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Terms
BDS Borehole Deviation System
bgs below ground surface
CCUg Cold Creek unit gravel
CCuz Cold Creek unit silt
ERT electrical resistivity tomography
FY fiscal year
H1 Hanford 1
H2 Hanford 2
HEIS Hanford Environmental Information System
HRLS High Rate Logging System
ID identification
NMLS Neutron Moisture Logging System
ou Operable Unit
PNLS Passive Neutron Moisture Logging System
PNNL Pacific Northwest National Laboratory
PVC polyvinyl chloride
QA quality assurance
SGLS Spectral Gamma Logging System
TBP tributyl phosphate
TD Total Depth
TPH total petroleum hydrocarbon
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1 Introduction

This field summary report documents the drilling, sampling, and construction of four vadose zone
characterization boreholes installed in the 200 DV-1 Operable Unit (OU) within the Central Plateau of the
Hanford Site in fiscal year (FY) 2016. These four boreholes were drilled to characterize the deep vadose
zone within and surrounding the BY Cribs, located in the B-Complex Area within the Inner Area. The
boreholes were constructed as ERT monitoring points following drilling and sampling; depth discrete
electrical resistivity sensors were installed during construction and left in the borehole for future
geophysical monitoring. The boreholes were drilled and sampled as defined in the DOE/RL-2011-104,
Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit. The purpose of this
document is to compile field methods and results from the drilling and sampling of the four
characterization boreholes in the BY Cribs.

1.1 Background on 200 DV-1 OU and the BY Cribs

The 200-DV-1 OU comprises 43 waste sites that are located in three distinct geographical areas within the
Central Plateau, including: the B Complex Area, the T Complex Area, and the S Complex Area. The
200-DV-1 OU includes the vadose zone from the ground surface to the water table at these 43 waste sites.
The 200-DV-1 OU was created in 2010 to support remedy selection for waste sites with deep vadose
contamination. The deep vadose zone begins at a depth of approximately 50 ft below ground surface (bgs)
and extends to the water table at depths ranging from approximately 180 to 270 ft bgs. The disposal of
hazardous waste associated with the plutonium separation process and the subsequent contamination of
the deep vadose zone is a significant issue because it represents a potential source for continued release of
mobile contamination to the groundwater. The deep vadose zone is being characterized by drilling
boreholes and collecting soil samples at selected depths. The primary contaminants in the deep vadose
zone driving long-term risk are uranium and technetium-99 because of their potential adverse health
effects, persistence, high inventory in the vadose zone, mobility, difficulty in predicting subsurface
behavior, and long half-lives. Additional mobile contaminants of long-term concern are iodine-129,
chromium, cyanide, and nitrate (DOE/RL-2010-89).

The BY cribs are located in the B Complex Area just north of the BY tank farm (Figure 1-1). The

B Complex Area includes the B, BX, and BY tank farms and 23 waste sites in the 200-DV-1 OU. Each of
the eight BY cribs (216-B-43 through 216-B-50) contains four 4 ft by 4 ft concrete culverts buried
vertically 15 ft bgs and fed by a steel pipe. The culverts were arranged in a square (Figure 1-2). During
site stabilization activities the BY Cribs were covered with 0.61 to 2 m (2 to 6 ft) of fill. After B plant was
shut down in 1952, the high level waste from the tank farms was sent to U plant for uranium recovery and
fission product scavenging and back to BY tank farm for settling. In 1954, 33.8 million L (8.9 million
gal) of supernatant was discharged to seven of the BY cribs (216-B-43 through 216-B-49), which were
taken out of service as they reached their radionuclide capacity based on breakthrough of cesium-137 and
cobalt-60 to the groundwater. The eighth BY crib (216-B-50) received the condensate from the BY tank
farm’s in-tank solidification process from 1965 to 1974. This process added heat to the inside of the tank
in an effort to remove liquid waste supernatant from the tanks. The BY Cribs received 89% of the
technetium-99 and 51% of nitrate waste released across the B Complex.

Table 1-1 shows the total estimated inventory of mobile contaminants discharged to the BY cribs. There
was a large mass of uranium, technetium-99, nitrate, fluoride, cyanide, and chromium.
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Table 1-1. BY Cribs Inventory of Mobile
Contaminants

Contaminant Inventory
Uranium (total) 1.06 x 103 kg
Technetium-99 1.29 x 10°Ci
lodine-129 1.65x 10" Ci
Cobalt-60 6.39Ci
Tritium 3.37x 10" Ci
Nitrate 6.71x 10° kg
Fluoride 1.35x10° kg
Ferrocyanide 1.89x 10" kg
Chromium 5.83 X 103 kg

Four boreholes (C9550, C9549, C9552, and C8706) were drilled within or near the BY Cribs

(Figure 1-1), as described in DOE/RL-2011-104. Continuous sediment core and geophysical logs were
collected as part of this characterization effort. The four locations were selected to evaluate the vertical
distribution and the lateral extent of the mobile contamination.

1. The location northwest of the BY Cribs (C9550) was selected because (a) borehole geophysical
logging at nearby well 299-E33-40 indicates mobile contaminants from approximately 100 to 200 ft
bgs, (b) the 216-B-50 Crib received the largest volume of liquid waste, compared to the other BY
Cribs, and (c) there is some uncertainty regarding the disposal history to the 216-B-50 Crib. This
location will be used to help define the northwestern extent of mobile contaminants associated with
the BY Cribs.

2. The location northeast of the BY Cribs (C9549) was selected because (a) the soil resistivity survey
indicates that the highest conductivity region (see Figure 1-3) is in the vicinity of the 216-B-46 Crib
and (b) the highest technetium-99 concentrations in groundwater are in this vicinity. Electrically
conductive contaminants increase the ionic strength of pore fluids in the soil relative to the native
conditions (PNNL-22520). This location will be used to help define the northeastern extent of mobile
contaminants associated with the BY Cribs.

3. The location at the center of the BY Cribs (C9552) was selected because (a) this area is anticipated to
have the highest contaminant concentrations based on the likely comingling of discharged wastes and
(b) this area is near both the 216-B-46 Crib and the 216-B-49 Crib, which received the largest
contaminant inventories compared to the other BY Cribs.

4. The location at the northeastern corner of the 216-B-46 Crib (C8706) was selected because
(a) compared to the other BY Cribs, the 216-B-46 Crib received the largest inventories of
technetium-99 and chromium, (b) the soil resistivity survey indicates that the highest conductivity
region (Figure 1-3) is in the vicinity of the 216-B-46 Crib, (c) the highest technetium-99 concentrations
in groundwater are in the vicinity of the 216-B-46 Crib, and (d) no deep analytical data are available
for this area.
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1.2 Geology of the 200 DV-1 OU

The 200-DV-10U project is located in the Central Plateau of the Hanford Site, which is defined by the
topographically elevated region formed during the Pleistocene Missoula paleo-floods (Bjornstad, 2002).
These ancestral floods deposited thick sequences of unconsolidated silt, sand, and gravel known as the
Hanford formation onto older Plio-Pleistocene sediments defined as the Cold Creek unit and Ringold
Formation creating a giant mega flood bar. The unique glacial-fluvial depositional setting of these
sediments created a series of erosional unconformities that can be very challenging to model or predict in
the subsurface. All of the DV-1 waste sites are located within the Central Plateau on this ancestral flood
bar.

The 55-82 meter (180-270 feet) thick vadose zone extends through the entire Hanford formation and the
upper portion of the Cold Creek and Ringold Formation. The Hanford formation is the thickest vadose
zone interval on the Central Plateau and comprises broadly mappable facies consisting of silt-, sand-, and
gravel-dominated sediment layers. The Hanford sediments typically have the highest permeability and
hydraulic conductivity compared to the older more consolidated Cold Creek unit and Ringold Formation.
The vadose zone overlies an unconfined aquifer system that is primarily contained within older Cold
Creek and Ringold Formation sediments composed of semi- to- unconsolidated silt, sand, and gravel.
Basalt bedrock or Ringold Formation mud (clay) units form the base of the unconfined aquifer system at
the Hanford Site (PNNL-13858). Many groundwater contaminant plumes originated from past liquid
waste disposal to cribs, ponds, and ditches in the Central Plateau waste complex. Some plumes continue
to receive residual contamination migrating through the overlying vadose zone.

