. ebbles

suL An.- - sob rnd 0% m /10'/«{‘ M.&L‘l.'-'

bogald 2 Lolsie ?”_,1,.-&.

55.8 - SL.85 el Sewmd
(80% S 20% (1) Sand: ,Lt - v.crse %%Vw

40% erse, Z20% v. r.rsc.x - onk. ., m

secd , no rym ko Hel, lom Yo oD bwn

f” é ﬂF g"u ] so./em /5-0%(: m;(-'c.‘- Lusa.”"

ct-'s-(- aur-“z .uqr-lr,.jc -(L“spo.r -l-m.cg mice ;

m‘ z- Zo.nlm (vcnz— crsc !nl\»‘es\ i?'—"A."

LQ,!. Live oo.Halc-s sub. sy - SVB- nd. , §0°/m/

_S_O/. R MA£6 L&M le-c— nuqf-'t.lt

SL.85— S' : Sad (3)

(2% S, 2%G) , Sewel: line- med ( 50% Line

50% Md) w&“ sard . sl Jam.o— dry . Ao rn "—n

Hel, 2.5Y %2 gragiah boawa, 40% [ 4o%m,

[c. el ic. ) fc.u N iﬂ.a. mece- ,

el asal suL émwel v-Line - med.

nl-“)‘cs 12 lo-uu) suL anq— svb. an V. ioeaf Sd"".

’/00% m , malic: L«sn-ll

Reported By:

Jess Hocking

Sr. Geologist ( /

Print Name

Title / Signature Date

///28/2011

E-36

A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (cCont.)

Page_ 7 of ¢3
Date: "n=-21- Zol?—

ﬂell ID: c9555 Well Name: N/A

| Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

azon 2"

@ 582- 58.5': v [ue gen lens ©

Sonic Core

(Go% S, Ho% M) Sand : v.[.'.....- (ina (‘/57- v e

5570 .4\ V. wb” sof"' é” damp - G{QM'. wcc\k'

M Het , 25Y % olive brwa, 70%'¢/30% m,

/ ce 1 arte. e ‘e, »«L‘cé Lg_fg»/l

sub. ang. -y # sl Jamlp— JA»-.’:’, umlpu-l'. v well

- -|¢\

@ 5" 3. Cu\r.ewlf--Lon e£ V. crse tA;-J -

V. C.« »LH« (' "’Mu\ v. rooc SOfl' .z.-f.a'am MAL‘

LASA” /sp-\rst If.'n‘-‘ 7uqf‘,"r— , Svhna - avj

C 59.3-5%99" ¢ v fine arn lens:

(28% M 2% 3)_‘ Sil: \r)mn plasl—-c e vxa L

“ HC" 1.5&“ ‘ng: Maﬁivt'. ZSY /S o'uvl. l:nuh\’-

v % el rJ- sub. -wq

fl_'sd 2 7uaf-!1 qw\fiu‘& ‘L“Q wigen ,
s,.l. Jaw - ola ’
7 =

C Lo-05': Sand

(95%S . $% ) : Sand: med - v.crse (S% med,

J0% cse . 85% v.crve ) mod. sor), 0% w [ do% L,

mea. Lg Lg&/j, Qs,c Quqfl; 7;/&.’-11.11— LJJ»./

. mice ., d -l-e HCl

Z.5Y Zf/. L‘&c.l‘ éﬂmv@" ‘-”/Omm (an—

| el ac.ll,le,s) svb. ch. . IO()%M, walic: Ln,e_./j.

e bos : p, oed sediment, 5Y@ Yo

7,&(]%;,’; h red

@ GLE': Sand

| Sand chanset Gne- evse (5% Cia, 25% med | Fo%

crit) . zsé\/ 4/' d. jra.; . SS%M/‘/s—%f, »:-\L‘c-‘

U re * v . J al, owng. =
‘ J

. Ang. MoJ- s.ri
g

@ Lros- Lr.2': COMPJ&_J v: fna sand /s:” lens :

%S ‘/OM . J: V~c.‘ IOO.Q a - q -

-weJc-n- $ie LJJ s . lnn macfc :

5

hﬁsq/l, 2.5Y s Il olive brown , no rea b Hel

Reported By:

Jess Hocking

Print Name

Sr. Geologist //{Z?/ZOIZ
Title Signature, Date
7

E-37
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SGW-61095, REV 0

Page_8 of 43
BOREHOLE LOG (Cont.)
Date: (1. 21-2013
EII ID: c9555 Well Name: N/A Location: 216-T-3 I/R Well
Comments:

Sample Description:

| samoe | ' | Setert st o Sae St coy M con, | T2 S TR
evel, Other
L15—I Gl.oS - GL2.2' ((on-"‘o’.) : Sonic Core N
: _% V- well serd . Siff: ¢ u’- e, v, well aord Hanlord fan.
—w non. Flas-l-k . _no exa 1o Hel Core 8 RB3BKY?
] bs - Fo' \-ns.
_ e 62.2 - t.z.s' :  Sand -
10 Sene g @ ‘e - Crs 5% ‘(n»{ 25% el
_ 10% erse), SY WA 4 gony SS%han/d45%E, Coz€é 9 B3BKY9
B wmalic : basald, folsee: o+ guackeile, feldspur, Fo.d = 75.d bes.
_g Jn.’. no _rym tn HCI ana. - sub. ang
I » ,
25— € Lt.5 - bs' : Sand
| | Sanel change t meel- v.crse (S’/. med, 40% cose,
| [0% v.crse ] moel 4.r"'. ©0% m /40‘/of: malic:
| ASa lsie: Y Llspar ce Co2€E 10 B3BL.oI
_7 | mieon | A0 rxn HCl, Z5Y =5/ black . c(ry. 4.7 - 7“5-?'&,.:.
# _Z _(_ef;(_ﬂ:’.?, cove | “n ( S)
i (80%S ,20% &), Send’: med - v.%rve (S0%wed,
|8 0% C 0% v. crse . Sertd  sb. ang st
_(I;: jamip- e‘m’. 70‘/« m /307;£ , mo.c:a-' La(alt{ Cc—‘s-‘c‘- ]
-n_;_s r-‘-: U \dspar mica , a0 _rvn ko
c.' 2.5Y /"- aresish Lﬂvw\ élro\vo_l 2- 1Smm

(v .n.(— meJ ,.J,Ll‘cs\ gn.Jom vc\n pt“.les

0070 "~ /40/0( + MQL(- LASA-”’ L—(S-f- 79«\(‘1 LL

Z v peor soct

Sub. ﬂmj.' su_L:_rA_eJ

&
|
R

|
239

\{r\
AREr-L N

CorE (| R3BRLO3

™ 017 - (9.8 "

| JSY med- . % crie)  well

Sezd (<)

(‘75“/.,5 S% &) . SMJ (e crse (50% Live.

80.4 - 85.4' 575.

sub. 4. A
-[c.ls.r. Quo\rJ‘r. qva.r-‘t-lo.

55% L/ 4% m

deg, .
[

s 1
. ng:F.r mice malie: Lo.ssl\( oY 'S Hel,
25Y Sk Il olive browa - C—lmvt.l - 10 mm

—-Qgé ”U,les) @AJ:M«- V. CM oe,“v‘l. "S/gm

LA-S“L( L-‘s-a on«r"—t. !e. v. Poof Sof—l

e Sv‘: LY N S\l(’ mel
J

Cor€ |1Z R2BLOS

g4.8 - 89.8° »,7;.

.'(/00% S\' émvl-' no Iou:)w {.st-esu-l

Reported By:

Jess Hocking

Sr. Geologist

I/Zzslzmi

Print Name

Title

S/gnature %

Date

E-38

A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 9 of 43

Date: - z\- ze17

Well ID: ¢9555

| Well Name: /2 | Location: 216-T-3 I/R Well

Depth
(ft)

Graphic

Sample Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HClI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

a2%"

Uﬁ.s—}'o.o': s/L 5,"1 )

Sonic Core

s 0% M) San 0o%) , v. well s._r-LL

$g& 55,' ZQ g‘r/ @%n Usu- .uarl"— -uq.f“'t_.‘t
L Hel,

- A‘u«

ZSY 4/3 g'wL L@wn ) S'/l f// /qmp’ JAMD'

JJ
ggrg-.ol-, v. well sorl  noa Pla.sL'f., (- 2 mmn lclm“n-.

?Hsev\."--

Zo.d - 20.9": s.-/g, Saned (mS)

(50% S, 50%M); Sand i v lime (100%) v well sork,

J oIl l damge damp, o run Lo LI

2.5Y ‘f/! olive hrona ; S I$: f” domp - a/‘mr)

o massie U lqs-Lc

f0.9- 743" Sand (5)

(90%S, 2% &) Send: med- cree L80% med

20% erse) , sub well sork, 55% m [Js%L,
m.f.g Angqlz' SE sie ! ,ag-_‘;, ,z‘/-‘r_.'lt: Q'J:nrv

[
) v - Her, 2.8y % ""‘7““

brown ; Gtmu."‘ V. L‘—\c pebbles (2-4...,) b)rt-clom.

_L-:L_,__f_f._ul_hf) c.,.wLLLJ e ?I.S'(r\'fﬂ-' 'arf.sm"

any whert else ), 'pvtélcw!- madic ¢+ hasall  Vsome
-(c.[s-‘:-’ v r\Lr.jc ¢ in. . /-

C S -255": v (e arn. lm:

0% M 5% e e v well sort,

28 ryn L de s/- inor ; 5...«/

vf,g ([ 0%) 5& 24, F&l Gelsie :
OWA S - Q,.
- dawp

_u_MJf sdr-" 25Y 4/3 ol-v( anr\

@ HSS- 92.7":  Sand

(9% 5, S%M) . Sand: med - v. crse (10% e,

S0% erse 40% V. use) mod sord  sub. Ang. , Ao

ren l‘“ Hc' 5”44&-»0' g’gi.. 50/0M /50/.3?' MAL‘C-‘

I‘I’ . J ol , mica ,

25Y %A Lnu'\ brnvel: 2-omm (v fine

f’f-BMG-S> fdom Lo, 70%;-. //0% , male: ban/,l

Reported By:

Jess Hocking

Sr. Geologist _/_ /

///18/201 7

Print Name

Title / Signatur Date
» /

E-39

A-6006-993 (REV 0)




SGW-61095, REV 0

BOREHOLE LOG (cont.)

Page lo_of 43

Date: . z1- zo13

Well ID: €c9555

| Well Name: N/a | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

—

el

7/-55 - 7Z?l (Con‘{'.a'):

Sonic Core

_f,o,l;,’r.-‘ ?uar-‘z{k . sub. anj - su‘:. end. Y- poer sgr-’-.

€ 723 - 730" : zu7tm:1¢ :

Silt:  compa & my . 1 $ar"‘.

2.5Y /: olg,& Lg,.,m weak ren ko HQI; s_tﬁgl

\I-(m.c (loo%j v. well so('-‘ sub. ang. . o«o(cm.

Nth'c T¥n -L: HC.‘ zs-yq‘/! o'-v¢ l:nut\

@ 73.0 ~ 147 sgnal

(7§/a$ 5%—04‘)_‘ Sane ! med - v. crse (/o‘/. meal

S0% crse, "/64 v. u-s¢3 moel §_¢f" sub. anae.

_{_L_LF LHes)J nrl-&'am Zows , W% [o%E,

mod. _r~vn to HCL, sl ““'*F’ Jm , 50% /sor.f
MAL" L‘\so.“ L_Is.c quomLu. quv-’-t..‘.e Usz

s'/-41 ; 4 vc.l 2- 4»\!.

L A &I‘/ fc—ls.r_ quw“z L— & a 3 fh

_mJ V. ooo( safl

(747 - 286" Gravell, Send (.s)

(90% 5. 10% & Troce M. Sond: mcd- crse

(50/. mu’ <$0% crsc.) mac/ Sor-‘ d- ?, guL an

55%(/‘/5/»( , L‘s« : auqr z, Au«

ﬂnoLL) MA[C— L«;‘\N Ao r\M -ls HClt, Z-S'\/

“4 9ra . Grayel: 2- ‘!M_(_CA_FQJ_U“):

J
_{;ﬁm- an o sub. ang. © sub. rad., y. poec fgd,

4 V. f-ru asn. 'c_ns'

5(1 51 gzm ot v well sacd , po ren o

I sﬁ 5 (IOQ%)'u,ﬂ !ﬁg‘(' HOV‘M"D

ﬁm;&k__ga e l:a.;.ll', Z‘SY W) ¢|.ve Lmo.m.

Su‘;- ang.
J

Reported By:

Jess Hocking

Sr. Geologist Z /

//ZZSZZM}

Print Name

Title / Signature, Date

E-40
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SGW-61095, REV 0

Page_1l__of 43
Date: n-2zi-ze1%
Well ID: €9555 | Well Name: /2 | Location: 216-T-3 I/R Well

BOREHOLE LOG (Cont.)

- Comments:
. Sample Description: TS ——
r p p
= f 5 hic Sediment Classification, Grain Size Distribution, Color, Moisture Content, San?el?rgh :;gﬁg:jngég)n?":zg g:;;h(\)/séter
v 9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other pling Levél Othz : ’

e 77.8"': (munlf..-l—:.n .,(- 2-d wam (v. L,.._ Sonic Core

c.‘;“.c s m /57 ‘\L'r.: hga /j fo/s:‘r. :

acleile well  sord sub._ana. —sub. rad., dry. |
A ' J '

Depth

Sample
() P

286- 792" Sl (M)
(9% M, 5"/.5) Sill: compach, massive J‘?' . |
v. well Sg_f'(- ZSY Y L. Lrwvmsl« Qreey , A pksl—c-
00’/0[, Sanel: v. fine (100 /a)'v wi’l( slor-L. so,bq»j,

_Aq_,_sir_mj r~vn Yo Het, 100% L’, felsie:

700«1: R a‘ war "'?..'4'-% .