2 Field Methods

Drilling and installation of ERT monitoring points were carried out in accordance with SGW-58552,
Description of Work for the Characterization 200-DV-1 Operable Unit. Sampling, sample quality
assurance, and quality control were carried out under the direction of the DOE-RL-2011-104. The four
boreholes were drilled and completed with ERT installation between October 2015 and May 2016 by the
drilling contractors Stillwater LLC, its subcontractor Layne Christensen Company, and Cascade Drilling
L.P., under the direction of CH2M HILL Plateau Remediation Company. Well-site geology services were
provided by Freestone Environmental Services. Geophysical logging services were provided by Stoller
Newport News Nuclear.

21 Drilling

Four boreholes (C9550, C9549, C9552, and C8706) were drilled at the BY Cribs to characterize the
mobile contaminants in the vadose zone at or near the waste site. A zone of high radiological
contamination extending through a depth of approximately 15 to 50 ft bgs had been identified using
geophysical logs from existing nearby wells. In order to protect the work site personnel, samples and drill
cuttings from this zone of high radiological contamination were not allowed to be brought to the surface.
Therefore, a drill rig was needed with the ability to advance the casing through the known contamination
without bringing the contaminated drill cuttings to the surface.

Initially, a GeoProbe DT8040 (Figure 2-1) was used because it can both push through the radiological
contamination and then collect continuous core through the remainder of the vadose zone. The GeoProbe
hit refusal at three locations in the BY cribs. At two of the locations the GeoProbe hit refusal at
approximately 30 ft bgs, and at the third location drilling (and coring) was successful to 90 ft bgs before
hitting refusal. It was concluded that the GeoProbe was not powerful enough to drill through the
geologically diverse subsurface of the Hanford formation.
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Figure 2-1. 200-DV-1 OU Drill Rigs: GeoProbe, Becker Hammer, Sonic (left to right)

A phased drilling approach was then implemented since it became evident that two different drill rigs
were needed to 1) push through the high radiological zone and 2) core through the vadose zone
(Figure 2-2).

— Phase 1: Becker hammer rig

— Phase 2: Sonic drill rig

~200°

—

Figure 2-2. 200-DV-1 OU Drilling Schematics
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The first phase of drilling used a Foremost AP 1000 Becker hammer drill rig (Figure 2-1) to push through
the high radiological zone to approximately 50 ft bgs. The Becker hammer rig drove 8.625 in. diameter
temporary casing with a removable 6.625 in. diameter inner drive rod using a 600 horsepower diesel
hammer. Following installation of casing, the borehole was geophysically logged to determine if the
Becker hammer had drilled through the radiological contamination. If the high radiological zone had
successfully been drilled through, then drilling proceeded to the second phase. The second phase of
drilling used a 600C full sized track mounted sonic drill rig (Figure 2-1) to core from the bottom of the
high radiological zone to total depth. The sonic drill rig used vibrational, rotational, and downward force
to drive 6 in temporary casing to depths around 200 ft bgs.

2.2 Sampling

Soil samples were collected in the shallow vadose zone above 15 ft bgs and from ~50 ft bgs to total depth.
Samples collected using a GeoProbe were taken from 5-ft-long by 2-in diameter core (Figure 2-3). The
soil samples from pre-selected intervals were processed (i.e. subsampled, bottled, and labeled) at the drill
site. The GeoProbe collected samples during the three borehole attempts in the BY cribs.

During phase 1 of drilling the Becker hammer used a split spoon sampler (Figure 2-3) to collect shallow
soil samples at pre-selected intervals. Split spoon soil samples were processed at the drill site. During
phase 2 of drilling, the sonic rig collected intact continuous core samples using 5-ft-long by 4-in diameter
plastic Lexan liners (Figure 2-3). The cores were surveyed for temperature, radiological contamination,
labeled, and sent to the 6267 Building to be temporarily stored in a refrigerator while awaiting transport to
RJ Lee’s soil laboratory for lithological logging and sub-sampling. After the sonic rig reached total depth
the borehole was geophysically logged. The planned sample intervals were compared to the results from
the geophysical borehole logs and adjustments to those sample interval depths were made based on
identification of man-made radiological contaminants, high moisture peaks, and lithologic transitions.
Additionally, the core samples were assessed based on the core temperature readings to assure that cores
with the lowest (or acceptable) temperature readings were selected for subsampling. Heat generated
during sonic drilling can result in increased core temperatures; therefore the temperature of the core was
measured using both an infrared gun and temperature tape. All soil samples were analyzed for
contaminants of potential concern per DOE/RL-2011-104.

Figure 2-3. 200-DV-1 OU Soil Samples: GeoProbe core, Becker hammer split spoon,
Sonic core (left to right)
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2.3 Geologic Logging

Geologic logging was conducted concurrently with borehole drilling in accordance with
SGRP-PRO-EN-50025, Geologic Logging. Geologic logging included daily reports, borehole logs, and
well summary sheets. In most cases, due to sediment collection via the continuous core, detailed geologic
descriptions were not possible in the field, but were completed in the RJ Lee laboratory when the cores
were opened for core logging and subsampling. Appendix A contains the well site geologist’s drilling
summary reports for C9550, C9549, C9552, and C8706.

24 Geophysical Logging

Geophysical logging was conducted to characterize the nature and extent of gamma contamination,
identify sediment layers suitable for sampling, define possible lateral geologic correlation, and evaluate
the straightness of the borehole.

Multiple downhole logging systems were used during the 200-DV-1 OU investigation of the sediments
surrounding the BY cribs. The Spectral Gamma Logging System (SGLS), High Rate Logging System
(HRLS), Neutron Moisture Logging System (NMLS), Borehole Deviation System (BDS), and Passive
Neutron Logging System (PNLS) were all used during this project. Each borehole consisted of two casing
strings (Becker and Sonic), with each casing string logged separately with the exception of the BDS,
which was deployed once when total depth was reached within the second casing string.

Once drilling of each casing string was completed, the borehole was swabbed and checked by the
attending Radiological Control Technician to assess the downhole environment, and determine if there
was any internal contamination in the borehole that could potentially contaminate the logging tools. As a
matter of practice, it was decided to sleeve the logging tools in 4 mil (0.004 in thick) plastic during
logging to prevent the Sonde from coming in contact with the casing (Figure 2-4).

Figure 2-4. Geophysical Logging: Sonde Above Borehole, Sonde Getting Sleeved,
Sleeved Sonde Lowered in a Borehole (left to right)
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Prior to using each logging system, verification checks were conducted to ensure proper tool operation.
Logging was conducted to within ~1 ft of the bottom of the borehole. The bottom 1 ft was not logged to
limit the potential for contaminated material to be brought up to the surface following a log run. The
HRLS and PNLS log runs focused on intervals of high radioactivity, as determined during initial SGLS
logging. A centralizer was used during logging of each first casing string to keep the logging tool near the
center of the borehole axis. Due to the smaller diameter of the second casing string, no centralizer was
used except when logging with the BDS. Verification checks were conducted following each logging day.
Repeat log runs were conducted over 10% of the logged intervals as another quality check to confirm
both proper tool operation and depth repeatability. Appendix B contains the Geophysical Log Data
Reports.

2.5 Core Logging

The intact 5 ft continuous cores collected during sonic drilling were sent to the RJ Lee soil laboratory for
lithologic logging and subsampling. Prior to cutting the core, the outside of the Lexan liner was surveyed
with hand held instruments for alpha, beta, and gamma radiation. Each Lexan liner was then cut
lengthwise on each side (Figure 2-5). Once opened, the soil was surveyed again. Pictures of each core
were taken using a digital camera. The lithology of each core was logged in detail per the geologic
logging procedure SGRP-PRO-EN-50025. Pre-selected soil intervals were subsampled, bottled, labelled,
and shipped to Test America for analysis. Appendix C contains the detailed core descriptions, and digital
photographs.
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Figure 2-5. Example Core from 77 to 82 ft bgs in Borehole C8706 Showing Thin Silt Lens from
approximately 79.4 to 76.5 ft.

2.6 ERT Installation and Borehole Completion

Electrical resistivity tomography (ERT) electrodes were installed within the four boreholes during
borehole decommissioning. Electrical resistivity surveys using electrodes placed at the surface have been
conducted at B-complex in the past and provided information regarding the spatial extent of contaminant
plumes at the site (Figure 1-3). Borehole ERT surveys can potentially provide much higher imaging
resolution and once installed can be used to collect repeat surveys for monitoring transport of
contaminants through the vadose zone.

10
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ERT electrodes are an electrically conductive material that is placed in contact with the soil and
connected to instrumentation at the surface with an insulated wire. Current is injected and extracted
through a pair of selected electrodes, generating an electrical potential in the ground that is measured by
adjacent electrodes. This measurement process is repeated using different combinations (imaging
typically requires thousands of measurements) of current and potential electrodes. 20 ERT electrodes
were installed in each borehole and were constructed using 0.4 in diameter 316 stainless steel mesh for
the contact material and integrated within a 0.375 in diameter polyurethane insulated cable. The
individual electrode wires are connected at one end to the stainless steel mesh and terminate on a
weatherproof connector at the surface (Figure 2-6).

After the boreholes were drilled each ERT electrode was emplaced by attaching it to the outside of a 1 in
diameter PVC pipe prior to backfilling the borehole with Portland cement grout (Figure 2-6). Electrode
installation was completed in two stages by separate drilling contractors (Becker and Sonic) on different
days. Installation during the first, deeper decommissioning stage went smoothly but damage to the cables
and temporary casing occurred during the second, shallower decommissioning stage and it is
recommended that grouting occur in a single pour for future installations. An 18 in diameter flush
mounted vault was installed at the surface to house the ERT cable connector and protect it from damage.

2.7 Borehole Decommissioning

The GeoProbe hit refusal at boreholes C8711, C8707, and C9548 prior to reaching the planned total
depths; the Becker hammer also hit refusal at boreholes C8709 and C9551. Those boreholes were
decommissioned from total depth to ~2 ft below grade with bentonite chips. Concrete was poured from
0-2 ft, and a brass marker was placed for identification. Boreholes C9550, C9549, C9552, and C8706
were decommissioned after reaching total depth by adding the electrodes, removing the temporary casing,
and filling the borehole with cement grout (Section 2.6).

11
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2.8 Waste Management

The waste generated from 200-DV-1 OU drilling, sampling, geophysical logging, ERT installation, and
well construction activities were managed according to DOE/RL-2012-20, Waste Control Plan for the
200-DV-1 Operable Unit.

3 Borehole Results

This section describes the borehole electrode completions, provides the borehole analytical results
(sediment and geophysical log plot), and presents a graphic log showing the overall borehole lithology for
each of the four BY Crib characterization boreholes.

At a minimum, all the required data analyses were completed; however, due to the changes in drilling and
sampling methods and subsequent changes in analytical labs, additional contaminants were screened. The
Quality Assurance (QA) activities (i.e. data review, verification, and validation) began once all the data
collection and analysis were complete. The data from the BY Cribs have been reviewed and verified as
part of the QA process. Data validation will take place once all 200-DV-1 OU soil samples have been
analyzed. Detailed interpretations of these data and an updated 200 DV-1 OU Conceptual Site Model will
be presented in future reports.

Each borehole, whether it was a success or an attempt, was assigned a borehole identification (ID).
Table 3-1 provides the borehole ID, final depth, and drilling rig used for all boreholes at each of the four
BY Cribs site locations.

Table 3-1. Final Depths of BY Crib Boreholes and Drill Rigs Used

Site Location Borehole ID Final Depth (ft bgs) Drilling Rig Used

Cc8711 27.6 (refusal) GeoProbe

1) BY Cribs (NW)
C9550 200.5 Becker Hammer/Sonic
C8707 29.7 (refusal) GeoProbe

2) BY Cribs (NE) C9548 89.1 (refusal) GeoProbe
C9549 200.5 Becker Hammer/Sonic
C8709 16.3 (refusal) Becker Hammer

3) BY Cribs (B-45/46) C9551 12.9 (refusal) Becker Hammer
C9552 202.2 Becker Hammer/Sonic

4) BY Cribs (B-46) C8706 202.3 Becker Hammer/Sonic

3.1 C9550 (C8711)

Borehole C9550 is located northwest of the BY Cribs. The Becker Hammer rig pushed 8.625 in diameter
casing to 43.8 ft bgs and the Sonic rig drove 6 in diameter casing to 200.5 ft bgs (Figure 3-1). Borehole
C8711 was a prior attempt by the Geoprobe; refusal occurred at 27.6 ft bgs. Depth discrete sediment
samples were collected from both C9550 and C8711 (Table 3-2 and Table 3-3). C9550 was logged for
geophysics (Figure 3-2) and lithology (Figure 3-3). 20 ERT electrodes were installed (Figure 3-1).

12
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Well Design: 200-DV-1 Instrumented Vadose Borehole

Drilling Method: Becker, Sonic

Drilling Fluid: N/A
Drillers name: N/A
Drilling Company:Layne,Cascade
Date Started: 10/1/2015
Design Doc: SGW-58552

Ground Surface

18" x 12" Diameter Flushmount
Surface Completion

Cement Grout Seal 0-200.5' bgs

L

_'H'_

Well Name:
Well I.D.:
State Coordinates:

Start Card #:

NA

C9550

N137719.05

E573549.49

N.D.

Elevation Ground Surface: 190.18 m (NAVD88)

ELECTRODE DEPTHS (FT BGS)

SAMPLE INTERVAL (FT BGS)

1-in PVC Casing 0-200.5' bgs

8.625-in Temporary Casing

0-43.8' bgs

6-in Temporary Casing

Legend
L Sample Interval
[ ] Electrode Depth
Not to scale

1"

21

31

41

51

61

71

81

91

101

11

121

131

141

151

161

171

181

191

0.0-2.0

8.2-10.7

10.0-13.0

49.9-51.9

66.6 - 67.6

100.8 - 101.8

110.2-111.2

129.5 - 130.5

154.0 - 155.0

175.5-176.5

194.0 - 196.0

Total Depth of Borehole - 200.5' bgs

Figure 3-1. Borehole Design and Electrode Completion for C9550
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Table 3-2. Radiological Contaminant Concentrations in Samples Collected from C8711 and C9550

Actual Sample Sample
Location Interval Number Am-241 C-14 I-129 Np-237 Ni-63 Pu-238 | Pu-239/240 Tc-99 H-3 U-233/234 U-235 U-238
Well ID (ft bgs) HEIS # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
C8711 0-2 B320V6 1U 5U - 1U 30U 1U 1U - 30U 1U 1U 0.74
C9550 8.2-10.7 B320W0 1U 5U 2U 1U 30U 1U 1U 15U 30U 0.717 1U 1U
B320W3 1U 5U - 1U 30U 1U 1U 15U 30U 0.832 1U 0.533
C8711 10-13
B320W8 1U 5U - 1U 30U 1U 1U 15U 30U 0.698 1U 0.491
49.9-519 B34T20 - - - - - - - 15U - - - -
66.6 - 67.6 B34T22 - - - - - - - 15U - - - -
100.8 - 101.8 B34T24 - - - - - - - 15U - - - -
110.2-111.2 B34T26 - - - - - - - 111 - - - -
C9550
129.5-130.5 B34T28 - - - - - - - 28.4 - - - -
154 - 155 B34T30 - - - - - - - 45.8 - - - -
175.5-176.5 B34T32 - - - - - - - 0.995 - - - -
194 - 196 B34T34 - - - - - - - 16 - - - -