(804 - £9.8': ¢ Sand (2 5)
(3o%s 20% &) . SMJ MJ- crse (90% med, 10% ]
ase\ w&” ;af-l- (0% = /40/.[ maf«- base/-l

-

2 arfzile Jgar lrace mice ,

< ./L ang. , r¥. v. weak tn L I—(\(‘.t 25Y %
e j¢¢7(5g bnwr\ . Qr_-wc_‘ S-Somm [ Line-v.crse
dJ 7

_ pe bhles ), P&JIM '&Qles F0% m [30% £

| | mahe lmu/l L,sae q.,./—L. -L. Sub, amg. - $vb

| | rad. . -é-u-—-éﬁ-—#ﬂ— J

Vel LILER D4

€ 83.8-84.8": Gravell, Sand
(85% S, 10% G, 5%M) . [und® Sina- crse (0%

— fone L 4SH m ed, 5% crse) well S¢f4' (.'0% F/"‘O%
et -Iz ’ q.Lg_
_bASa./l so‘!. 'w-.‘. + s/-f Jamp- Jru NOo ryn io I—l('_( —

Z.5Y 571 3r .sh Lﬂgﬁ élmvd Z2-20mun
d. \csy pﬂa‘cm [ P,lt-f 95% m

_(_I.M_L,gb}z
/57 'F gn«gc_ b_f_ /l Lls.o a/-’zclt + S | ]
uL MJ ﬁ H losse , J'\-l: N 7::0_" sar‘l nobJ(:‘?\_

b He.

e 84 8 - 89. 8‘: éIMVC“ SAV\J
(40% S ZS‘/oég 5% '4) é ! med- v.erse

(30% med, S0 /o crse Z—A'_/g v. crsc.x med. s°r-l
gL an j 54. _o_! MF érq= ne rya tn BCL 807;m ]
/ZO%‘( matie Lh_‘g\.” [&".4 auarlz &v‘&f“‘?—ad‘:

‘ ico, T.SY >/ V. dark qray - élﬂ\vl-’

Z- 10 mm (Vu(c'/&‘— mcd- I)CLb'ggS' ,9#&“\,. \;.&M Pcbb'csl

Reported By:
Jess Hocking Sr. Geologist Z / //ZZB/ZOI}

Print Name Title / Signatur, Date
# /
A-6006-993 (REV 0)

E-41



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 1Z of H3

Date: 11-zt- 2oty

| Well Name: nw/a Location: 216-T-3 T/R Well ]

| Well ID: C9555
Depth Graphic
() Sample Log

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

Comments;
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

84.8 - 82.8" (cond d.):

Sonic Core

Sub. ana, ~sub. end. . peor ;efl 70/°M //0/0

Mt.'(.'.-. -‘JLASA"\l‘. I(,lsu.f qvqfa!z 1(. ‘S“ Jc.mp -

Ju’: ; 50” /aase' sH QIAMP -Jﬁ-,: + AOA a(«s-Lc.
moJ. YA lo HC-‘I. zZ.5Y /?- jrq.-..sl\ l)rbwr\

@ 84.5—8445' CC#LMM‘L—I\--LM ¢L 210 mmn

(wline - med. pcl,l,le.s) p—e.clcm live oo.l:“e.s .

20 % //Oya( m-(-l:t ' LA“ /-/ [r.’s.:. 7../4/1‘2-‘1&'.

e . LAL -

€ 84,95 - 85-4' . Geavell , Sand

Si ’7‘ cl\qn e /o-gse N clr-. , compnb! Mo S5 Tye ,
H ' f
[ wl.” Qufit 5y /2 o’lv_L AL A Sl\nal c."-anqt:

A IM (1007'), A we”saf-‘ ;SSAI/S%M. L‘%-‘g‘-

7unrl—t-. avaf-‘-'z L— ; MaLc ; lpasa/j cqu ‘ flnrmj

A -\'D cl, ﬁy') AM ; émv'—l C.LAﬁ-At ‘hL'Ac

ocbu¢5 (1 4&40‘\) $‘J‘= ama - Sub. rAA IgoY
walie s bagalf. J

C 853~ 860" :  lravelly Sand

(20% S, 10% &) : Sanel: 'mied: - crse (S0% med

m I-‘CJ 0% m/"/o/- maidie qu¢#

S0 cue\ well zqr" <ub. gM sl M qu:_

felsic: poanlsz, ﬁu.@u feldspar  mign, 2.5

6./3 ll Ia'.vo_ \wpwn N éf‘qvb’ 12 o (v [.»c

’GS) nMJbM y A ; sub. a»v.{ 2ot Sof"’.

307__& / ZDVO ”ma La:a.}l CJ.!;(. %

79&/'-‘%1{ ] 5” 440«-9— 4/"'4

@ 86.0 ~ 81.9' ¢ é.mv._llu Sand

($0%5, 25% 6 5% M), Gund? med- v ene (3%

Mw’, 50% cre, 20% . crse.\) ,oaee) sord. sub. ama.

S” a‘am’ dry . ne rea W HC\ 80% m /20/:‘

mafes lv-sa# t«-{s-c ﬁwn\f"‘f- .usrstl-f. f«-Uspv sico,

2‘)’ /l V- J&fl'. ﬂmwf—-[ Zz- ‘Zo..a»\ (V (‘\..—

crse ;cbucs cm v. [-u. pe.Upl..s 806.«/207-(

Moere Lﬂ-sa”' Ct[sm quﬂ/t“- 51”‘ /oﬂst S/"

J.\M'p— olr:, Hon- f(as-Lt- M.J rin -(vn H-Q,\ ZSV€/1

qrazish browea.

Reported By:

Jess Hocking

Print Name

Sr. Geologist II/L&/ZOI?
Title Slgnatur Date

E-42
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 13 of Y43

Date: p-2z22- 20 3

Well ID: c9555 | Well Name: N/a | Location: 216-T-3 I/R well
intion: Comments:
Depth Sample Graphic Sediment Classification, (?:::DS'EE Iglssg:lb?}tl:()):, Color, Moisture Content, Depth of Casing, Drilling Method,
(f) Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Met|l_10d, Sampler Size, Water
evel, Other
F‘s_? P 87.3' lusl s-\-...k.'«; FR“W(_ aveone Sonic Core
) ‘| _Seme kasa” emvds. l—‘o\n-CerA -Cw\
) 982 J
S| [iEieie 8208 Sand /Sl eva ko HCL = md.
- RN . —
% _X @ 87.9 - 89.1 Gmml( Sand
] (80%5S, /5% Co, 5% M) 'Sund: Lire- crse (d0% fie, | Cove 13 B3BLOY
i 5% med _10% eme) , well sock, sob AT 9o0.4- 954" b
—n 0% m el A, avack: le. Ct.ler froce mica So.m'pjg Collecled v
___% malie: Lasa/y[' no ryn Ln Helt . s'-’ J&M? -Jrv s 93.4 - 95. 4' Ljs
25—™ 25Y 7 groy ; lravel: 2-10 mm (. fone = med. Hels: B3FeL 3, B3FCLY,
- _Ftu:‘ls) n.Ju. v. fine pt“'es sub. qv\n - sub. ¢nd. B3FLK 8, B3FLKAY,
| poar_sack . G0% m [ 10% £ malic s boself Llge: [B3FcLo B3FCLLI,
| " _7gar-‘(..v'< . sll. Jaw-,p - o’r;, : Sild: loese dr-[l . RIFLLZ
] 2 non ’z‘zs’-if— Minol-
95 "'.'\ 5 : AaD
] e 8%. 5.{" sz‘- i‘n\.n-y\t F.-e_su«-l AfvaJ e 9z.4 Yoz 1200 cpm /1
] Some  busa l} .—-wc-ls ~ e 93.4' = zwo cpm s
] € 94.d' = 4060 cpom B/y
| C 89.1- 89.25 " v Line qrn lens : @ 95.4° = toso ‘.;’" /s
935 (50% S, So% M) Snncj v Lone ((oo/o) arca'om. ]
| _L'_f_-’t : mnr‘z. Qvnf’t-“' -l-fmz micon s/l J_g;m .
N | stod. ml bo HC/ v well sord, 28Y % 4. olive
| owA .'/J: d com pach ' well sord Cores 14,15 1k
_ " Aon ‘nlail-«" _ mod. _rmin_Jo HCI SENT TOo PNNL AND
100 —] 3 WERE MoT LOG&LED.
_ _ £ 81.25-89.8 Gm.,l( Sond
_ & (20% &, 25% G, S%M) . Sand i med- v ese
N ° { 30% mul S0% crse , Zo% e crse) , mod sock, _
] sub. A sl JAmP-Jrn . Ao _rvn L Het, 80%m
25 — 20 f m‘.‘ /uull Llhc quo-f-l-r. qua\(“t‘(
| L-Uwo.r m:ca: ZSY / V. 40/& arn.-al; élmvt-‘
] z- 10 M (V Line - med. pt‘:“‘s) m-«:ém v‘:ml. ot.LNCs
| sub. asy. - sub.md. , . poer s-r‘ 90%»//04 ]
| MAL'(— ‘Aftll (‘.l‘m nunf‘lz.o“t sl\( mep - e(fq:
= [ i T
106 — ) . Io se ” - ¢, med. r
— - ‘,'n ‘HCL Z~$Y f/l jr~7i¢(~ Lmum
Reported By: , j
Jess Hocking Sr. Geologist //124?/2017
Print Name Title Signa,t e Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page (4 of d3
Date:

H-22- 20t}

Well ID: 9555

| Well Name: N/a

Location: 216-T-3 I/R Well

. Sample Description: Lomments:

O | senve | STip" | segman cmstaton com S Demton co oo (o, PSS UMY

PPN God - 954" 5, Ui, slgé Qg_n/% Sead ((m)a5) Sonic Core
B ‘%b (80% S, 15% M, 59.4) andl ¢ ine -crve (16% Cold Creek Un:f - vpper
_ | v. [-u 10% fine , 0% cr«—\ arg. -Sub. ana .‘JJ Jum.
| elr ¢ sof“ S0/ m /‘50/( mineroloay = Uk«_gA ]
] Z.5Y /I d grag  rya o \—\Q\ = vknwna. ,;Jg”'

o —| % el isible ,(‘70-4""'!-!'): loose - Com.mp‘- CorE 1} R2BLZY
i ; massive s o‘aml,o' Jr.',', 2.5Y “ ey e l, o4 - 1129 "' Las
_lg E =1 HCL® vkawn. , plqch-L—. = 'JL—««M.J'; Strmuel S-\Mlple Coflee
_I& 2-dum (v five .,Abl«s) %% § [ 10% m , well sacd | no.d- 1015 bes,

3 ang. = sub . Jalsic : ..,.,lf,.le malic: base l4 Uels : B3FeMo, BIFCLS,

25— “j&':muﬂ[ delu\ 2. Iy 4 95.4' = RAD. CoNnTAM. |B3FCLG, B3FC LT, BIFCLY,
I - BIFCL9

e
-8 [= ;
N = 1 to. 4 - n4. s:tl_(m)
™ = (8%M, 2% s‘) Sill: massive, cowxp&o’ sh dawp-| Coze 12 B3BL29

" _Z =] JﬂMp 2.5 Y 4/4 olive Lrbwﬁ , wL" sof"' i-\'ﬂmj nz.4- 14.9"' bgs
] — ] r¥n -'-0 HEl, low P’Ail-‘c-l—y ,00‘/0‘F Sand :

_ | v. -r-M ((00%\ . SUL. ane. , IOOV‘ Q,\sue— dvﬁf“"- ]
_ ‘_;_;7.,«-[:.‘!: v. well serds
e . CorE 19 B3BL3I

R 2@t Sil ns.4- 1204’ hys

- (5% M, 5% S, Sill: massive, compach, dry-

17 N sll. dowp  25Y %k U clive brwa, . well sgnt RAD :

_ : rs rya o l‘l’c‘ . IOO'/,-C: noa p[‘;lu'- 54"4 : .nﬁ e "5.4' = loso 4',9.“ W
| elgie ackzile  mica, 100% f v.L‘,\,

2o —| Ciso%) v well ser). _
= ; CoRE 7o B3R L 39
IR Je e’ Sl 120.4 = 122.4 " bes.

s = (98% M, 7%S). Silk: massive., compuct, sll olump 5
° %';_—':;_ damp , non vlqsl—-c L 25Y Y2 alive Lruw\. v. nL“

i TS ke, shonn - med run b Bl 100%(: Sanl : s ]
] 9 .| ang: + IOO‘/-O)‘( C'-"l'é’ nua'l"!‘ utf‘-t_:k. v- -(-'AQ (IOO./o). Coe€ 21 B3B LY
R Sy well soct o < 23 glm of  lewinar bedding 122.4- 125.4 " bes.

_,: pf‘”ﬂ‘ e “4 Ll-n\ of Coce /7. - 1

25— cle nz.a': Silf - _

- {73%’4 1% S) Sill: massive _med. ccup«.-[—
g = lose, sl dawp - deyg , pan plashic, 257 % gragiak
_: : Lf«un . WC&L— no__r¥m l-o “C( IOO %o f V. well sor-l
~ e Sand : v-Line (100%), 100%f f‘-""' guactz,
Reported By:

Jess Hocking Sr. Geologist Z / ///18/20l?

| Print Name Title / Signat”ﬁ ~  Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page IS of H3

Date: y(- 22- 2013

Well ID: 9555

| Well Name: N/2 Location: 216-T-3 I/R Well ]

Depth

Sample
(ft) P

Graphic
Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

I
EL

@ nz.9 ! ((on""o‘) *

Sonic Core

7,,qu7..1¢ mico , V. well %(4 sub. an‘ . Due

T™ HAcklLyY TE¥XTURE (cvn»\ o'(v-uu He COI() -

:‘I; LA»J l'n c’cjermm.e ( L'Lki Cnm core ‘7

__LA.J‘ ul‘e 18...

us.d - ng.1': Sk (M)

_L&O'/a M' ZO% S) N S”’ loosc = _massive Comcl

- de lashic e, = blnwa . ~n do HCL= u‘uwm

v well sork, 15%()6% m , 25Y s Il olive

Lawn N 5..../ RN Lu (Ioo’/.) L V. well .Sof'l", ‘75‘/.['/

S% m , mtura’oqu = vkawn. 4+ rxn b Hel = vabnwa, ;

Lsob. asg. Sd:ﬂul @ 1S5.4' = RAD. ConTAM.