no data obtained
not detected above limiting criteria

SGW-60265, REV. 0
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Table 3-3. Non-Radiological Contaminant Concentrations Collected from C8711 and C9550
Actual samole
Location Sample Numger Al Sb As Ba Cd (o] ) Cr Cu CN- FI Pb Mn Hg Ni NOs" NOz PO4* Se Ag S04 u
Interval
Well ID (ft bgs) HEIS # ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
Cc8711 [0-2 B320V7 - - - - 1650 - - - 1000 - - - - 13600 1130 U | 3340 - - 4750 -
B320W0 6580000 | 1650 1380 87300 156 12200 14200 |84.1U 2640 294000 | — 6990 - - - 345U 268 - 482
C9550 |8.2-10.7 B32195 - - - - - 3040 - - - 1760 - - - - 11400 1120 U | 3060 - - 17900 | -
B320W3 7110000 | 1200 1720 83900 177 8300 15600 | 87.6U 5730 333000 |3.95U | 9550 - - - 326 U 88.8U | — 636
B320W4 | — - - - 1420 - - - 1420 - - - - 7390 1130U | 2150U | — - 4450 -
C8711 | 10-13 B320W8 6390000 | 1280 1350 71300 115 - 5850 13300 | 765U |- 3370 225000 | 4.08U | 6150 - - - 300U 103U |- 580
49.9-519 | B34T21 9040000 | 580 2900 51500 | 85 2400 16400 14900 110U 200 5600 381000 | — 16500 | 6200 217 580 U 880 120 U 7800 750
66.6-67.6 | B34T23 9530000 | 280 U 2900 61800 120 2900 12700 11600 110U 310 3700 287000 | — 11800 | 3850 263 580 U 1300 250 8200 880
100.8 -
101.8 B34T25 10200000 | 320 U 5500 125000 | 92 1500 18000 15400 110 U 290 7800 611000 | — 22500 | 4870 184 U 580 U 1500 200 14000 | 800
110.2 -
111.2 B34T27 10300000 | 320 5700 83500 | 81 4200 19600 17500 110 U 360 4600 422000 | — 23400 | 323000 | 292 580 U 1500 110U 160000 | 640
129.5 -
130.5 B34T29 9470000 | 320 4500 66800 | 80U 7000 13600 16300 110U 240 3900 348000 | — 16600 | 620000 | 394 580 U 1600 120 U 130000 | 980
154 - 155 B34T31 11400000 | 290 U 3700 94800 | 79U 4500 14700 17300 130 210 3600 416000 | — 15400 | 575000 | 187 U 580 U 1700 120U 31000 | 580
175.5 -
176.5 B34T33 8080000 | 300U 5600 76800 170 1900 11600 10600 120 U 160 4200 358000 | — 12300 | 7970 187U 590 U 880 190 57000 | 500
C9550 | 194 -196 B34T35 10300000 | 310 6000 72400 140 8200 16700 | 22700 | 260 470 6100 497000 | — 19500 | 620000 | 302 610 U 1300 170 450000 | 680

—  =no data obtained
U =not detected above limiting criteria
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See Appendix B for the complete geophysical log report.

Figure 3-2. Geophysical Log of Borehole C9550 Using HGLS and NMLS
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C9550

Depth' Core Lithology

— 5 — Becker Hammer Push

Gravelly Sand

— Sand
Wiiis ¥yl huat 38 - Silt
e BT e LB T e : \-‘Sand
~ Gravelly Sand
l -1 Silty Sand
Sand

T Gravelly Sandy Silt

See Appendix C for the complete borehole core log report and photographs.

Figure 3-3. Borehole Core Log of C9550
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3.2 C9549 (C8707, C9548)

Borehole C9549 is located northeast of the BY Cribs. The Becker Hammer rig pushed 8.625 in diameter
casing to 45.4 ft bgs and the Sonic rig drove 6 in diameter casing to 200.5 ft bgs (Figure 3-4). Boreholes
C8707 and C9548 were prior attempts by the Geoprobe; refusal occurred at 29.7 ft bgs and 89.1 ft bgs,
respectively. Depth discrete sediment samples were collected from C9549, C8707, and C9548 (Table 3-4
and Table 3-5). C9549 was logged for geophysics (Figure 3-5) and lithology (Figure 3-6). 20 electrodes
were installed in the borehole for ERT (Figure 3-4).

Well Design: 200-DV-1 Instrumented Vadose Borehole
Drilling Method: Becker, Sonic Well Name: NA
Drilling Fluid: N/A Well I.D.: C9549
Drillers name: N/A State Coordinates: N137697.13
Drilling Company:Layne,Cascade E573663.52
Date Started: 10/5/2015 Start Card #: N.D.
Design Doc: SGW-58552 Elevation Ground Surface: 189.61 m (NAVD88)
Ground Surface ELECTRODE DEPTHS (FTBGS)  SAMPLE INTERVAL (FT BGS)
18" x 12" Diameter Flushmount 0.0-2.5
Surface Completion 9 5.0-6.5
7.2-9.7
Cement Grout Seal 0-200.5' bgs 19
1-in PVC Casing 0-200.5' bgs 29
8.625-in Temporary Casing 39
0-45.4' bgs
19.2 ft of 8.625 temp casing 49 47.5-49.5
left behind: 26.2-45.4' bgs
59
64.4 - 66.4
69
6-in Temporary Casing 79
84.4 - 86.4
89
99
109
112.6 - 113.6
119
123.4 -124.7
129 127.3-128.3
139
149
156.6 - 157.6
Legend 159
L] Sample Interval
[ ] Blectrode Depth 169
179
186.8 - 187.8
189
199 197.9 - 199.2
| Total Depth of Borehole - 200.5' bgs
Not to scale

Figure 3-4. Borehole Design and Electrode Completion for C9549
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Table 3-4. Radiological Contaminant Concentrations in Samples Collected from C8707, C9548, C9549

Location ACtlunat'ef\";‘;‘?p'e ﬁﬁmgg Am-241 | C-14 | 1-129 | Np-237 | Ni-63 | Pu-238 | Pu-239/240 | Tc-99 | H-3 | U-233/234 | U-235 | U-238
Well ID (ft bgs) HEIS # pCi/g pCi/g | pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g | pCi/g pCi/g pCi/g pCi/g
0-25 B320N6 1U 50 |- |1U 30U |1U 1U ~ |30u |14 U |1uU
BT e B320P2 1U 5U |- |1U 30U |1U 1U 15U [30U |11 U | 214
9549 | 7.2-97 B33122 1U 50U |- |1U 30U |1U 1U 15U | 30U |122 1U | 103
475-495 B320P8 - - - - - - - 15U | - 1U U | 118
C9548 | 64.4 - 66.4 B320R1 - - - - - - - 15U | - 1.93 1U | 106
84.4 - 86.4 B320R4 - - - - - - _ 406 | - 145 1U | 0858
1126 - 1136 B352W7 - - - - - - - 134 | - |o19s 1U | 0237
123.4-124.7 B352W9 - - - - - - - a1 | - |o14t 0.0565 | 0.154
12721283 B352X1 - - - - - - - 85 —  |o2s 0.0512 | 0.349
9549
156.6 - 157.6 B352X3 - - - - - - - 19 | - |0251 U |o191
186.8 - 187.8 B352X5 - - - - - - - 553 | — | 00873 1U | 0317
197.9-199.2 B352X7 - - - - - - - 823 | - | 0155 1U | 0113

U

= no data obtained

= not detected above limiting criteria

SGW-60265, REV. 0
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Table 3-5. Non-Radiological Contaminant Concentrations in Samples Collected from C8707, C9548, C9549

22

Actual
Location Sample Nsﬁmf):fr Al sh As Ba cd cr cr Cu CN- FI Pb Mn Hg Ni NOs NOr | PO Se Ag SO TPH TPB U
Interval
Well ID (ft bgs) HEIS # ng/kg ng/kg | nglkg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | ng/kg | pg/kg | pg/kg | pgkg | pg/kg | pg/kg ng/kg ng/kg | ng/kg | ng/kg | ng/kg | pgkg | pg/kg | pg/kg | pg/kg
B320N6 | — - - - - - - - - - - - - - - - - - - - 1170U | 105U | 596
0-25
B320N7 | — - - - - 3260 - - -~ 754 - - - - 98700 1140 U | 5460 - - 15000 - - -
C8707
B320P2 | 6540000 | 2970 | 3750 139000 | 227 — 9270 | 25000 |626U | — 3670 | 385000 | 4.04U | 11500 | — — — 339 212 — 1150 U | 103U | 635
5-6.5
B320P3 | — - - - - 5330 - - -~ 1790 | - - - - 11100 1120 U | 2410 - - 17700 - - -
B33122 | — — — — — — — — 126 — — — — — — — — — — 1160U | 105U | 611
C9549 | 7.2-97
B33123 | — - - - - 5280 - - 1510 | - - - - 45200 1130 U | 2930 - - 27400 - - -
B320P8 | 7230000 | 1890 | 2410 64800 | 45 - 12500 | 13400 | 186 3100 225000 | 46.2 9140 - - - 931 987U | - - - 1630
47.5-49.5
B320P9 | — - - - - 1790 | - - - 502 - - - - 7300 1110 U | 49400 | — - 21300 - - -
B320R1 | 6480000 | 1540 | 2180 62800 | 39.3 - 9050 10600 | 204 2650 273000 | 105 9110 - - - 781 102 U - - - 1680
C9548 | 64.4-66.4
B320R2 | — - - - - 1570 - - - 341U | - - - - 8150 1120 U | 110000 | — - 20500 - - -
B320R4 | 7440000 | 1880 | 3280 56400 | 46.6 - 14800 | 12000 | 1060 2980 292000 | 68 13000 | — - - 515 93U | - - - 464
84.4 -86.4
B320R5 | — - - - - 8570 - - - 334U | - - - - 1550000 | 3280 | 2300 - - 519000 | - - -
ﬂég i B352W8 | 5250000 | 330U | 3100 50400 | 270 23000 | 10200 | 10700 | 1400 150 3400 265000 | ~ 12000 | 2610000 | 1450 [580U | 1100 230 230000 | ~ - 560
gi";’ i B352X0 | 18700000 | 490 15400 | 339000 | 290 89000 | 51400 | 64100 | 6100 170U | 9100 976000 | — 52200 | 14200000 | 3150 | 6400 2200 130U | 2000000 | — - 1100
ggg i B352X2 | 8330000 | 280U | 5000 91600 | 86 7000 18900 | 18200 | 580 220 4100 | 415000 | ~ 25500 | 1150000 | 361 650 1100 190 380000 | ~ - 500
C9549
1232 i B352X4 | 8140000 | 310U | 3700 113000 | 77U 4900 12700 | 16400 | 170 150 U | 4000 | 375000 | 14500 | 1020000 | 723 580 U | 1400 120U | 190000 | — - 790
133'2 i B352X6 | 10000000 | 310U | 4100 81500 | 220 4300 15400 | 16500 | 490 170U | 5600 | 403000 | 16600 | 531000 | 187U |[590U | 1600 120U | 130000 | — - 620
ggg i B352X8 | 8640000 | 280U | 2700 127000 | 100 12000 | 9900 | 22700 | 740 350 4900 | 393000 | ~ 13800 | 1020000 | 187U |[580U | 2100 100U | 620000 | — - 660

—  =no data obtained

U = not detected above limiting criteria
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See Appendix C for the complete borehole core

log report and photographs.

Figure 3-6. Borehole Core Log for
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3.3 C9552 (C8709, C9551)

Borehole C9552 is located in the center of the BY Cribs. The Becker Hammer rig pushed 8.625 in
diameter casing to 45 ft bgs and the Sonic rig drove 6 in diameter casing to 202.2 ft bgs (Figure 3-7).
Borehole C8709 and C9551 were previous attempts by the Becker Hammer; refusal occurred at

16.3 ft bgs and 12.9 ft bgs, respectively. Depth discrete sediment samples were collected from C9552 and
C8709 (Table 3-6 and Table 3-7). C9552 was logged for geophysics (Figure 3-8) and lithology

(Figure 3-9). 20 electrodes were installed in the borehole for ERT (Figure 3-7).

Well Design: 200-DV-1 Instrumented Vadose Borehole
Drilling Method: Becker, Sonic Well Name: NA
Drilling Fluid: N/A Well I.D.: C9552
Drillers name: N/A State Coordinates: N137679.33
Drilling Company Layne,Cascade E573616.00
Date Started: 10/20/2015 Start Card #: N.D.
Design Doc: SGW-58552 Elevation Ground Surface: 192.06 m (NAVD88)
Ground Surface ELECTRODE DEPTHS (FT BGS)l SAMPLE INTERVAL (FT BGS)
18" x 12" Diameter Flushmount 22-47
Surface Completion 5 43-6.8
6.2-8.7
Cement Grout Seal 0-202.2' bgs 15
25
1-in PVC Casing 0-202.2' bgs
35
8.625-in Temporary Casing
0-45' bgs 45
8.9 ft of 8.625-in temp casing
left behind: 36.1-45' bgs 55 53.7 - 55.7
65
69.6 - 70.6
6-in Temporary Casing 75
85 83.7 - 86.2
95
97.2-112.2
105
115 113.2-116.2
117.5-121.6
125
135 127.3 - 142.2
145
Legend 155 153.7 - 155.7
== Sample Interval
[ ] Electrode Depth 165
[ ] PNNL Sample Interval
175 173.3-176.3
185 184.6 - 186.6
195 187.2 -201.3
Total Depth of Borehole - 202.2' bgs
Not to scale

Figure 3-7. Borehole Design and Electrode Completion of C9552
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Table 3-6. Radiological Contaminant Concentrations in Samples Collected from C8709 and C9552

SGW-60265, REV. 0

Location A"tlunaﬂefj;‘p'e ﬁﬁmgg Am-241 | C-14 | Cs-137 | Co-60 | Eu-152 | Eu-154 | Eu-155 | 1-129 | Np-237 | Ni-63 | Pu-238 | Pu-239/240 | Ra-226 | Tc-99 | H-3 | U-233/234 | U-235 | U-238
Well ID (ft bgs) HEIS # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
22-47 B339Y4 1U 5U - - - - - - 1U 30U 1U 1U - - 30U 0.406 1U 0.437
C8709 43-6.8 B339Y9 1U 5U 1.24 0.0891 0.255 0.255 0.218 1.75 1U 30U 1U 1U 1.49 15U 30U 0.637 1U 0.814
6.2-87 B33B04 1U 5U 0.513 0.0437 0.108 0.149 0.137 0.14 1U 30U 1U 1U 0.847 15U 30U 0.573 1U 0.81
53.7-55.7 B354H6 1U 9.45 0.333 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 6.22 1U 1U - 1.15 30U 0.397 1U 0.421
69.6 - 70.6 B35531 1U 1.61 0.794 01U 01U 01U 01U 01U 01U 7.77 0.0953 1U - 3.02 3.68 0.213 1U 0.142
83.7-86.2 B35597 1U 12.8 0.632 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 9.36 1U 1U - 87.3 12.3 0.251 1U 0.428
113.2-116.2 B355V8 1U 1.98 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 4.98 1U 1U - 128 7.93 0.317 1U 0.201
9552 117.5-121.6 B355W0 1U 1.91 01U 01U 01U 01U 01U 2U 1U 457 1U 1U - 116 10.4 0.268 1U 0.213
153.7 - 155.7 B355W3 1U 0.512 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 1U - 156 14 0.469 1U 0.624
173.3-176.3 B35JF0 1U 0.466 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 0.0658 - 150 12.2 0.17 1U 0.312
184.6 - 186.6 B35JF3 1U 0.4 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 1U - 177 10.5 0.166 1U 0.222

U

= no data obtained
= not detected above limiting criteria
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Table 3-7. Non-Radiological Contaminant Concentrations in Samples Collected from C8709 and C9552