@ N F - II'J-.‘-" P med. laminear I;ule'v‘n_.; im-esen'l.

gt~ ng.s’: Caliche (cemenled Sand. Silf)

(55% M 4‘5% S)’ S.‘”f mqsg’,& . aM,.uJ, s“
Jaw o‘tq_, 9'A$LC.1 = uynkawn , Nnio HEt = unbkawn,

V. wc“ grl ‘100'/.‘ z.sY Y I8 gy Sand :
v. five (100 %): v well sord | sl cl.w.n Arq ,

./"t /Z%M sub. anae . anlo HC' = w\knsw\ .

mm-ern.'oau = unknww'- gc.ohmu" ‘,Arl' o( cort H"

.mu-‘ @ 115s.d' = RAD. coNTAM.

18.5 - 1204+ Sl Sa,.l (ms)

(55% S, 45% M) . Sonel: v lie- five (50% ulive,

50% (ie) , well soch , sl dowes- dewp, 9s% £ /s%

I
_L'_MJ_%;_._M HCJ * vabawn Mm&r&‘oau :
s ‘ I

unbnwn. | 2 q"'\-wc$L "n‘bw/\ * 6 ”‘ MESeipl ,

(«um--c" s“ d‘ﬂv\u" GIO.MP p‘&’llu‘-q el Ua"awv\

v ko lJfC.l bt unkww\: V. wt“ sol-‘ QS/O‘F IS%M

2-6‘/ s/z qer‘L EQ,& R "“‘-V'\Li L Ml&é‘

‘"'I A(so é_ai_n-'» Sujﬁml' 'n*rl» of Care ta,
sediment @ 1154 = RAD. comTAM.

Reported By:

Jess Hocking

Print Name

Sr. Geologist ”!2&/20'?
Title /gnature Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page Wo of 43

Date: w.-22- zo13

[Well ID: C9555

| Well Name: N/A | Location: 216-T-3

I/R Well

Depth
(ft)

Sample

Graphic
Log

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

Comments:

Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water

Level, Other

IZD-““ Iz3.o' Sqnolq Si'l’ (§M)

Sonic Core

(55‘70 M 45%5\ S;lt-‘ ‘Jense messive,

comF«gl' _Aon. a(aslc slong runleo l—\Q.l 2.5Y 5/3
N .
K. olive L&wn , chunks oe cemenled s,-// esent,

v. well serd . .l-....,p Sand v fine (100 %), v. well

‘70"/. C//a% m [Js-‘«- : ?vaflf_ .

sorl-. va Gnag -

, mice  ma ‘e

s l’ﬁs&{"‘ Aam{h

7./«/ "‘t:

e 120-4 '120.8' J ‘4- 12.2 cm o( ml‘l- ,amc'c\q.f LeJJiu..
(lighbly packed). -

@ 120.9-121.2" ¢ Sande Sill  (Calichd)

(70% lO‘/os) §‘”‘IJ¢MC massive , com?%‘!: .

. WQ“L p’-.sl.u 1-1

Slfé"-q ren_to HQ( 25Y 1’7-

heasily cemenlecl “'/c.co,: v well sodf,

. 4 ra.-4

00 9 ) v. well Sol-|'

1. amp - L.

,sH. J‘MD R SuL- an ‘75’/0 I: /57;:" Ic .4 quv“z

ﬂun’lt«‘l&". Ma-[-‘:_l «s&-”

@ iu.9' caliche

4“‘,\.&:‘-
J

€ jz2.0' celiche

$Ln‘.~qd‘t
J

€ 122" colichd

sleinaer.
J

_t
@ j22.7 -122.5 “ Ul em laminer

°£ JA\ML:
7

bedding ( /«.;47 pack ed ). |

@ j22.25' caliche

$J-ﬁ.‘.«.q .
- J

@ i172.4 - 123.0': S..d, <l

(55%M, 45%S) ; Sl " dense, compact

o‘w{ Lrbww .

d(mmp V. well s«“ z2.5Y % ”

l Y3 v ar-‘u’lc
v. Ltn;flao%) v. well sort,

| mod. p‘ﬁd—-«ul\‘
Svl) Qne: 2 smc/

sl J.mf— ey ’IO%[ //o%..' felsic:

s\:‘)-w t

r“ ' ce MﬁL“-’ Lo\f«”,

Mmico
+

v. wealk rva do Hel.

Reported By:
Jess Hocking

Sr. Geologist

Z/M/

///2?/200?

Print Name

Title

Slgnature/

Date
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SGW-61095, REV 0

Page \# of 43
BOREHOLE LOG (Cont.)
Date: - 22- 2013
Well ID: c9555 | Well Name: N/A [Location: 216-7-3 I/R Well
Comments:

Sample Description:

T
NY 2z 7200

€z 32Y9

=0

Defgth Sample GrLag hic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sarlr?el?r:h ﬁgﬁg;ngs’gg"'lr;? gilfe‘zh(\)/?/éter
( g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other ping ’ P ’

Level, Other
e ToE 30- 1254 "SI Sead (us)

(55% S 45% M) . Somel: v Line- Line ( 50% v-Loe,

Co le' C&Q-k Ul\f{ — VPPER

| S0% Live )

v. w&" socd, 2.5Y “f, i, browaish

CoRE 27 B3BLH43

125.5 - 130.5' \::,s

9+ stf. Juw.r o‘f\-l 0% /Io/..b

lokE 23 B3BLYS

129.8 = 134.8" Lo<.
J

Sunel, Sill (sM)

1(50% M, 4545, S% &)

Si “ JAmp J&g

MQ":V(

¢o»~pu¢J 78 w'." Sor""

’a@ L.'scf

e ack_ aac Cu\ . oy Ya

hrown .

V. quc ren to HCJ S_omumup. v(me (Ioo A)

957« f /57 &.lsac 40&.(41 qoar-’z ie :

Coré 24 B3BLYF

135.4 - 140.4 "' bes

wa(! Co nu—len( J

ur Sor:‘

we“ nwbl :Z 4&
lcs) Jo ;

l *
135.d - 136.4 b s
HEIS: BIFCMGL, B3FCMT,

€ 129.2- 129.65 ' . Sand,, é;ll

B3Fcmi , B3IFCMZ, B3FCM3,|

25Y 4/3 oll:vz bewn

B3FCMY B3FCMS

b2 299)

Calor change
J

€ 12965 '+ v. fine am. lens: _
(100% M) Sl com .\4 minel, y. well su-l,
Dfl-clom L,'9n< Sub. anq ' "'bo small lg c.‘cv‘-t/ga'h(

a0 _rea o HCL

. olive men '

Cor€ 25 B3R LYA9

Fhs-l-c. <I'\1 7.sY 3/3

140.0 - 145.0' Ljs

Sand., SH

_n 1@ /29. 65 - /30.5
_ﬁ | Silt c(w.njcsl 25y Y 0"v¢ browna , mod. Cold Creek Um" =~ lower
25— cemenled Sand _chanaes : mod. cemenled $‘-ranq
_R ren '(-g Hel cegﬁj_c_d{ chunks of ng_[iiﬂ-_’ﬁg&‘__ ]
B 1@ 130.2 - 130.8' ¢ 4 9/ca Hhin Jaminar bedding |
] (LJI\"’L{, Ipac—Ll.al)- -
i : CoLE 2( B3BLS!
e 1@ 1%.5-131.15":  Sandy, Sild 145.0 = 150.0" bes
R 1( Lot M, Yo% S s rmeel); Silk: dause, >
_m LTSI [ acl' L. well Sofsc S“ a\au«? Ol"-“ﬂP |
N | mod. - ilfov\; rea 4o Het, v, wea.k [’\as‘- r.-. i
Reported By: : i
Jess Hocking Sr. Geologist M!Zl/to#?
Print Name Title Signatu Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 18 of 43

Date: (- 26- 2013

Well ID: ¢9555

| Well Name: N/a | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

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

Comments:
Depth of Casing, Drilling Method,

Sampling Method, Sampler Size, Water

Level, Other

J.ll')zl\' .

/30.5 - 121.15 (cont '—l\ :

Sonic Core

Seael * v fie (100%) ,_predons. Lelsic : ?v-r-!z,

arka! sub. ang., v. well H.

ewap - Ty el 2- 4‘m~\ (V Cv-t .>O-L“C‘)

'ad.o‘cm. Zinin ; su“"’&t‘l ‘HM'Uqu ou-‘ sw‘«oh.

fu‘) ang., sreclom . MALL m-c-c ! Luu.”'

V874 fz j‘ L.’.‘;l« brown .

@ /%0.9- (3(.05': nodule of Sandy Silt

(65% M, 35% S drece @)

@ 13115 - 133.dS":  Sand, Sil}

(6S% M 25% S Jrace G Sill: derse.

Mwﬂ,ﬁ* J c-mp

| mod- cxn bo HCL ., weak pl*chL. . Send :

v. -Lu (loo“/.\. P&Cldd«« L.\s-c. 7.,»4-:.. averks. -lt

1
fub- ane., V. well 50"‘" ‘“ a\aw - w

10 YE 47; brawn H @rnv@.\ Z2-d mm (v fina pd:“cg\

_ng_ Zarw , scottend Homughout su.-\—-ow.

—uﬁ‘: preclom . M“LL Las:—”

C 132.9' : co[or A‘A‘)g : 2.SY 4/3 olfvt Lmum

e 133.45- 422.75" : S_MA. S

(5% M L 30% S, S% C-v\ S. I T devse . wmassive

M‘P"* V. wtu so(# V. wtes\c D'as-‘—w.-\—-.4

s/l JAMI’ —dry $_~\1-MA r¥n -Lo l—\ﬁ‘ cal-du.

7

e k‘lal rov L‘ 5‘ B e 5

100%) p&ajc L_ls.‘ quof"t qvafj-t.

sub. ang., v. wt“ sach sﬂ Jawl Afw, /bYl

A I
/L waisl qray CGtravel : 2- Sman

@ /33.75- 134.8 " 5,_4., s

(0% M, 35%5, 5%@.\ S:lf: dense , massive,

compha" v- well Saf‘l’ 5/1 JAMP- plcwwp

&ml v 'cml (100%5 N{d’" cdﬁt‘- oua/ qu v

Sl—nm— v ‘l‘fwu. [ i 728 -‘0 ‘—\Q‘ V- w!.u\:. plu‘l—-c- 7

Sﬂl’ QAAg. ¢ V- NL" 50(“’1 S/l J&Mf GIAMP ’

Reported By:

Jess Hocking

Print Name

//ZZ’/Zoli

Sr. Geologist
Title S/gnatu Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 19 of 43

Date: 11- 26 -zo(3

Well ID:

C9555

| Well Name: N/a

Location: 216-T-3

I/R Well

Depth
(ft)

Graphic

Sample Log

Sample Description:

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

Fd

133. 35 - 134.8 "' (cont'd):

Sonic Core

2 -

2.5Y 5/3 l«(. olive LQN'\ Gravel :

v bive ceclom. 2:“.« , sub_a

p“‘om maLc : basn—”— S(A‘H’gdc-‘ %ﬁm;zkgg{
520\-‘4»&. c.lwn‘f—s 0-‘ cmu-‘-o;’ s.’”/

OA.

4!69 n &' igg,_’ ‘iLItrvvq.L $¢c—J
/

/135.4 — (do. S Calicle (cem-cnl-»l sM)

C 405" (ld Creek Unid-

Lotakic: basall <o} Qﬁj el sor) . Grayel :
3 m (VF-M ad»uts @lom mo.cnc. bﬂnu

(Fo% M, 28% S, 2% &) . Sill: massice

UFFCF /Cou Creele Ont -
lower conl—sc{'; Z2.5Y 1/1

HQ" J"q— f_ll 4‘M N
. : Ve +1nQ (ch%\

an

| W

o ,

le

c'cu.

S"‘fllr\a ~NA “’0
Het -

s <v‘-l-¢c] /CgCOp T é:!lce.ous
) cemcnj , 10-20 mwm cemwlcai cl\w\.Ls ef

_ﬁ'/‘{'/ SAA;‘_Fftsﬁ-w‘l‘ , 7,5- YR ",2 FLQ_LJ'_s_Lj%_

@ 137.0 ' Calick e (CemtnL&&l MS\

(5% S 354 M 5% ine — crse

( 80% Live  Zo? crse) . well s.r4 20% £ /30% m

o f
s ! -, P ar, mafe

J‘ A»-q S # massi ve, moa(- (ompt\c.'l'

basa H

- /-ose , er SLﬂm\ rea -’-a HCL, v. well ,Sef-l',

czmeml-al "too %€ —)étmue_l /a 20 mamn

(Mu‘ - (rse pc‘oucs\ qvaf-‘-v. lg Lasa'

_\Lfm_s_a/-" cemen L--:-!

10 \/l( /1. ertsL L'Dulr\,

@ 139.3-/39.5 :

celidle /S /} Lmo/vni

51‘*0-‘3 ~n o BN

@ (4o - /40.5' (')I:LLZ lcemm-laJ Mé»

(L%, 30% M, I0%S) ; bravel: S-Smm

(five l.,c\\lc - sm. uLth\) pru{o»\- croe pebbles,

100% . malic: L-” V. peot sorL .b‘.mj—

sub rad. , ol JM‘)' alw,- Sl cg_ﬂ,;&pl-

loose—- ensé m e elom.
malie sl. da-p - J»q v well gort, mod- sL-

rea b HCL, 25‘/ 4/3 olive Brbwm -

Reported By:

Jess Hocking

Sr. Geologist

L AL

I{/ZSZZN?-

Print Name

Title

S/gnatur

Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 2o of 43

Depth
(ft)

Graphic

Sample Log

Date: n-2(-z013
Well ID: 9555 | Well Name: N/A | Location: 216-T-3 I/R Well
Comments:

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

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

|
i

140 = 140.5 " (cont ')

Sonic Core

= 25Y Y d ceagish hnwn ; Sand:

‘—-‘M.- V.erse (ZD%J L—!n.' 0% medl. . 20% cree,

S50% v. cme) Poar saf-'-. Sub. ane - sub. fﬂ.‘..’

gu A‘M“ Af-': ' ,pﬂa'vom. MQL.Z J ':a.s-. ”,
2.5 \/ 4/7- Jo jr‘-;a‘sl» Lr-vlv\. :

1405 = 149.3 " Sand 'm._l (s6)

(5% S, 30% é‘l S%HM )" Saue i crse- v. crse

(50/0 crse SO/e v. cnt} sub. any. . well sof"'

s”- J‘“F equ: 80%m /zoyl: Jmﬁfac Lﬂsa/l
L)sie: au.vlz quarlzile  ne evn b HECL,

259 Y% olve howa; Gravel: 2- (5.

(v.live pd“as - Sm. cobb(e), precdom. crse M—LL'O—S

5!1‘3 cm.o. ’W\A V. p«’( sar'l- o'b%m/SA [,'

M’-Lc— L__}_,”' L—\s-c ‘?_ug_’_‘J_st $Il J&me

A""l S ”’ Ioose : ‘jf~! —V wcl\ Sef“’ Mminer,

_Fgélm«- ‘CL\‘ LY

@ /0.8 - 14S "t (Color LL,.Mg 2.5Y 5z

am..mL I}va\

@ M5 - 149.3" 1  Syud. Gavel

((050/0 S 300/0 é‘l ‘/ Mx Som.d‘ [m&- v-erse

(5% L..-L 070 m.eaj 50/0 crse 45/ vcﬂt)

Sﬁ~ q&j. ¢ w'—u $°(’l' &/om /Z()%f

I le ! - f‘l—L‘- aonp,

1
25Y %/ e, , o et He: é!mv-&—l‘

2-0S (v?ne sebbles — sm. COLL‘G‘»\.