Actual Sample

Sample

. _ _ ~ - - _ 3- 2-
Location Interval Number Al NHs Sb As Ba Cd Cl Cr Cu CN Fl Cr(Vl) | Pb Mn Hg Ni NOs NO2 PO4 Se Ag SOq4 TPH | TBP U
Well ID (ft bgs) HEIS # ng/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | png/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | ng/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | ng/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg
22-47 B339Y5 - - - - - - 4340 | - - - 474 | - - - - - 180000 | 1120 U | 2470 | - - 24600 | — — -
B339Y9 8100000 | 22600 | 1560 | 3120 | 89100 | 467 | — 8830 | 12800 |66.3U | — 471 6610 | 333000 | 4.46 | 9450 | — - - 769 | 485 | — - - 490
43-6.8
C8709 B33B00 - - — — — — 6540 | — - - 587 | - - - - - 276000 | 1120U | 2710 | — - 41900 | — — —
B33B04 8430000 | 20600 | 1220 | 2410 | 84300 | 472 | - 9000 | 11800 |79.7U | — 154 5450 | 325000 | 5.92 | 9410 |- - - 333 | 449 |- - - 412
6.2-8.7
B33B05 — — — — — — 9140 | - — — 712 — — — — — 344000 | 1120U | 2610 | — - 58100 | — — -
B35530 7200000 690 | 4200 | 83400 | 77U | 3300 | 10200 | 12000 | — 150U | — 3900 | 326000 | 41 13400 | 12400 | 184U | 4900 | 1200 | 110U | 18000 | — - 970
53.7 - 55.7 B354H6 - - - - - - - - - 110U | - 150U | - - - - - - - - - - - - -
B354H7 7160000 | 499 | 720 | 4900 | 93500 | 85 10000 | 153000 | 110 U 3800 | 412000 | 28 14100 1300 | 120U 340U | 47 U | 820
B35531 - - - - - - - - - - - 150U | - - - - - - - - - - - - -
69.6 - 70.6
B35532 8440000 | 1460 | 740 | 4200 | 237000 | 87 4400 | 13100 | 15000 | 110 150 U 4900 | 439000 | 32 15500 | 33200 | 184U | 4600 |940 | 200 | 160000 [ 340U | 47U | 1200
B35597 - - - - - - - - - - 150U | 150U | - - - - - - - - - - - - -
83.7 - 86.2 B35598 5520000 | 2190 | 740 | 3900 | 45700 |80U | — 11800 | 16500 | 610 - - 3600 | 261000 | 110 | 14200 | — - - 860 | 240 - 340U | 430 | -
B35599 8030000 | — 840 | 5300 | 77300 | 88 33000 | 14000 | 15800 | — 150U | — 5200 | 401000 | 110 | 18900 | 3500000 | 493 2700 | 1100 | 110U | 840000 | — - 730
B355V8 - - - - - - - - - - 150U | 150U | — - - - - - - - - - - - -
113.2-116.2
B355V9 7820000 | 1950 | 750 | 4500 | 80900 | 80 11000 | 10300 | 14500 | 190 150 U 3400 | 375000 | 92 12800 | 1770000 | 184U | 570U [ 950 | 110 | 230000 | 340U | 89 590
9552
B355W0 - - - - - - - - - - 150U | 150U | — - - - - - - - - - - - -
117.5-121.6 B355W1 8450000 | 1700 | 730 | 4500 | 85300 | 78U | — 14200 | 16100 | 300 - 4800 | 402000 | 41 15100 | — - - 920 | 120U | — 340U | 49 620
B355W?2 7770000 | — 720 | 3600 | 76300 | 89 7900 | 14900 | 16500 | — 150U | — 3700 | 397000 | 47 17100 | 1510000 | 184U | 570U | 1000 | 110 U | 280000 | — - 630
B355W3 - - - - - - - - - - - 150U | - - - - - - - - - - - - -
153.7 - 155.7
B355W4 7780000 | 961 | 880 | 5300 | 86100 | 94 2800 | 15200 | 20300 | 320 150U | — 5500 | 500000 | 41 18500 | 11500 | 184U | 5500 | 950 | 110 | 17000 | 340U | 47U | 720
B35JFO0 - - - - - - - - - - - 150U | - - - - - - - - - - - - -
173.3-176.3 B35JF1 8030000 | 1050 | 790 | 3000 | 75900 | 80 - 13600 | 15000 | 210 - 3800 | 354000 | 30 12400 | — - - 900 |110U | — 340U | 47U | 770
B35JF2 8560000 660 | 3400 | 102000 | 76 9900 | 11800 | 17900 | — 150U | — 3900 | 354000 | 33 15000 | 2040000 | 184U | 570U | 730U | 110 U | 200000 | — - 730
B35JF3 - - - - - - - - - - - 150U | - - - - - - - - - - - - -
184.6 - 186.6
B35JF4 9890000 | 693 | 790 | 3800 | 90600 | 130 | 58000 | 11200 | 17000 | 300 150 - 5200 | 615000 | 60 12900 | 3140000 | 187U | 570U | 1300 | 110U | 77000 | 340U |55 520

—  =no data obtained
U = not detected above limiting criteria
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C9552

| pepth |_Core Lithology

(ft bgs)

‘Becker Hammer Push

L 10

E 20

b 30
L 40 ]
Sand
Gravelly Sand
Sand
Silty Sand

Gravelly Sand

Note: Cores from depth intervals 97-112 ft, 127-142 ft,
and 187-202 ft bgs were sent to PNNL; lithology will be
documented by PNNL. See Appendix C for the complete
borehole core log report and photographs

Figure 3-9. Borehole Core Log for C9552
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3.4 C8706

Borehole C8706 is located in the northeastern corner of the BY Cribs. The Becker Hammer rig pushed
8.625 in diameter casing to 45.3 ft bgs and the Sonic rig drove 6 in diameter casing to 202.3 ft bgs
(Figure 3-10). Depth discrete sediment samples were collected from C8706 (Table 3-8 and Table 3-9).
C8706 was logged for geophysics (Figure 3-11) and lithology (Figure 3-12). 20 electrodes were installed
in the borehole for ERT (Figure 3-10).

Well Design: 200-DV-1 Instrumented Vadose Borehole
Drilling Method: Becker, Sonic Well Name: NA
Drilling Fluid: N/A Well I.D.: C8706
Drillers name: N/A State Coordinates: N137698.47
Drilling Company:Layne,Cascade E573636.73
Date Started: 10/21/2015 Start Card #: N.D.
Design Doc: SGW-58552 Elevation Ground Surface: 189.72 m (NAVD88)
Ground Surface ELECTRODE DEPTHS (FTBGS) ~ SAMPLE INTERVAL (FT BGS)
18" x 12" Diameter Flushmount |_ J 2.0-45
Surface Completion 5 3.9-6.4
59-8.4
Cement Grout Seal 0-202.3' bgs 15
25
1-in PVC Casing 0-202.3' bgs
35
8.625-in Temporary Casing 45
0-45.3' bgs 45.5-47.0
55
65
75 78.0 - 80.4
85
6-in Temporary Casing 95
105
108.2 - 110.2
115
125
135 132.4 -137.4
145
Legend 155
= Sample Interval 158.5 - 160.5
[ ] Bectrode Depth 165 162.9 - 164.9
175
183.3 - 185.3
185
195 198.3 - 201.3
Total Depth of Borehole - 202.3' bgs
Not to scale

Figure 3-10. Borehole Design and Electrode Completion for C8706
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Table 3-8. Radiological Contaminant Concentrations in Samples Collected form C8706

Actual Sample

Sample

Location Interval Number Am-241 | C-14 | Cs-137 | Co-60 | Eu-152 | Eu-154 | Eu-155 | I-129 | Np-237 | Ni-63 | Pu-238 | Pu-239/240 | Tc-99 H-3 U-233/234 | U-235 | U-238
Well ID (ft bgs) HEIS # pCi/g pCi/g | pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g | pCi/g pCi/g pCi/g pCi/g
2-45 B33B16 1U - - - - - - - 1U 30U 1U 1U - 30U 1U 1U 0.604
B33B20 1U 5U 0.43 01U 0.116 0.147 0.101 2U 1U 30U 1U 1U 15U 30U 0.646 1U 1U
3904 B33B24 1U 5U 0.163 01U 0.111 0.113 0.112 2U 1U 30U 1U 1U 15U 30U 0.783 1U 0.518
59-84 B33B29 1U SU 0.115 0.1U 0.108 0.128 0.121 2U 1U 30U 1U 1U 15U 30U 0.598 1U 0.91
455-47.0 B35N87 0.13 50 545 0.1 01U 01U 01U 2U 1U 10U 1U 1.08 5U 30U 1.42 1U 1.01
78 -80.4 B35N91 1U 36.6 0.222 0.151 01U 01U 01U 2U 1U 16.2 1U 1U 289 76.3 4.71 0.222 5.15
o706 108.2 - 110.2 B35N93 1U 2.61 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 0.285 83.3 241 0.366 1U 0.303
132.4-137.4 B35N95 1U 3.53 01U 0.1U 0.1U 0.1U 01U 2U 1U 10U 1U 1U 2.29 22.2 0.172 1U 0.318
158.5 - 160.5 B35N97 1U 0.317 | 01U 01U 01U 01U 01U 2U 1U 10U 1U 1U 1.61 33 0.178 1U 0.235
162.9 - 164.9 B35N89 1U 14.7 0.1U 0.1U 0.1U 0.1U 0.1U 2U 1U 9.17 1U 1U 251 235 0.68 1U 0.679
183.3-185.3 B35N99 1U 0.389 | 01U 0.1U 0.1U 0.1U 0.1U 2U 1U 10U 1U 1U 4.1 27.9 0.12 1U 0.219
198.3-201.3 B35NB1 1U 0.656 | 0.1U 0.1U 01U 01U 01U 2U 1U 10U 1U 1U 17.3 16.8 0.211 1U 0.194

—  =no data obtained
U =not detected above limiting criteria

SGW-60265, REV. 0
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Table 3-9. Non-Radiological Contaminant Concentrations in Samples Collected form C8706 (Page 1 of 2)