{
preclow\. V- fing - med. sebbles , sub. ama. - rad. .

Poar SOf',- 70% m /‘30%-F ';tu[f-‘ Ladsqu

‘ce, Sie ! quf"'l-!g : ﬁ chup— qu, 5 H ’Ong’-;

dm m.mr v. well sfl- no.« Dlas-‘-sc

€ 1458.7' ¢ (alor LL._‘.\:)U 7259 % d j"‘*,'""'*

Lrauw\.-

@ "-(3.(l3 C‘J,f chonae * 2.5 Y % jrq..v-'s‘«
J /

brow a

Reported By:

Jess Hocking

Print Name

Sr. Geologist I/ZZQ/ZOI?
Title Signat Date
7

E-50
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SGW-61095, REV 0

BOREHOLE LOG (Cont, Peos Lol AL
Date: |}-2¢-2013
Well ID: c9555 [ Well Name: n/a [ Location: 216-T-3 I/R well -
. Sample Description: Mt.i
Depth Sample Graphic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Method,
(ft) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Metlt\g\clie,ISgr:'rlE:ar Size, Water
PPN 149,23 — 150 5...‘./5‘ < (SM) Sonic Core ]
s e (S0%M , 45% S, Sh&) , Sill: losse- compack,| Cold Ceeak Unil - louer
m i L_i;__.d-:j_clm, v.well sord | meossive , roa. Ipfas(n‘r. _predom. o
_g 5 -'.'::‘ madtic  Z5 Y </ ey Sand : v line - v. erse
_| : (80% V~L"“-. Oo/o n-e_l 0% MGJ /0% cree
50 = 0% y.ecme ), sub. ana ~ sub. rad. v well gr-l»__ lorE 27 533 L-53
a $S% £/ d5% m , Lelsic: opar vartz.le 156, ~ 155.5 b,.s
| Mﬁ-Lsc Las-t-” J'-r ; ér_\uvl—‘ V. Z- 20 samn
_ 1 (vline - crse M_L‘ah-s . preslom. v. lina .-:dzl-lts @ ISLS' Cold Creek Yaid—
_Q Sub. ang - ng. fnej-, poor gr't 100% s ; m&(«c. lower /R-“.u Fra. T&..M
51.5 :\ e Las-x”- ;) éﬂr L s 10N -‘n HC-[ FthS (‘_o/\-\—a.e_“'
~
i l~/50—151.§' Sanel (5)
B (95%S, 5%E7) ; Sond: maed- erse (Fo% med, |
| 3% ust) . vue.n SOF-I', Sub. ansg. (J’OAM/'*DL_
e m asal o e, [eld Coké 2% B3R LBI
A s// Jawp— Aowp, no ren ds 'HEl 7-5‘/3/1 1S5.3 - 1o .3’ bes
] v v. dek ' ara. ’érfnw-c.‘: Z- Sagm?a‘nt - Someple Co”ec-l-e-nl‘l'-
_| V. trye ;>EJL“¢I’$3_ preelows . v. erse pebbles, 1561 — t58.2" b,
_;.: - = 90% m [10 %L . Mﬁﬁ" : basa M rt-'s- : qa«ftfl{i Meis B3FCNT, BSFJC-MB.
5 ™ = ccend . sl danp- dawp . v. poor Sord. B3FCMA, BIFCEND,
5% T ﬁ_“{ { ! ' B3IFCNI, BIFCNZ
e =1181.3 - 151 o ¢ l; Sillky, Send (0 8) .
N = (75% S 2% . % -r\ S’q.-m! LM- crse
] = {r0% L—-:. , S50% nuu‘ ‘/0% crse) v. well Sor“- |
(O — iu’a- ang. , SSV {/4{/. ~m_, ce.‘ﬁit -uo.fl-t C,of.é' Zal B3 LCI
_ = or &SA(J SH fjﬂ»"’ - dowp, 0.3 =~ 153" b s
Sl mod:  ryn b HQ.( ZfY Y d. q’re....z.l\ L)’n.un.: - |
% o Sild: foose - campu'—‘\l cemznlc.ol'{n places, Ringold Fau-, Unil E
_,'a v, el fof"!- , .Cg.!;.c sl - dawp, - ]
\Ut' g =S e u‘l[ﬁsluc ; M-r?—( 10 = 20 s (mesl - crse
i oo pebhlas) | predecs. _med. pebbles, 100% o,
| - ".' Ma-‘:\o: La.s-..”’ . s// Jr-u./? - ﬂ(ﬁm-ﬂt, well 59’1- ]
| : eE 320 B3BLC3
| o= :-' ___' ISl — 151,35 " ¢ S: { (M) 5.3 -~ /703’ Ljs.
\U;— 5 ':_ o (t00% M); SH' Compacd g{_gn’il Mmessive
——9“ T elmen beal [y .'J(o.u.s v. well sorf, NJD%F.
R ‘s// Ja.mp— e(a.m.p. med. p/ner—J--. mod ryn
g J—c, l'\’C\ zZ.5Y l4/3 a(wc brown
Reported By: .
Jess Hocking Sr. Geologist % / I/!Z&/Zolf
| Print Name Title Slgnaturp/ Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 22 of 43

Date: i-2¢ - Zor3

Well ID:

C9555

| Well Name: N/2 | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

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

390 yort

(55% S, 45% M) . S2d: vbme (1),

1S1.35 = 153.2' ¢ Silly Saud (ms_)_i_

Sonic Core

v well 9orl— sub. ass. 95% £ [ 5% m , felsic:

%_Lar-l-z 70@/“’1—-‘( mice. , m«ﬁ-‘c-‘ Lﬁs'l\“'.
AA“P', ne rxaA -’-o H(‘J: 2.5Y 5/2 rA...,isL\ erm\

. Sl Jeose  massive , v well secd, 00% £,

SJL- Oy,

@ 1s2.4 - 152.45 "+ Sil} lens :

(/00%"‘) Sl a(o.»se C_oua..’“¢—4 v. well Sof‘

damp | oo/nf _meel. PIgs-Luchw no ren o HC-',

Z.S"/ 4/3 Ol-‘vt ‘)fbv.m. -

@ /52 45 - /53 S’”—w SA.AA

(55% %, 45% M) Sand "t v fina- Love (50% u.lie

S0% [ina ) Ve well sork _sob. g 5% /5%

-t'.ls.r— AQ«/"'Z 9\/‘./“'— L wAC o . ,m..c.c - Lﬂniﬂ-“‘

J-.m.? , I'\g reoa -La Het, z.8Y L‘/2. d. ra.rsln

2
T

lorvwv\ ; S: "‘ /aose' Mt\”-vtr v-v-'&“ Soc

JAAP . (00% ‘(: [

@ /53 - 153.05' i Sand lens:

(95% 5, 5% M) : Sancl: v five- med (50%u.[ine,

35/ {-m( . ‘S%mul \ V. well 5014._ sub. o.a:’_.'.

0% ./ Ld a leee :

_zver"'v—l( '(mc.t Mmices 4 daw\?, no _r¥a -‘-g \'\C-\

sY% v dark 3&1135\ brown : Sild: loose,

v. well gord Ja-—T_. elom. ‘ il -

@ /53.05 - 153.2"' Sil, S<and

(55%S, 45hM). 5.“4 ine- Lo (50% v Lod

So/o [M-L) , U, w?_u sor-’- Sub. Ane. , 95“/54*&

1 Ii.c- 7,,..;1:, ,gar:{z"g M&J, MQL' ! ngad, |

amp, ‘Ao ra to PIC' Zs5Y VA d. 5r~7c'sL
brown ; 5:/11 /aose massye, v. well $0’J_'.

dam'z wo731[ S

Reported By:

Jess Hocking

Print Name

Sr. Geologist / //ZZ@ZZOIZ
Title Signatury Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 23 of 43

Date: 1. 2¢- 2017

Well ID: ¢9555

| Well Name: N/A | Location: 216-7-3

I/R Well

Depth

() Sampl

Graphic

€ Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size ,Reaction to HCI, Other

Sampling Method, Sampler Size, Water

Comments:
Depth of Casing, Drilling Method,

Level, Other

yoo!

37250

Halh

/53.2 -153.3 Sacd s ) (sM)

Sonic Core

25‘5’/0/‘1 45% SS Sill: loose — dewse , c-wm—‘["

L4

)
masgsive ¢ Iow' no r)'AsanuL\q JAMD IOO'/O f

N0 C¥n ‘Lo NC' Z'SY 4/3 o‘we l?mwv\‘ 5Ar\&":

v-five (loo/a\) v-well sert | A&vw:? 7‘5731(/57.',»«

-[tlﬁ‘ Y artz o, m : basa |

svb. ana.
J

153.3 - 1540 Sand (S)

('oo‘le S) M ‘:Me— med (55/9 LM 457

mtJ) 50% P /507(: mafie Las_a./-! L.Is.(_

qv‘\r'lz quaf-lr..le [t-uwaf v well sor-l,

s/l Ja»«p - 4'("1 + SvL J‘j‘ ne__r¥a ‘Lo RC".

2.5y / jra...’, R

1540 - 1s5.3': Sl (M)

(3‘5'/0 M, IS./oS) St denge LM anssive

toMD&f-'l. low Dlus-‘—.c L—. o(c“.‘ _.loo/a -f,

no :'\cn L l—\C—\ 2sY /‘/ olive E@w"\'

Sq.\d-’ v. [u.n. (loo /o\ , V. well Sd(‘\' IOO%[,

fz’s:‘«:: 7u.fJ'z . a.un.r«‘-ale su‘ qvqu y Jdu«'o-

15S.3 - (56,2 ¢ S (mS)

(% S 0% M) SOMJ v.fina - C.n.e (50% . [»@
507 [.«Q), /00701( Lelsic: y ;

sub. ana. . qup( v. well Sorf”' Sy

JA.M ! . .—u r l‘ r 'LD \

zZ.5sY 5/1- jf\-n;‘)L Lfbwo\.

1562 - 152.2 '+ Sl (M)

_QQZM.Z% S); SH- massive, campact

s/-l Jﬁ.mp— SALvr-«-L.J YD w&“ Scf-‘-, iow fm

o H(‘Jflz's‘/ 54 W, olive Enwn,' Send :

V- dine (/ao%) v. well Sol“ 100% £ Lelsie:

7unf£t ?va/‘lu!( mica , sub. enj- low

N.

] (e N 09 C(‘GL.LG e,

Reported By:

Jess Hocking

Print Name

Sr. Geologist U!Zt /20,1
Title Signature, Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 24 of 43

Date: . 26-72017

Well ID: ¢9555

| Well Name: N/A | Location: 216-T-3

I/R Well

Depth
()

Sample

Graphic
Log

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

Sampling Method, Sampler Size, Water

Comments:
Depth of Casing, Drilling Method,

Level, Other

T

/153.32 - /s8.1': & Sane (mS) L

Sonic Core

(50% S, 50"/0”) Sqn.ﬂ‘ v fie ((oo%), 100% £,

v. well

sub.

9/4.‘ Solt: nassive fcmna\f—-)l danp. v. well

60/-‘— bow rea L l—‘Ql 75\/ 4/7. '4_3Q7J_5_L

Erauu\

158.0- 159.15' +  Sand. Sl (M)

((Pb?oM "/0‘/0 S} SU mass/ve c.owqal'

['H W'—“ 50!4‘. g(o.mp'; SMJ V. [m—( - L»C (

100% v.live acedde down b 0% y.fine, 50%

100 % si¢’ quar e ,mica,

§qk. qnj V. wf,“ ng‘l', 'ow rY¥n l-o HQI’;
: 4 158.8 ~

&"'5}.8 : Z.SY /'S e'-‘v{ Lf‘ww:

15945 ' 2.5Y Y% v. dack gra.

Lsais - ys9.25' st (M)

(/00%: M\ S ” JAM» v well Sof-‘l com.pw".

‘ h a” Zoné ’ov.! DI&sl—Jc..Lu: ’ow— r:a r¥n
Lojl—lu. 25y Sy I, olive bt

olwc Lm_dp\.

159.2S - 159. LS ' Sand (5\

("5/o$ S%MT san 7570“/5/9»«: fq_‘s:‘ct

rizd mi &S&/l

Sq: 14 /oose' c‘c.u.\f' $”~ olawap PRV wel\\ sord .