Actual
Location Sample Sﬁmgfr Al NH3 Sb As Ba Cd CI- Cr Cu CN- FI- Cr(VI1) Pb Mn Hg Ni NOs NO2 PO4* Se
Interval
Well ID (ft bgs) HEIS # Hg/kg Ha/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Ho/kg Ho/kg Ho/kg Ho/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Ho/kg Hg/kg Hg/kg
2-45 B33B17 - - - - - - 2060 - - - 1250 - - - - - 29400 1110 U 2110V -
B33B20 8350000 | 7460 1160 2690 78600 68.1 - 9470 13100 838U - 205 4430 292000 4.06 U 7930 - - - 793
B33B22 - - - - - - 2670 - - - 1400 - - - - - 37700 1110 U 2100 U -
39-6.4
B33B24 6370000 | 6350 1350 2390 59900 55.9 - 6870 10300 455 - 124 U 3660 252000 3.86 U 7270 - - - 629
B33B26 - - - - - - 2410 - - - 1220 - - - - - 19800 1110 U 2110U -
B33B29 8420000 | 3240 1140 2390 83900 60.6 - 12800 14100 784U - 124 U 3510 302000 382U 8490 - - - 726
59-84
B33B31 - - - - - - 2570 - - - 1760 - - - - - 24300 1110 U 2090 U -
455 - B35N87 - - - - - - - - - - - 220 - - - - - - - -
41.0 B35N88 6320000 | 3650 320 2100 103000 94 19000 16900 11500 440 310 - 3200 308000 110 11400 75300 493 91000 2200
B35N91 - - - - - - - - - - - 310 - - - - - - - -
78-80.4
B35N92 12400000 | 4860 480 9800 110000 120 110000 22000 27100 5300 160U - 8600 527000 210 25100 9740000 | 46000 21000 1500
C8706 108.2 - B35N93 - - - - - - - - - - - 150U - - - - - - - -
110.2 B35N94 10300000 | 657 350 6400 79000 93 14000 21700 22800 160 150U - 5900 459000 44 24500 2040000 | 19700 580 960
1324 - B35N95 - - - - - - - - - - - 150U - - - - - - - -
137.4 B35N96 6090000 | 608 280U 2500 57300 73U 3800 8600 11100 110U 210 - 3300 266000 25 10300 18600 184 580 910
1585 - B35N97 - - - - - - - - - - - 150U - - - - - - - -
160.5 B35N98 6250000 | 462 300U 2300 61400 79U 22000 9300 10700 110U 150 - 2900 245000 17 10600 10600 187 580 1400
162.9 - B35N89 - - - - - - - - - - - 150U - - - - - - - -
164.9 B35N90 9860000 | 717 300U 3800 71000 78 15000 19100 18200 2700 150U - 4800 415000 98 29800 3140000 | 591 9500 720
183.3 - B35N99 - - - - - - - - - - - 150U - - - - - - - -
185.3 B35NB0 | 7000000 | 438 320U 3200 83600 80 800 16200 12900 110U 190 - 3700 488000 11U 16500 53100 184 580 1500
198.3 - B35NB1 - - - - - - - - - - - 150U - - - - - - - -
201.3 B35NB2 | 8850000 | 1580 300U 3400 127000 85 3800 12700 18500 180 330 - 4600 440000 11 13900 372000 187 580 1900
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Table 3-9. Non-Radiological Contaminant Concentrations in Samples Collected form C8706. (Page 2 of 2)

Location | Actual Sample Interval | Sample Number Ag SO | TPH | TBP U

Well ID (ft bgs) HEIS # pg/kg | ng/kg | pg/kg | ng/kg | ng/kg

2-45 B33B17 - 8150 - - -

B33B20 103U | - - - 533

B33B22 - 11500 | — - -
39-64

B33B24 101U | — - - 647

B33B26 - 9470 - - -

B33B29 96.8U | — - - 572
59-84

B33B31 - 14900 | — - -
455-47.0 B35N88 120 U | 120000 | 350U | 48U | 2300

B35N91 - - - - -
78 - 80.4

B35N92 120U | 670000 | 370U | 52U | 17500

B35N93 - - - - -

C8706 | 108.2-110.2

B35N94 120 U | 110000 | 340U | 47U | 720

B35N95 - - - - -
132.4-137.4

B35N96 110 U | 5500 340U | 47U | 400

B35N97 - - - - -
158.5 - 160.5

B35N98 140 5300 340U | 47U | 460

B35N89 - - - - -
162.9 - 164.9

B35N90 110U | 250000 | 340U | 47U | 930

B35N99 - - - - -
183.3-185.3

B35NB0 120U | 27000 | 340U | 47U | 470

B35NB1 - - - - -
198.3 - 201.3

B35NB2 150 44000 | 340U | 47U | 650

— =no data obtained
U = not detected above limiting criteria
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See Appendix B for the complete geophysical log report

Figure 3-11. Geophysical Log for C8706 Using SGLS, HRLS, and NMLS
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C8706

Core Lithology
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See Appendix C for the complete borehole core log report and photographs

Figure 3-12. Borehole Core Log for C8706
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4 Discussion

Four characterization boreholes (C9550, C9549, C9552, and C8706) were drilled at the BY Cribs in the
B Complex Area during FY'16 as part of the 200-DV-1 OU remedial investigation. The purpose of this
characterization project was to identify the nature and extent of the contamination in the vadose zone at or
near BY Cribs waste sites. A phased drilling approach was used to drill these boreholes to prevent worker
exposure to contaminated soil cuttings from a zone of high radiological contamination (approximately
15-50 ft bgs). A Becker hammer rig was used for the first phase of drilling to push casing from ground
surface through the zone of high radiological contamination. During the second phase of drilling a sonic
rig was used to drill from the bottom of the high radiological contamination zone to total depth. Soil
samples were collected in the shallow vadose zone above 15 ft bgs using split spoon samplers, and from
the vadoze zone below 50 ft bgs using continuous core. The soil samples were analyzed for contaminants
of potential concern in accordance with DOE/RL-2011-104. The next step is to interpret these data to
update the conceptual site model and support completion of the Remedial Investigation/Feasibility Study.

Some preliminary observations based on the data from the four characterization boreholes are outlined
below. These observations focused on the mobile contaminants with the largest mass discharged to the
BY Cribs (uranium, technetium-99, nitrate, cyanide, and chromium). A large inventory of fluoride was
also documented, however the sediment analytical data only show low concentrations.

1. C9550 is located northwest of the BY Cribs near the 216-B-50 Crib which received the largest
volume of liquid waste and lowest inventory of contaminants compared to the other BY Cribs.

— Data: The sediment analytical data indicate that technetium-99, cyanide, and nitrate are
present at or above detectable levels in the deep vadose zone. The borehole geophysical logs
show no indication of manmade gamma-emitting radiological contamination in this borehole.

— Geology/Stratigraphy: The Hanford 2 (H2) unit extends from ~45 to 197 ft bgs. The H2 is
sand dominated from 45 to 113 ft and coarsens from 113 to 197 ft, with the gravel increasing
to 30%. There is a 2 ft thick silt layer at 125 to 127 ft and a 1 ft thick silty sand layer at 178 ft
within the larger H2 unit. The Cold Creek Unit was encountered from 193.2 ft to TD (200.5
ft). The Cold Creek silt in this well is very thin, and composed of fine felsic sand grading into
gravelly sandy silt, with gravels and sands mostly quartzofeldspathic in composition at about
196 ft.

2. C9549 is located northeast of the BY Cribs. The soil in this area has high conductivity and the
groundwater has elevated concentrations of technetium-99.

— Data: The sediment analytical results show detectable technetium-99, cyanide, and nitrate
contamination throughout the deep vadose zone. Concentration peaks of technetium-99
(441 pCi/g), nitrate (14,200,000 ug/kg), cyanide (6,100 ug/kg), and chromium (51,400 ug/kg)
are present in a high moisture silt layer at ~124 ft bgs. Uranium was not detected above
background concentrations. Borehole geophysical logs indicate cesium-137 contamination
from ground surface to 125 ft bgs.

— Geology/Stratigraphy: The gravel-dominated Hanford 1 (H1) unit extends from the base of
fill (about 15 ft bgs) to the H1/H2 contact at 65 ft bgs. The H2 unit from 65 to 123 ftis a
sandy facies dominated by massive, unstructured sands. A fine-grained unit at 123.4 ft bgs is
composed of a 0.6 ft thick silt lens overlying a 1.7 ft thick sandy silt layer. Below the silt
layer the gravel component of the H2 unit increases with more graded bedding in the sands.
The H2/Cold Creek gravel (CCUg) contact is at 187 ft bgs with the Cold Creek silt not
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present. The CCUg ranges from sandy gravel to silty-sandy-gravel with a higher felsic
composition than the gravels overlying it. The CCUg persists until TD of the well at 201 ft
bgs.