Mocl $of-l' C.ne - M-#.G' (30./0 f-m-e ?‘0 m_c_tJ ) |

100 % ":,. RO YA -l-o HC\', 2.4\/ 3/l v. dark

3'&‘1’

159, s - 1sa.3s' - Sill (M)

('0070 M) S ”‘ o’Aw\.a V. WL" 60(1 UMPAQL,

L ma\.’ n . /qsc
H

\, zsy Y .J gravish bown

159, 3S - 1(0.3 W (S)
(26% S._2% M 5 Sanel : med- crse (50% mad,

50% ¢rg¢) 507% m /50/o . N sald d pepper 5agd_r__

gq_(s.‘ h arde. e., 7, MOCA‘ MAQL
4 r sort, ng_‘) ang. —SVLanq ne

ea ko BEL, 2.5Y T/ black ; ST came as alove

Reported By:

Jess Hocking

Sr. Geologist Z L[_'Z__/ //Zzs/zal_‘,’-

Print Name

Title Signature / Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 25 of 43

Date: (- 26~ 2017

(ft)

Well ID: 9555 | Well Name: n/A | Location: 216-T-3 I/R Well
o Comments:
: Sample Description: . ; -
Depth Graphic . N e . Depth of Casing, Drilling Method,
Sample Log Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Level, Other

Al

gprept

Ileo. 3 ~ [lel ' NO RECOVERY

Sonic Core

1l — I(oz,g': Sl §-J~71 Q-\mvc.l (Mséz
(55% S, 30% &, 15% f"’\) Sebel : - . erse

(Lo% crse ‘/07ev a;_g) wc.l\ sgr-‘ s-al, ang. ,

JA»\P— wt“' 90% m //O%[ ma:é:c Lle

feloe : nunrl"t quardzile , 2.5Y 2% black .

_5‘4_'9\«. txn 4o HC.( émvc_l Z2-50 wmmn (v Lu.-

v. crs‘)g ’o_e.labb.s ,) , sub. md —end. v peor sort .
106% m . makie * base I«l qup- wd‘ 5'4

WQ-"' N <o¢.-LM smw’ /ar.\vt., s-’ue.l;., ¢ 'PMJOM

malic . low A‘GLG.L{

[

1@ 161.9 - 162.8' :_ Silk, s..\Ju, Groye |

(40% S HohC, Zo%m Send : s,

crse - u. ¢rse ((po% erse, 404 v. crs() wo_“ Sof‘l’

5ub. ‘qu 90 % m /107/0 " M&Lc k z /-l L—‘anc.

ﬁ”‘f’z qvar’—zll ZSY 4/! d. Qrey |

I 1
) wod (‘%u 4o H’(‘.\ L. 9= 162.6' "3 he rxm teo

Het 1oz ~ 162.8"' . Gravel: 2-50 mu (v. e =

v. Cree pt-“)ltsx. 50‘ md - rnal Mr"‘
100% mIA lnsa/r/ Jn-: ; ‘S /J J’v . /oose

P&Jom M¢[< Hon. 42[«1144

/6Z2.8 - 165.3 " : L7 Grnvel (MC—A

(LM pe.LBLc— Sm, Col:'p!-t\ , Dfec‘om. fine - med

(4% &, Yo% M, 15% <. Gravel : S- 100mal

| pebbles , sub. ang. —rad., 95% m /5%, malie:

_L""-Sﬁ ”‘ Lc.ls«c . Juﬂ/lzc-lt’ (e ’("'l'?’ = Sm. rn4.

cul:“c) Silf: cose, cry, massive eompa-c(

in plqces , ceML-/ in quc.;s mec(om malie,
J P ¢
| non. .plasé‘c . flour cgnsc;knc... V. wc.ll $a/‘-l—

ne  ryn do HC\ 2. 8—1(9‘5‘3/ *  mod.  rea

Jo HCUl 10633 - 1%5.3' . SY % groy . Sand :

V. crse (Ioo%). sub. ang. pwf"of" 7‘)7m [wo%L,

“MALC-- l:afal-’-_ [ﬂ-’s»'é-‘ 7" ﬁ, ?vﬁf-‘tle dfq

Reported By:

Jess Hocking

Sr. Geologist L M I//?K/Zol?

Print Name

Title S/gnaturg/ Date

E-55

“ A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 2( of 43

Date! |(- 200 - Zo(}

ﬂell ID: 9555 Well Name: N/A

Location: 216-T-

3 I/R Well

Sample Description:

Comments:

AN}
2"

' Lo;u?d-c—" = {oosc +

(6S%M, 20%S, 15% &) ; Silk: dry Zsll dowp,

h raphi ing, Drill
T | Somle | 25" | Segmnt castitor, ran o pauton, S it oo | L
AS—lo 3,2350% 165.3 = 11b9.6' el (ms(;} Sonic Core ]
_?\\ (70% G, 20% ™M  10%S ), Grovel: 2- S Bingolel \:m-' Uacl E
_".‘ , : (v fine pc%lts - sm. r_gu,/c.s) ana. =~ rad, , v 2
_‘6‘ p gf" MJom v‘c:n& mea/ 'pr‘:tucs aNG'OM i ]
_| : comen Led ™/ Lo o, , ﬂ/n\ccs cemenled Y/
ﬂo___Z emen Jf % /(OAf' mac.c,-
_ Y ey _bxsul-, felse: quarlaile ; Silk: loose, dry, Coge 50 _B3BLA3Z
_ ‘i "o; A predom. q.Lc. sob. ans., Moss R, 13¢:.3 - 135.3 Las
A Jgni! N pl-.cef Sand: v. bine - crse (0% v (4 le lec
e 10% € 10% aed , 20% me) , aoel- well sock, 176.3 = 171.D" bys
ws—|m "o ub._ans. (0% m [do %t , walic: basall (elsic: |Hers: BIFLPA,
—w ,_,__ quﬁf“‘L ol.vaf“'h-lt L wrica , weale ~ S'L'mu. rra_to BSFLRO', B3FLRI,
|® I—‘C-' Ay i 0-(,0: (&ML«.Lo* 'L‘g'bval\ \a‘l B3FLRZ
| o ,' Sﬂf—zl'lon) , 16YK s/l
2 -._— ‘ =
b _3 RAEE2090 146, 8 - 162"t Calor J\J.ﬁg: love Y,
| g S:lf : pree o felsics CorE S| B3IBLSY
_ 135.4 = 180.4 'bys
o : Q ”-9—"'-2-,‘.’ élrggc.{s LSL,./. Q_M__.fse( w/ . >
_:‘ = siliceovs cement (a5 ren LHC.\\; 10YR /A
\,ﬂ‘g_m d. j.-_ggl,
i 1@ 1we.d' - woye o jm7i5L brown.
| SRR R 109.3' 1 10YR S/ gran,
: -.-g 7
1L9.6 — 170.3" © NO RECOVERY CorES 3\ 32, 33
' SENT _To PNNL. AND
170.3 = 132.9' :  Crravelly Sild (3 ) WERE NOT LoG&ED.

mo\‘-r-se: SL'DA-. va J—o HCI

v. well $or“

’prealam. Lelsic .2 5"/ “f2 |t

rowainl o ra an ne - bine (SOAV‘LM‘

50% L:‘«z , Sub. ang. e‘w &% L/ZO%»\ .
! J
l ‘e ! o l?ﬁ\f& I‘\L

«‘c MA[«-.-‘
ne_rvale Hel;

"lrﬁ.v&.( 5 SO (‘r'n-&— v.Crs€

Peb&lcs) ,&Iam erse nl,ucf 2. ~rad, Jrv,
v. posc Sor 100% s : quc // -mu—ars l—o

Le WQG-"L-C-PLG‘ Ca'nck&.

2
)
»

Reported By:

Jess Hocking

Sr. Geologist

Z/M

"/ Z8/Z°I'7 |

Print Name

Title

S/gnatUF/

Date
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SGW-61095, REV 0

BOREHOLE LOG (cont.)

Page 23 of {3

Date! u-2¢ - zo13

| Well ID: 9555 Well Name: N/A | Location: 216-T-3

I/R Well

Depth
(ft)

Sample

Graphic
Log

Sample Description:

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

Sampling Method, Sampler Size, Water

Comments:
Depth of Casing, Drilling Method,

Level, Other

@ 1708 - 173" :  Lpmvell, Silt

Sonic Core

(7% M, 25% 6, 5%S). S degy loese,

[4
v. well sw‘_. P_.-:.-lm. malic, weak ren b HCL,

sy “ gray Gravel ! S-Dumm (Line. v. crse

f{olv . Crs

100% m -

100% dr m. matic ,

weal ren to HOL 9. well sact.

CIH.B-122.9":  Gravelly, St

(80%M, 15% &, $%3); S/ massive, com

_im' qu,-.‘\c: v well eqrd N 'or(éom. L(s-‘c: 2.5 \'/

A

2 ‘ men L No_ rxa Lo Hel —Aon ASI"‘Q"

Gravel:  S-50mn (Line- v.cme Fg,Lst_ ), F.-ul.m

crse rg,L“c,g , 100% m > basa ” - poor ﬁo(“’:

malrie  sepporled Vsilh | sub. ang - sub. rnd.,

Qoaa ,il-el: 54&415 V- -c;‘—-l- (Jloo%). e’f‘-'a.
5gk. ave. M»\. L\s;‘c r NO_r¥n Ln Hel,

V. w{,“ d‘o/l-

172.9 - /73.8" ¢ Silly Sand. Gravel (msér)
1(H4o% S, 30% G, 30% M) . sz:g: med. - crse

(s06% ml-‘l'. So% r_rst) . sub. ang. . BO%M/ZO%

£, malve : E_As-”, felsic 7vul1:.‘ ?_Larl-z.’le,

Mmice , sy ‘% e qra , na r€a 1a HQJ'.

meel. sort - élce.vgi: S- (00men (-(:“At - v. crse

ebble __pebbles, sub an, -

rnd. , (00% an In\a\/l o V- poor sock . conq//omcra‘g__
4

T
132.9~173.5 ", locse 133.5-133.8° QJ»-;-

. denip ~dryy , v. well SofJ-' S0% m

5,&: Joase . <l d ,
[50%[, Ao rvyn -Iv'HCJ Non Flo-s-‘-‘c.

t
.

/ ?3'

bo% S, 30%6&,10%MY. : Line- crse

(Go% Line, 30% pede, 10% erce ), well sack, dey,

_n_q_em_(-_u Hel 5;/ YY) qreny , sbh. ane.

_@M. -‘-«-‘s.‘c (70%[/30%{1)'./ :[Q-'Sv'(" 4‘%«'/"'1;

/

7«&(":«'11 —matic : LAfg[f,: broavel: 5-SOmun

(ine- v.crse pebbles) predom. crse. pzl,“c-s

Reported By:

Jess Hocking

oy - rael-y Poor Sork 95%m [SA [

Print Name

Sr. Geologist " /ZG/ZOI?
Title Signatur Date
/

E-57

A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 28 of 43

Date: 11- 2t~ 2013

Well ID: ¢9555

| Well Name: N/a | Location: 216-T-3 I/R Well

Depth
(ft)

Graphic

Sample Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
vaalu
i

173.8 — 1348 (cond d):

Sonic Core

MAL‘G: lﬁﬂ(u")l" L—fs-(. ﬂw\r"-ul-t cov\j,om:';
133.6 - 134, 3" loose '134.3- 1348% SiHf:

Jf'q ‘ Mﬁfs'v( Cpmpq.g[' 173.8 ~ IH-S mq‘ﬁx,

134.3 - 134.8" loosé , v well sock , 134.3 — 138"

westhered | pon lp'as\(nc ,no_rea o HCL,

(748 - 135.3':  No RECOVERY

1354 = (263" Silly Seod, Geevel (msh)

(90% €1, 30% S, 30%M); Gravel: Z- SOmum

(v.fone - v. erse n.\:H-ts) pwulo.u crve ~ v. erse

.,,“__Fe,Lloles mocl. gqu- Su_b ara. ~rng,  madriee

w/s ” 100% m : bas«”' ‘é ! V. dine - erse

( "/07(’ Lhﬁ-(. ’0‘; Ln& ’ 'O %o m.t" qo./o ;gg\

Lwell Sof"-. clr-!: gul,. ana. predom, g-e.\s.‘c:

c leile | ne” cxn o WA, 2S5 Y

"‘/z gl, 3r«...sl\ ')f'bvdl\ 2 S H [ —Co

a('-v\sc ‘n P!qa.s 2"": ron a‘eu-.-‘--(. A¥A3 W’-“ 50(-\-:

M&‘L‘n{ /qf&g@ls r FEAOM Mﬁttc

(50% &, 0% M, 10%S). Gravel : 2- 40-«.«

(v.Line pf.“;les - 4m. “bbles) ;:rdcm. J. crse

c.lvlo(es'— sm. cobbles , v. c na.— b cad

| loose, 100% un : L_s_/f S:l: Jr,, loose = compaety

Nnen. ﬂ(o\ch V. wt_\\ -s.r\- :r(.n\ow\ Mﬂ-'L-C N

SMA v. LN. (/oo%), v. wo.ll soct =l'7 sub. a:j ,

O - nq.f:'c', 5Y /( .’ Jr’a—‘. L No r¥Ya -Ln

Hel.

126.95 -~ [/39.05 " Sl ﬁ‘“é? Grave] (m36)
(d0% S, 30% G, zo%M’) Sadel : v.Gne- v.erse

-]

(80% v.(ine, 10% Line, Z.5% med, 5% crse, 2.5%

V.&rse >, ut“ &!:.' sgL g 95/)»‘/5%

Hel, 136.4s- 134a': 25y e

f~u:5!( LIBWA p '?;»Q‘ l?‘l.oS'= Z-S‘/ s/' qra..l,,-
Ziml. 2= Fo mm_ (. fine pebbles — sar. cobbles),

Reported By:

Jess Hocking

Sr. Geologist Z //

n/28 /tol}

Print Name

Title Signatur Date
7

E-58

- A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (cont.)

Page 29 of 43

Date: - 26- 2013

‘Well ID: ¢9555

| Well Name: N/A | Location: 216-T-3 I/R Well

Depth
()

Graphic

Sample Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
G
a%e > ’

I
ppoue

136.95 - 139,05 ' (Con"‘ an

Sonic Core

'a_ree(gm. v. crse ne.‘rL_j-— sm. cobbles , mod Sof‘l’
 dey | (oesQ: suL —end. , 100% m : szH’

S.” stlf. /oose- ‘éomigq,cA' J:usl mass've
in_small Zones , son F'as ‘<, 'pru/om M«L(—,

v. well &f"’.

139.05 - (8o.1' §MJ=’ Grave) (sG)

((.00%3 30% & ID% M) . Sand @ vhine - v.cw

(59/0 L.-Q 5% L»Q'.ZSA mgi zséc«t

0% . a-;z) well sord, sub. ang.

('—‘s-c (UO%C/‘/O/“J lesc ?va/L qvnl‘“‘t (-e
MuL‘a La;a” 10YR ('/2 ., browars irn...,..

no I‘“IA "'o H‘C.‘ C"lmua.l Z’SOM-A d 'CIA-L -

v crse ozbbles)on_nlom med. oJaHes posc Sock

. ‘Su") ana., - fn-f—"! bo7 /‘/OAL p(q_,{-c

/wsa/l -[cH--‘ aa/-/z.-[e. ; Silf: dee , lovse -

compned , dens \_Meassive nm.':)(as Lie

_’mk:»«- [cls.c A w.g__l\ sort,

18o.1 - IBo.d': Sl

(55% M, 20% (2. 15%S

: Silk: dey, compack,

e'leuse. [ow- no p/asLal—q ; .ﬁom m.a(-r. .

V- WQ-“ sol"“ éﬂwc_l 2 5-0»«“-\ (v -(v\-t - y.Crse

eblle lom. crse ebble - sub ¢

7

/00% ‘pas¢. ” peor sgfl- . dee ; Sa.n.cl !

v. bne (Iao/.). v. we.(\ sord , sub. ane

pr-eclam mu-[m.: c(ﬂ-' . Iavgsc_. neo Nﬁ ‘ID

Hel, 25Y %h geng.
—5™

195.3 — 195,45 :  Cuage !ﬁ Sl (BM\

(F0% M, 20% €, 10%S) ; Sil+ [dw pl«ngL.

en compael  mass; ma wc_(( rJr

emp : G |: 72-¢ (V-.C.'»e- v. crse

P glo“gg ), Prtc[gm V. an. ‘:44 a'— l vb.

/l ele. - a/cuu..‘) . 100 Yom

l:asa. H’ Suw{ V- ‘m& //m)%) $Ué anq L V. well

Sor-l JMP . It-'mc, ZSY /Z. d

3“..\1.4,& L’Q\:u/\ ¢ e rya "‘b HC Y.

Reported By:

Jess Hocking

Sr. Geologist

YIIZZS/ZOI 7

Print Name

Title / Signature/ Date

E-59

A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG

(Cont.)

Page 30 of 43

Date: (|- 2(- 2013

Well ID: €9555 | Well Name: n/A | Location: 216-T-3 I/R Well
; Sample Description: Qo_rnm
Depth Sample Graphic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Method,

(ft) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Metrg\cliéls?)rtr:felrer Size, Water
s 1545 = 1963 Qi Sepd, Gevel ) Sonic Core |
| [(S0% G, 35% S, (5% M), Gradel: 2- S0mm | Rinagld Fm., Uil €

| (v fine — v.erse pc..';u.zs\ p--er\ reel- crse p'.Lbjcs', -
] é’ <ub. gj - rné Y. pooc Sof-" 0% m //0%(, ]
| mAC-‘f- l’as ”’ L.Is-c a.f-l-z le SMJ VLM
wo— % fie (0% v lie S0% Cira) | sub s uvell
] soct., slf. - dr Y, Imafic: __ -
i (3 becn b Lotuie ! qunck! “suackle Leldipar
] 2.5Y % aragish browa , o ren to He
| - Silt: non stc Josse 4"“7'.\" wa {{ ,.r.\’ minec
\0\1»5_
N 19.9 — 1923 ' S, :mv&' (Mél\ |
B (55% &, 40% M 5% S), Lravel: 2- 00 mm
_ TLy-fine - v erse sebbles) . pr-eclem erse FeJ:Lles
| dey | - sub. 'r v peer sor-l' 90% m //O%L |
" malic: Bsall Lolge: suackzile ; Sill: pon ploshe] coce 34 B3R L33
_| s drjq /use oV wc.l( sort massive .ﬂovr— lilce (953 — 2003 gy,
| : 2] comsis Sand : v. Loe (100%) sub ana. ]
__g ‘v well $of4' dgw pr&JoM mﬂ-‘-(_ SY /) j'ﬂ;if"
e 1 ne _r¥n 4y Ht_l :
™
m,é__ ' 199.2’ " ]
|w 5o.0e8 (7. F — Sende Gravel (sG)
* soeel (0% &, 40 ,5\ Crmnel: 2- tromm
| (V Lv\-ﬂ.- V.crse lp._t,l,h.ﬂ preclom med. peLb‘es,_
] ©, 2 a 2N - rnd. r-l- alﬂ-: . 50%0m /9>/.f
900 —1 0:5‘ :;g_maLc_ LGSal*/ Mﬁ_ﬂv«r-‘z.h Sand CoRE 35S B3IBL IS
N _.'VCM— e (‘507 v.lne' 50% -c..\n.\ svb. ane. 200.3 — 7204.8' Bjs.
n Jv. well serd, Anil 854(-’//5%“ mafic Sc‘m\‘)le Collecled *
_op A.l «'C-" e ‘-l“ ar, mica Z200.3 — 2-07-‘8' bes.
™ 25Y % aratish bedwn , ne rea o HCL |HEIS: B3FLRG,
o’lr"’—(“ . ]BSFLXll B3FLR3,
]« 1@ 198.3 - (29.2' :  Send, Gemoe] B3FLRY , B3FLRS
N (L% 5, 30% &, (0% M \ [53% v.-fine - med.
_ ,/50% fa.«e 0%, C:M. (0% med ), sub. ane , v. well |
| 4 _ng'-(- wa, 6’0/- m/‘/ﬂ/[ mn-[:. Lasall \C-Is:c’
> gu mica émaweJ Z~ Wmm
v _; o LLLL&s- sm. to’)l)(t.s\F_rlJom v-line - med
_§ L v .700/‘$af‘£ svb. ang = Suugl «Jm
® Xmerec

Reported By:

Jess Hocking

Sr. Geologist

W/

///zl/zu-7

Print Name

Title

S/gnature

Date

E-60

A-6006-993 (REV 0)



SGW-61095, REV 0

Page_31 of _43
BOREHOLE LOG (Cont.)
' Date: ((-26- zor?
Well ID: C9555 | Well Name: N/2 | Location: 216-T-3 I/R Well
o Comments:
: Sample Description: N TR——
Def{) th Sample Gﬁ? hic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sarlrjnel?rih ﬂgﬁi&ngs’ﬂ"ﬁ?gf;h%gter
(f) g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other pling ' P ’
Level, Other
Sonic Core

198.7 — 199, 2" (cond 4 ):

—No_r¥n "‘D

predon . »mf-:c,. loYR 5/« jf_dv-lv

HelL.

[99.7 - 200-3'-‘ Sill, Gravel (m&)
(55%M, 35% &, (0% S %7 Silt: dewap - wel,

COA--LR-M SAnJ < qr«ub' mn.-(-r.sc /qmvz(

AC&!{G ; M‘\“.ve: /a«.\ p/As-’-vc--Lq drqv'—’

2- SO wmm (viine -st¢ 'pc.“(e.s) pr-c_nlom,

mba’ .9!.“(45 - . Sy ':) - rne! a‘o.w,

G5% e /54( male:

_F..._‘ +
2.sY /z V. dgr". qra-n‘s'n mev\ L Mo XA 'I-o

(I009’3 v well serd, s5b. q-u . e-lnw\.?- wd

v'er»\ mo.Lc. " L—'sw-s evxf'l-z 7@/414]1

Hedl.

” 200. 3 - 204 8 Snmcl*ﬁ‘nvﬁ.’ (SC“IX

TS?Y S qSA é?) %— SAAJ ‘::M MQJ

((0079 \M 40/0 ¢ ang — Su" qn.q } ./-F/ZGZ

”~m g's.c [J‘/Spdf aica ,

malie: basa'lf, dry, zsy Yo I bhrewaish

oy we.“ Sof—|— no _rya -Lo ”C‘ '\«1‘\(

o cou,lcs). N.Jm Py Fa,u“ _ang -

rad. , 50/0 ~m /5‘07:( MoeCt_ /7[ [L,sm. :

no  rwn L.-LHC.\LV pear serd

var ey,

I

e ze3,Z2' : Eus-‘ $‘-¢~:w.‘mq.
J

@ 203.85': Rl lela.»:j

205.4 — zio, /5 Silly Sanal rove | (msé)
(50%.5, 35% &, 45%#5,- Sl v lme -loa

(50% v-L‘M 33% C«‘Aﬂ.y. AH we.H sér-l, $~I‘>. gnj-,

0% (0% lsie r'At.' !(.

e /'/ e/r-q Ao rxna ‘I-n Hel,
2o%.4 - 2084 ZSY “fe ”- Lfawmsla gy,

20g.4 — 200.1S': 2.5 Y “ gy, biravil :
Reported By: : Z Z
Jess Hocking Sr. Geologist //ZZ 8 / Zdl%
Print Name Title - Slgnature Date
L * A-6006-993 (REV 0)

E-61



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 32 of 43

Date: 1-2¢- zo13

| Well ID: €9555 Well Name: N/A

| Location: 216-T-3

I/R Well

Sample Description:

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

Sampling Method, Sampler Size, Water

Comments:
Depth of Casing, Drilling Method,

) Level, Other
0 2os.4 = 210.15 " (conl-"”: Sonic Core
1 2- GSmm (v fine pebbles - sm. cou/¢$>1 P-‘.Acm- Binaold Fm. Unil E

9g 3300

CorE 3w B3BLZFF

2 ,ﬂeo!. 'pl-')l?l&‘i . $UL. PYPR —,AJ' . agr ”r“
70%4u /30%# . mq,f‘.)c : L&ss” L—(sw. ’ !

ZOS' "‘ - Z|Oc Ll" %S

Y

non Dlds"‘lcl

ey ; Sith: degy, loase | v well sort,
- I)QGIOM Lt-\‘nc.

Cor€ 37 B3BLIY |

o
CYSPEN € 200.8 - 210,15 S#q Sauql7 élfwﬂ.l
1 (So% &1, 30% S, 20%

étr‘owb’

2lo.4 — 2i1s.4 'Bgs.

..‘ 2-SOpmiun (VL‘M -v-erse ()Q.L'r)(l.s) pr-cJM

$u‘7

| erse pebbles -~ rad., v poor Sorl

Da :
2lo. j - 212,4d" bqs

: UO%,‘: /40/&\(: MA&) L«S&”’ L_ls-c

HElIs: B3FLTO ,

t& 320

anvLQ (af

B3FLRF, @3FLRS,

| quartzite ramadliorle)
z : .ﬂ% L'—J (ﬁc'lcuus c'.MM:“\ . Sa.,\A‘

B3FL RS

V. we.“

Qv fone -Live (0% o Loe SOAC.»«.\
} sort 90%!//0? ot felsie:

sub. ang.

ar e lc(sP&r' m MGLLC.

CorE 3% R3BLSBI

"Lasa. "\' A"w . NoIrYn -Lo WC_\ S//

/nse . g/ensc mass'vye , erox non !:‘&.sl-y‘c‘,

215.4- 220.4' l’-ﬁs‘

[g [ “rc.

A v- we." fcr-l

'pv(JOM .

81 z10.15 — zlo.d4': No RECOVERY

8¢ 37309

Z10, '-‘ - Z“"' ﬁ' H éﬁﬁ:‘l’ —1va' (sél\

'.:=(S'a/ v-Lone

5 (0% S, 35% 61, S% M) . ' Senel: v fme - Line

.:>0/¢ ..q_\ V. we,((<,or-l— slk.

Core 39 B3BLRB3

M

= ey VUL /S el quack,

220.5 — zzs.s'b?s.

4 ‘e Mmatie Aiﬁl"’ WCKE—

Het, z.sY s/I qrc..h, sub. ama. ?

S-S wmum ( Live o;lpjale— Sm. eobﬁe\

élm-;bl :

5! predom. crse sehhle , v p;_er soch , (00%m [fok

suL m:.(

' »F, ma‘(c At\f&// [f—-/}.c Af’-hlg.

bs 329>

S5t ad , SilE fesse, dry

2% @ 2.3 - 217, ¢

SQNJ& MV‘L ‘

CoRrE Yo B3BLSES

= (0o%S, 35%6 ’“/,,M\ Sind : v.lone - crse

2253 - 230.3’ bss.

(Fo% v L»& Zc% ‘e O/omul 10% crst\

- | oot m /'-/o%,f malic: basalf, LIS:&’ quaf"Z

,. quardzile .

Micen , i// JAM —d/fq wco.'c - Ao

ob 390

é!/‘AUL/

/'h\ b Hel, 2. sY 4/( d. q"*v :

Jess Hocking

//

Sr. Geologist

Title

Signature

Z 28/ 2013

Date

E-62

A:6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 33 of 43
Date: H-26-201F

Well ID: €9555 | Well Name: N/ | Location: 216-T-3 1/R well
: - Comments:
: Sample Description: T —
Depth Graphic ) L vampie.escnplon. . Depth of Casing, Drilling Method,
() Sample Log Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Level, Other

21,3 - 212.6 "' (cond'd):

Sonic Core

S-S mm (LM nL“L = Sm. COLL{C). Dr‘ﬂ'o-t\.

med. ae.bble AERVE l:oof sort 80/M/Zdyf

MﬂL‘. !;C.SIL“' (ﬂ-«lﬁ(- r-"Lc-{L . SUL ang —
rod. - Sill: fiose ,4,77A -

QR 212.lo— 213,2 : Sanay Gracel

(5% & _30% < $% M) é!f\v@-—‘ am-q - sub o

_er 0% m | 20% € mafic: baselk J

elsie rie. J‘r:$4om(-[m¢'

V. erse pcl:l)‘cy Sand i shons evn b Ket,

v(-nz-*-f.g_ ((0070 v-(u_ 407J(n¢) suL ana- ,

_-Z_é_m/Sa/f mafc Ny
parfzile Z>Y/Jem Ar-c's«‘"-‘

/oo-,e a‘m

@ z’z-"s. : élm-"!n'c NLL ‘!’L\‘." L\as M‘«

c!‘sjﬁ?‘eé within He care (3?): rock -ﬂgur;
sy'%

Z. . aron.
J

@ 2t3.2 - ZM-‘\O : Snncl é\MvQ—l

(bo'/o (‘l " gb‘/o lO'/aM élfuvl—‘ Ano —rns’

Corxa'omll /S I A«o.lr %, b mof éerl' 70% /

IOZJ‘( ; ma[" : ‘qulat L'Sc ?w\f"»z Jo_ sll

— 5. cobble),

‘lecm-'-o

e Y . ;
HC.| vlive- med. (807. v fine, 10% JCM 10% M'J\

sub. qnq s(l damp - dry ] 80% £ [ 6% m ,

L'Sl— auo.f-l-l -..‘f’h;“ l'. MAL“’ LQMI*' Z-S‘/

5/1 grl«-dx Lriw.«; 5"/'/-' ” Jue  Ceo rab“':

__5/1 ')JA!«\,ia N mu-‘-r:\(.

z214.9 - glb'.‘/' ) 4 rave | (mé!\
(uo%c—. 30% M 10% 57 Giravel t S-63 wn

(fine pc.blolc. ~ Sm. cobbie ) . preslom. med. i,dial'c.

0% m: basall ang. - sub. cad.  v. poer sork,

Jrq . 6” Aost elm no ren 'L’ HCJ Sme(

l

v. Line (100%) , 100% w : baselt , sub. amq , v.wel
5.(.‘.; Jr~l4 A6 YN b e, s Y Y d.

J
oy
[

()

Reported By:

Jess Hocking

N

Sr. Geologist

ZZ—./L/ : l{/za /ZoH

. Print Name

E-63

Title / Signaturg Date

A-6006-993 (REV 0)




SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 34 of 43
Date: - 23- 2013

Well ID: c9555

| Well Name: N/a | Location: 216-T-3 I/R Well

Depth
(ft)

Sample

Graphic
Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

o o0

p L

Sonic Core

25,4 - z215.9 " 5,“;? Gome | (56)
(Lo% &, 3% S, 10% M) lravel: 2-Gon

(V (m—: -\, Cree aCLL‘¢‘) ’ sub. ame- rad.

V. ooor 50("" 6/! JAM.P" G("q= saJ%M/SA%’(

me £c Aqsa/l L—ls ‘e = ar’-lzILe v Sand ¢

med (loo%) —v. well Sa(?f_. sob. g%~ Frec(og.

V& ( or . S/'/ cl MB-A"-I.

no N 'l-gr HC' : z-s y 5/3 l“. ol\vﬂ_ kr‘awy\;

5:‘”‘-‘ lease ] dh{ Y- well gorl —Mminoc  non.

Flas Le.

e ZIS.(9'= BUST STANIAIG @ ne _ren -k HU'.

7s ye 2.5/3 v. deck brewa.

2!5.9- 219.4": S.‘IL? SanA,, Gmw—f Sms(z)
(0‘5% 61 20‘/0 s 1S% M) émv&‘ Z- GS imm

L v fone pda\’(cs - sm. QL“O.$) p«-o_alom med- F:.H;k

am\-me' wdey, 100% m: bg; l:l —peor 2/'-'-;

Sand : v.Line (100%) v. well sock . sob ama.
predom. maﬁ‘: dry, ne ren o dey J”

'SY s/l Msll ; 5«'/“ ,00555 Jf\; Ve W‘—“ 40""

massyve ] Jznse , non. 'p,nsL‘c.

@ Zb‘(b‘s’ Zl?..lp' 3 6-”-\. va\Jg C’lfﬁ/vtl

(Lo% &, 26% S, 15% MY, Gradel : 2- Foum

(U (m-a .a(_uo'¢$‘ Sm. eL’a’glc\ p-c-clom meJ o'.“'ﬁ

anj —rncl Jrv-': s cemenl-tcl (s-hcuus ceeﬂn"'
peer §gf‘4 lgo A 'F : au-r'lt Lt b Seand v-£wu.~

wed. (5% (one . do% LM (0% med-), v. well

$or(' sub- a.u Lloo'/u vt’J’l Qv&("'!l‘ dn';,

Ao ren _te IDYK 1 VJL\LC S‘”‘

loose Jr—z, v wo.\\ sort  massive . dense ,

.non lp(qs‘-:c. MA"V‘\K

C 217.- 218" ¢ Silly [andy Gravel

((PO.IO C’l ] 5.‘/0 , -./o M,) C"f“!v&l 2- o A

(o Cina- v.crse pc.l;uu.) F"‘"M V. eree .—.-c..“:‘cs
aor m . 80%-"/20./0

ma (. ‘AG«I‘/ C‘JS:‘ ouuf‘{‘b-‘-t S‘\n&‘ LM

(MO%) 2% (-/ 10% m L—‘s.u qu\.f'lt qv«r4:.\

Reported By:

Jess Hocking

Print Name

: .
Sr. Geologist i {Zg {Zﬂ';—
Title S/gnature Date

E-64

A-6006-993 (REV 0)



SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 35 of 43

Date: n-2% -ze13

Well ID: c9555

| Well Name: N/a | Location: 216-T-3 I/R Well

Depth
()

Sample

Graphic
Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

g7 o

R

212.6 - 218.7 ' (ton,"J):

Sonic Core

{e\dssar , matic basalt v well sort aln—lu

P
sub. Ang. ; Sild: /oose, Jr-;; non -plaskic
massive”, v. well gork, ne rva b HCI,

2s5Y 9/; ”- olive men-

@218.1 - Z'q.of' } S-I-L, Sﬁ.v\el... Cgr*wb‘

(Lo% c—.,' 25% 5, 1s% M), Gl Z- 70

(V St - . cabble \_. ?&AO\M- meel.

po.la‘)le,s Ana - n\cl JN CCLQ (6 '.‘u.ous

Cemcn") o{o( soct, 100% '[ : nucu—'{t le .

Sonel: v.lne - (e (50% vlie S0% [ia),

v. well s.ri ’ $ub. ana. . Ioo‘/.ci Guu/“t qy&f»"ﬂv’t

dfﬁ. Nng _r¥n 'LQ Hi‘ N IO‘/K e/' NLK"Q-

il loose , dry, v. well sor}, mafi:vc‘

dtnst ngg-g[azL‘c— : ma—l-rh(-

@ 2i19.05 — z219.4"' SIL, Sand., Grnuel

(o% &, 25%S '/m Grovell © 2+ 0 mn

(vfime - v. erse QQLL(€$\ p.-ulcm v. erse ,,c.Ll'Ls

an ﬁ 50‘) cael. ,| : peoc igr:l Ar% SOVom/@%
nd

o die al lgie ' qvarte: <
Ln-t (!00‘/-) 90 % ‘/ 10 %o wr . f-c\s.e. qvla/"‘l-

| quuf“t I-C [Llelmnf mica R m&ta busal{

\5- wc_“ $or1‘ ub. "o rYn !ro ‘-\Ch

2.5 0/4 M ul—‘low-sl\ Lrgwm; 5~“’ loose

o‘r:’, aon. io(aer. massive . v. well socd.

za.d — 2204 Silly Gewsel (mG)

(50% C"l 400/0 IO’/ S) éImUQ—‘ z- ?‘Omm

. A d;b\c' Sm. Ca“’)“) pred predem. sm. “’"u‘r
dry, sub. rnd - sub. qm pewr sor} | 50/.»«/

5‘01%1 4[ " M A La‘ﬁ ”’ [-4-[9-& umf‘"& L‘—
__cml-n‘«-ol (5'/¢(ws CC.MMI\) Sand v. -c“u.

(IOD%): aqu. Su‘. ane, , V- wt_“ Sorl— 5-5'%‘[/

45-%03‘1 . ct. re’ am\f‘:{ au-.ftltlt «L—-«.& micoa ,

| mafic : La‘ﬂlL' sll Jnmpl - ey, rxn o He\

2.5Y Y% gray Selt: /gse Jm‘. denﬂ-
massive , Cemenled (sil:ceous (e.mm?” v. well

%ard.

Reported By: - .

Jess Hocking

Print Name

Sr. Geologist : H{ZS /Zo I?‘
Title Signature Date
L4
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 3t of 43

Date: 1)-23- 2013

Well ID: ¢9555

| Well Name: n/a | Location: 216-T-3 I/R Well

Depth

Sample
(f) P

Graphic
Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
5370 >

Sonic Core

276.5 - 2203 : S I %g? Gnr-we,! gms(—v‘)
L.

(50'/0 5 30% ('I Zo‘/o ™M y uae[ ‘ne - meel

( 4s%, (eSS mea‘) v. well serd . ﬁ‘b%‘/

g%m s L(ﬁc auv‘i— ; qyafl:vk [c— S, ar ,
maLio ¢ Jasc.” . [suL «»-4’. ' Jm;v ) Jo IJTI: -Lo

HQ( 2.5Y 5/3 t o[~veJB~u.~: [ANTAR

_Z_SLQ_L (vlive - v. crse 'pc.Lth.s) . ar{Jom med.

DO-Llp(l-s V. poof su-‘ sula -n. - suL rr\el J.—
. : :’.
%.M/So%(_ mJ;: LA&./{ L-‘gc-

mnm-‘z-lt s. ”‘ /a.sc: Glf\-y, prﬁ‘lm. Lblsk:

[ 7 ~
mass-vo. v. well Sor-l— AoA - P'asl-’c L Z35Y “f

Lﬁw»\' sk Qrow.

@ 220.8 - z221.2' : Sill. Senely Gravel

(‘500/0 5, 30‘/@ C‘1 . 20% M’, S,\,\J . .(.M I-ng

(0% v.‘:.‘a.lV S6% L:m) v, well sort, nr‘dou

v x> U

Ma ¢ Sub- Ana 4[/'-:. No_ry¥na -l—n H'C-‘

wye o . um.. . CQravel ! Z- (0 pm (vLM

4_@“4s\ w-o.c‘om L.-e po.‘oucs V-P_gf_

v | 100% Mu Silf:

_Lo_o_:_c_,_~7_,_pﬁm. makic . v. we_(l sorl-. non.

,pla s-L‘c.

e 221.2 - 21'-1": S'”—.—. SﬁnJu é‘lrﬂw!—l

150% S, 30% é‘l‘. 20% M\ 'I‘ Co(o( It.LAv\e.{ :
Z.sy 5/3 "l- 0‘:\[( Lﬂwt\‘ J

2207 = 225.3' :+ Sad. Gagel (s&a)

(6s% 0% G, S%hMM) P med (too‘/a\'

v well sord, G0% € [10% m , Lelsic: quacke,
Af4 P n[cc Lasa” + S/J ‘/A.M -

_elrw 1 N0 renm -I—u Hel ., 2.sY %= (L o'wcl

lmw.m . Gravel . 32- 7o.gm (vline pelble —

| . oLL‘() om. V. Crse _pebbles well $nf"

ang - Sub. rng’ 4 S// Jﬁma - ‘Iru SOAM /507-‘{

mc\'{: : éau/l fe,'snc : mmrn/z.k S /7[ /oose.

<l damp- c/:\_.’, ng Cc‘sm'. v. well sort,

| meinac.

ya

Reported By:
Jess Hocking

Sr. Geologist Z ZL/Z,/ ll!Z& /Zal?

Print Name

Title S/gnature/ Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 37 of 43

Date: n-23-2017

Well ID:- c955

5

| Well Name: N/A | Location: 216-T-3 I/R Well

Depth

() Samp

Graphic

le Log

Sample Description:

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
550 >°

@ 222.0' :  weslk ervn o Hel

Sonic Core

@ 222.3"' ¢ horizonlel rusl sleeaks : sY 5w

yellowish red.

@ 222.8 — 223" : Rus) <chainina : 7.5 YR Ju
)
d- kfbwﬂn

e 223.1 - z25.3 " S..‘J Gravel

(50% & _Ho% S, uo%M) Gropel : 10 SO

(med - v.crse pc.l»b(es\ pn.eiam med- pf.‘:“ﬁ

oor f"-_. SU‘L. ang. ~ rr\o‘ 0% F / 40% "~

J
el ) asga ” . Cemmen Ld-ﬁl

piEE"

(oiliceovs cemu/); Sqnd meel (IOO%),V-
well Sof"". 70%-(/’0'/0 m fc.ls-c qvAf'lz

?uur‘z Ll . L_‘a‘sp-\f s MmMa : _éa” s/f clmu

- e ) _A0_rdn -‘-o I-lc.l 223.1- 225, 25"

2.5Y ‘73 1. olive ann: 225.25-225.3"': 25 Y

673 i, olive brown ; S-"' looit- “MP%“'

Jrv’. massive mn-ln'x v. well sar-"i non. pfns-lc

¥
223.0- 226.25': Z.SY ¥ while | 215.25- 7225.3"

Z.5Y Y, N aragy , while = F&e{am (z‘s-c
- J 77

greve, = 9ft¢l¢m‘ mo\Lc
J !

225.3 - 226.2 '+ Silk, Gessel (m&)

(5% @, 40% M, 15% S). bravel : 2- F0mm

(V 1& M-“a'e - Sm. ola“es) F_.-aJ.m med- crse )

DO-IPHCS —\ poo( Sof-l' sub- a»‘ - rr\J 0((“1 ¢

50“/0 ~ / ‘50% malie: '-ﬁ..” L.'sm- qu-f‘l‘l -‘0.

Su” /oose' Jr-y, PMASS VL. pmon. plo.slnc V. wt..\\

_af“' ; Sane v L’M (/00“4) Aru oy well <or“‘

IOO%-(, no reu to H'C.l: ZSV “I2 (L.

ML\ jrau-

!

226.2 - 222 L 4fL, Crave] (mstr)

(55"/0 C‘l 3070 5‘, ‘SO/Q M6 (—lr‘&vb‘ 3- 7o oy

(V Tl DLLM&— Ssm. ¢e“‘t{¢) ,?_re.alom Crse pQ_Ll;\es

moel sor-‘ ang, = rnd. . s// J‘-mw 'e’rw. '/m{/

%M , Lls-p aua.fl"—cLL MA[‘ : LASA-//

(CMMM (s'/'cf_ous (CMM“I) Sancl Metj

Reported By:

Jess Hocking

Sr. Geologist L ZLZ’_/ I/Z'Zg /Zo( 7

Print Name

Title Signature  / Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 38 of 43

Date:

N-2%-2e1%
Well ID: €9555 | Well Name: N/A | Location: 216-T-3 I/R Well
intion: Comments:
Depth Sample Graphic Sediment Classification, graa?r‘:pslif Slssz:::ijttlg?w Color, Moisture Content, Depth of Casing, Drilling Method,
() Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Metlt\:\cliéISgr:;pelrer Size, Water
L f o AR 72,2 - 227, 6 (cont'd): Sonic Core
_R x :_(LOU%)_. ‘”- J—m;p— Jﬁm.’ Ve wc“ sor'l LPO%‘/ Rn‘naa(cl Fm- . Um’l* E
_ fol 0% m -[e.‘s«'c= -nmr'lz . Au&(ltn"( L’J’nar, 2
_% 5 mab bo\s-.//, n/o ryn -‘1’» Het 2.5 Y Vs
. a: 1 olcve J:mv.m ; S.’/I‘ /oasc compv.a\( Ju\s(.'
zy,_a - | massive in ola.u.s Am Aem ¢ .ala.sLa_, v. well sort,
_ : malriv in p'aui . SY 8/! N‘\ l-c Cor€ 41 B3IBLBD
_ 3 ' 230.2 - 235.2 bes
—n (’; @ 2206.4 - z226. L' Z.5YR ¢/3 f‘CJnlst ann', Sqm.ple &‘\C(Lﬂ_‘l ‘J
L3 : | ense | compacl, si #/ala., noclule , no cxn do 230 1 - z232.2° %
11’1,5_{" 2 HQII. non pas-‘-sc : Hers s B3FLTH ,
ES B3IFLT), B3FLTZ,
n 223.6 - 229.5" Sandy Cragel (s6) [B3FLT3
_ ; (50% G, 40% S, 10% M) . Gravel: 3-F0.
- biasaiend (v.f pd:lalc - sm. coLblzs) preclom. crve ac“ples
235— -z'}o}-ﬂd sorl qM -rad. , s“ A.m,., - e'r-. 30&4'/ .
X Z0%un , Lelsi?: ecle  palic: besald, Cor€ 42 B3BL8A9
N ccmu (si/accaus Lem'/) Sand i medl (wo%) 23S.7 = 240.7 'bes
_ S/I e/amlﬂ— a/a.v»lp v. well 34"" (00%'{/‘-/0%»1, -
_g ; Isie: Aeile Us ar __motic !
131.{_2 ] basa /'/ o _rvn 4o HCI q/? olive Lmuwu
e ) 5// /wse- (om—owi ste 4 pessive in
_qm aces , érq Ao p'asL-r. . v well sord, maleix
| in 'plo\(.¢$, SY 8/ Lll\:l{‘
o g 2795 - 230. 8" Silly Cicavel (m&)
= | (45% G, 45% M, 10%S) ; Geayel © 2-GSan| Co2E 43 B3E LA
| 2] (v bine pebbles = sim. c»Lch) afee(_g_m crse. gdv\vlc Z40. 4 — 245, o’ . s
| J l aa‘-ru s:// - r! !
—al Toas 50% w/ S0% § . ' besall ‘f—'s-‘-‘
14v5_§ -ﬁuqr‘-t 14 s./-l /oase - comnsl—“’ elense,
™ massive , nom. p'asl—.: v, well Scf”' mateix
A& Senel v fmc (100%) . cqu‘ v- wL“ Sort |
| _F&L(QM~ [e,ls.c A6 rva Lo Hc.l ZsY /I
1 o rfg.
5 . J
o A |y BEE%e 2302 - 230.8' ¢ Silly Gragel
3] |3 (don M, 30% &, 30%5)." Silb: losse, cleo, —
_2 F\k g 21 sy ¥ ” g rong Grayel: 10- 6GS mm (mc.“
< ﬁ@ﬂé pebble - <m. c).labh) predom. med. pebble, ang-sib.rd
Reported By:
Jess Hocking Sr. Geologist Z[ /% ///28/20(7*
Print Name Title Signature Date N
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SGW-61095, REV 0

BOREHOLE LOG (Cont,)

Page 39 of 43

Date: 4-23 -2e13

Well ID: ¢9555

| Well Name: N/A | Location: 216-T-3 I/R Well

Depth
(ft)

Graphic

Sample Log

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

TN

230.2 - 230.8 ' (cont'd):

Sonic. Core

V-_paer soct . 5% £/ 5% m ~ I«Jslcf uav/-‘r..le,
maL¢ : Lusa H‘ Sand ¢ v. f-m- in2 (‘50% N L»e

‘50% m&) q;’/“ / S% m~m ‘c'—"" qv*fl'f-.

ar . . mn‘L& . Lg;g.“‘ . S_uL, qm{j_ . olvm’:i

ro _r¥n 'Lp l-,'Q.l

230.6 - 234.6"' :  Sil, §,QJ7 Gragel (msy)
30%S. 20% M) .

(go% é'l 6"4.'/:,' 10~ OOMﬁ

(me.c' p'.LHO.— V- erse m.u:\c\ %L /Ia%m

Lt.lﬁne- an.af‘?. 1(. " MRLL : ’9&4»/} $VL gnq - 'Aa‘

‘ 200% cfﬁ(\ weak rem Yo Hetl z2.sVY 6/2

poor snrﬁ: Send: v(..«.—-(« ("/Ol:v(n.

ra--...'gL !2 twn Qub- a na % ‘ /30/6»".

¥ ‘slcc‘ 40&/1@ 7uv~/z!¢J 'M«C.‘: éan./l,

5/1 qup ; 51 // /oos(. . a‘f;:

e 23“?’-‘ Evs-‘ 4«5&?*3-

€ 233.05': Black maleral: 2.5y *¥/,

_U«c.l'. L no c¥a e HCl, smears [OR 2.5/’

reducst\ black — [OR ”/z v. Jus‘zj rad.

234(0 - 135.2 S¢ U (2mv¢-, SMGI}

(‘5’0‘/&& do%e M IO‘YoS) étfawe_' P10~ 35 mim

(med. po_Lk(c— Smm. (-elo“c\, a-eJom med . DLLL‘:

80% m /2o /OI maLc Lmso-”' fl—(sor.

40«#12«‘4: Sub rncl - N\J ¢ peer Got"" S- ”’

na _ryn do H'CI meassive | CaMM‘*‘ wa.

5\/ 4/’ J- qroey " saw&l V'[-nf-{loo /o)

sub. are. |, &A%L/ 20% m , felsie: ?yﬂf"‘l.
ﬂvaf"—zirg , md[c“’ ‘Q‘A.// . df‘c’

235. 7 — 23645 ": S:I_7 Cravel (mG) |
(55./0 é[ 36?’0 ‘0‘/0 érrgu(-l Z- S0 Man

(V -Cne - v.cCc3e r_,t.“»lzs) suL ¢. — rnd. - ona,elem

crae le c 80%»./20%;

mnAe Lds«/ a/sm ql/af-)ltvv& S /‘/ /ao}g

d«j' v. wefl s.r-ﬁ r"'“(wL mafie nu ,:lqs‘lw—

Reported By:
Jess Hocking

Sr. Geologist { /

ufzs [ 0¥

Print Name

Title / Signatury Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page <o of 43

Date: |- 23-2017

Well ID: c9555

| Well Name:  N/a | Location: 216-T-3

I/R Well

Graphic
Log

Depth
Uy

Sample

Sample Description:

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

Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water

Comments:

Level, Other

235.7 - 230L.45 ’(com-‘ 'ol) :

Sonic Core

Suna’ DRIE 1Y) -.c.'nc (5'07:: v.[.'-g . SO% L.‘.«()V,

eleg . well So("-. sub. ama. , oredlem. Ct..\s\‘c:

ﬂO"‘ﬁM le Werv, 2 \/J“/'- I, menc'ak ard.—-
J

@ 2357 - 236.! " : Black mealerial:

Z.sY z'f/l black . Ne rym -‘-g Hel.

Z 3o, q's - 2-400 ‘4’ ' ; u‘l q.v\.cl C’\Mvci (M$él)

(5% &, 30% 5_. 15% ™M ) Gravel

2-05mm

(o line m.u:le.s- sm. CQLLLLG)', arl.alam med.

U)lo_s ang. - rad. c‘m , 80% L/ZO% m~m

falsre : quxdrlz.,l-c' le.c: l_».t.au' cmnlcol

‘n p[aus (siliceovs ctmu‘;) S-\nJ neel,

ppH=

{(00%) . v. well Sof‘l' e .

sub.

| ana . Yo% F/Q)Yom, c‘d«nc ?m\rlz"

qud.f"lz !c

tv\ F!ﬁscl—s

[do's,agf maﬁc : I;qsn// czmw-l-c.al

sn/.cepus ccm«\'f) , Ao r~n L Hed

ZcSY 5/3 l“ 0'\\/’1 Lfbwlﬂ " S:H’ A"\-ll :

(ooseﬂ’

Zo "a'e“ Jwﬂ ‘n_oareas , V. wre (! Sor‘(".

Nl\ 4'16'

I
nen - io‘asl—m,. p-eelom fo.ls.:. zZsy &

€ 229.3 - 240.4d" : Silly, Senddy Gruvel

Co‘or cl\ﬂ.v\-q“' Z'Sy ’L'/Z h me!\-’sL Qrowsy

(si”": SqnaH; 239.49"': wealk r’a l—v H

2do.d — 2eo.o ' C—.mel,' Sl (M)

(7% M, 25% €1, 5% SY. Kilb: leoSe, dmy,

meassive | Semy— co»«-a‘“‘-“' V- wb" Sof"' y

1

Mn[k , ngn - D‘AﬁL‘C ; érgg_-g-( Z =50 men (V ‘nn-t

- V. ¢rse Pz‘» l«-s), pr-e.Aom v, f-.u— LM M'-Lut-i
V. _pose sorl- . Sub. ang - sub md., 100 /.M : L_gsg .

7

| Sand : v [ine (mo%r?, dry, v. well sor-‘- sub. qv\j

om. malic , no run b Hel, 2.5Y %

(Sa/oét 25%

avaly Gravel| (msly)
 25% M), Gravel :

Z- (20 mm

(vline - v.cese oe.LL(es\ f-w(om crse

pg‘-L (L‘a

v. poor sord, sob. Ang. "’"“‘( Fo¥ £/ 3°7°”"

Reported By:

Jess Hocking

Sr. Geologist

//L//

_fe8 /207

Print Name

Title

Signature /

Date
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SGW-61095, REV 0

BOREHOLE LOG (Cont.)

Page 4[| of 43

Date: y1- 27 -2e17

Well ID: ¢9555

| Well Name: N/A Location: 216-T-

3 I/R Well

Depth
)

Sample

Graphic
Log

Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

Sorting, Angularlty Mmeralogy Particle Size,Reaction to HCI, Other
250

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

|
835"

AL

- @ 14204 - 24$o0' - C_Mﬁlp_ (&-L(

Z2o. (o - -&-46—:—9‘ (cont ol) :

Sonic Core

-C(.\s-‘c‘ Qv::i‘!—:ﬁ": M.\.L.‘G’ LAS&"L Cdey

Sand : IV-«(-‘M- med. (80’/0 v.fre, 10% L'n.:

elsce: or Z{rit-'!—t . mqﬁ:‘:: L-.s..II Jrq

10% meel.) | sub. apa. , well sock | 0% £ | t0%m,|

No ryn Het — med. sand * 2.5Y % H

ol:ue ann . V-CCM- C.M saﬁ‘ z.3sY /l qrov,
S‘,/-/ /oose olwse “ cew\p&-u‘ %S ':(a..u‘ /

aleix I-am 242.7 - 245.0". an.-su 4«...,.

v. well Sof“‘ Dv(-c‘lom Lis-c whdjkh

Lq[c A)LM ¢r¢.7 . Nen. 9(454‘-4 . 7'5\/8/1 Nl\&.

- Z:S‘/ /I ai‘\.«.
J T

@245,0 - 2s0.0' = Sill swu Gravel

(45/0 61 '1(0% N ’S} M) Mv(.—' TS Poof
Sorl: ana- rad., 0% £/ lo% m felsie

ur\Lr—n' y ma.-[.c Lksa ”- " damp - ‘l“l' ‘
(0~ (sS mm (mul pebble - i, coLLlc.l ?Mlow\.

N erse ncl;“" . .S-mc, A0 r¥n -l-o Hel, fine -

| med. (so‘/.L..| S0 % med.), '70%!/10/..",

k‘sm« 7,4ﬂ,r£ ?Mdg!é, klcjtrdf. mieer , Ma--[fe’

A S, vb. a . cngl , Z.5Y ’5/2 3Qu.’sL
Erﬂ 5 /4

A DF&‘JOM L 2.5Y e/I wl«n'l-e T iola.c&$1.
doapp - Jm', L v well ser“-; Sclt: no evn lo

I .
HEl, nen ’ﬂlqsxlw‘c, CBMFA.C"I" * massive where

_.J_ﬁm%,_lﬁj_ﬁe_hl&__if*i, 2.35Y /1- quu,ssl\

own_, J«»m',—c[n-l: ‘ lpu-«lom Lelsee , v. el serl.

C 247.0L' Ccﬂccnl-c_wl—jgn o‘( MAL‘(. maL@-‘&I:

25Y ¥ black , hichly weallered or alleced
besa 4. o

e 248.(05'3 29$L SLEV»QA.J-

ZSOtZ - 2500(0 l" én‘—wb“¥ gi& ‘ gM\

(F0% M, 28% &, S%S) . Sill: lovs— compact,

th/: v. well sorl, maleix, nan- ,a(o.sl-.z, Pv-ee?om.

Reported By:

Jess Hocking

Sr. Geologist

///zs/ Zo/F

Print Name

Title / Signaturef/ Date

4
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SGW-61095, REV 0

BOREHOLE LOG (cont.)

Page 42 of 43
Date: n- 23-2613
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Page 43 of 43
BOREHOLE LOG (Cont.) —
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Appendix F

Core Photos for 200-DV-1 Operable Unit Boreholes
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