3. C9552 is located in the middle of the BY cribs near the 216-B-46 Crib and 216-B-49 Crib. These
cribs received the largest contaminant inventories compared to the other BY Cribs.

Data: The sediment analytical results show an increase in technetium-99 activity (87 to 177
pCi/g) with depth. Nitrate is present above background in the deep vadose zone. Low levels
of cyanide were also detected. Uranium was not detected above background concentrations.
Borehole geophysical log analysis indicated mobile cobalt-60 contamination through most of
the borehole, and less mobile cesium-137 extending from 20 to 115 ft bgs.

Geology/Stratigraphy: The gravel-dominated Hanford 1 (H1) unit extends from the base of
fill (about 15 ft bgs) to the H1/H2 contact at 57 ft bgs. The H2 is sand dominated to 162 ft
bgs, the sands are largely massive with occasional sandy-silty rhythmites. At 162 ft the gravel
fraction increases, with gravelly sands prevailing down to 187 ft bgs. Samples from three
sample intervals were sent to PNNL for analysis; lithologic descriptions of those intervals
will be completed by PNNL. The H2/Cold Creek contact likely falls in the deepest interval
from 187 to 202 ft bgs.

4. (C8706 is located at the northeastern corner of the 216-B-46 Crib, which received the largest inventory
of technetium-99 and chromium and other highly conductive contaminants (i.e. nitrate).

Data: Concentrations of technetium-99 (289 pCi/g), uranium (17,500 ug/kg), nitrate
(9,700,000 ug/kg), and cyanide (5,300 ug/kg) were elevated in a high moisture silt layer at
~80 ft bgs. Another spike of technetium-99 (251 pCi/g), and smaller spikes of nitrate
(3,000,000 ug/kg) and cyanide (2,700 ug/kg) were detected at ~163 ft bgs in a gravelly sand.
Chromium concentrations were slightly above background at three sample depths, 80 ft, 109
ft, and 163 ft bgs. Borehole geophysical log analysis indicated the presence of mobile cobalt-
60 contamination from 55 ft to 112 ft bgs, and less mobile cesium-137 contamination from 10
to 70 ft. bgs. Manmade uranium-235 and -238 was detected in the silt zone at 80 ft. bgs.

Geology/Stratigraphy: The gravel-dominated H1 unit extends from the base of fill (about 15
ft bgs) to the H1/H2 contact at 61 ft bgs. The H2 is dominated by a massive, unstructured
sand down to 135 ft bgs, where the gravel fraction increases. From 135 ft to 197 ft bgs the H2
is coarse, gravelly sands and interbedded rhythmites. The H2/CCUg contact is at 194.5 ft bgs
and the CCUg persists to TD at 202 ft bgs. The CCUg is a sandy gravel with a marked
increase in well-rounded felsic pebbles and cobbles.

The preliminary observations indicate that contamination within the deep vadose zone is highly variable
both vertically as well as laterally. Elevated contaminant concentrations are observed throughout
boreholes northeast of the BY Cribs (C9549 and C8706). The borehole in the middle of the BY Cribs
revealed a more uniform distribution of contamination throughout the lower portion of the borehole. The
borehole northwest of the BY Cribs (C9550) had low contamination.

A cross section through the BY Cribs (Figure 4-1) illustrates the variations in contaminant distribution
and concentration. Contaminant hot spots are correlated more often with low permeability silt zones,
some only 6-12 inches in thickness. In most cases these low permeability zones correlate well with
neutron moisture and natural gamma peaks in the geophysical logs and can be visually inspected in the
core photographs. Consider the one-foot thick silt layer observed in well C9549 (Figure 4-2).
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Sub sampling just above and below this silt layer shows high concentrations of the contaminants of
concern above the silt and almost undetectable concentrations below the silt. These results indicate this
thin silt layer is acting as a barrier to vertical contaminant migration and may create a surface causing
liquid effluents to spread laterally much further than expected as seen in the elevated contaminant
concentrations northeast of the BY Cribs. The continuous intact coring for DV-1 has revealed how
important some of the small-scale structures are to the migration of mobile contaminants.

Pacific Northwest National Laboratory (PNNL) has instrumented the four BY Crib boreholes with depth
discrete ERT sensors that will be used in conjunction with surface ERT to revise the resistivity model of
BY Cribs. This model will help monitor the moisture and by reference the mobile contaminant extent in
the BY Cribs. In addition, PNNL has taken supplemental samples at C9552 to study soil properties such
as hydraulic transport and biological reactivity. These findings will help understand contaminant fate and
transport in the BY Cribs and will be included in a separate report.
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Appendix A contains the drilling summaries for the characterization boreholes (C9550, C9549, C9552, and C8706)
drilled in the BY Cribs. These summaries were compiled by the onsite geologist.
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Borehole ID: C9550 (replacement borehole for C8711)

SGW-60265, REV. 0

Start Date: 10/01/2015

Date

Sample
Time

Interval
Footage

Core/Push

RAD

Recovery %

Soil Classification

Push Time
(min)

Phase

Comment

10/1/2015

0-8.2

Push

1215

8.2-10.7

Split Spoon

10.7 -20.7

20.7-23.7

Push

- msG (C8711 borehole log)

10

100 msG

2

20

17

10/2/2015

23.7-30.0

30.0-40.0

40.0-43.8

Push

50

58

10

Phase |
Becker
Hammer

12/17/2015

900

43.7-48.7

47.9-52.9

Core

100 S

2

1/11/2016

1235

47.9-52.9

Core

100 S

1335

53.0-58.0

Core

100 S

1432

58.0-63.0

Core

100 S

1/12/2016

830

63.2-68.2

Core

100 S

910

68.0-73.0

Core

1,000 dpm
beta/gamma
on liner

100 S

1025

73.1-78.1

Core

100 S

1215

78.1-83.1

Core

100 S

835

83.2-88.2

Core

100 S

The core was not recovered
(collected) on 12/17/2015 due to
radiological contamination

The core was collected and
radiological contamination was not
detected

The temperature of the split core
barrel was measured as™~ 59° F using
an IR gun. The temperature tape
was unreadable

Temperature of Lexan liner (using
IR thermometer)

58.0 ft bgs = ~69.8° F

60.0 ft bgs =~63.5° F

63.0 ft bgs =~105.9° F

The temperature tape was
unreadable

Temperature of Lexan liner (using
IR thermometer)

63.2 ft bgs = ~78.2° F

65.7 ft bgs =~78.0° F

68.2 ft bgs = ~116.9° F

Heat Tape Readings

63.2 & 65.7 = Not hot enough to
register

68.2 ft bgs =99° F

Temperature of Lexan liner (using
IR thermometer)

68.0 ft bgs = ~92.6° F

70.5 ft bgs =~74.1° F

73.0 ft bgs =~129° F

Temperature of Lexan liner (using
IR thermometer)

73.1ftbgs= ~83.8°F

75.6 ft bgs = ~100° F

78.1 ft bgs =~127°F

Heat Tape Readings

73.1 ft bgs= Not hot enough to
register

75.6 ft bgs = 84° F

78.1 ft bgs =129° F

Temperature of Lexan liner (using
IR thermometer)

78.1ft bgs= ~70.7° F

80.6 ft bgs = ~80.6° F

83.1 ft bgs =~97.3°F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

83.2 ft bgs = ~70.8°F

85.7 ft bgs = ~65° F

88.2 ft bgs =~77°F

Heat Tape Readings

85.7 ft bgs = 84°F

Other depths did not register
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Temperature of Lexan liner (using
IR thermometer)

88.0 ft bgs = ~58.6° F

90.5 ft bgs =~71.7°F

93.0 ft bgs =~83.3° F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

93.3ftbgs= ~61.7°F

95.8 ft bgs =~72.8°F

98.3 ft bgs = ~103.6° F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

98.1 ft bgs = ~50.0° F

100.3 ft bgs =~72.8°F

103.1 ft bgs =~77.0° F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

103.2 ft bgs = ~73.5° F

105.7 ft bgs = ~88.4° F

108.2 ft bgs = ~105.8° F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

108.2 ft bgs = ~78.0° F

110.7 ft bgs =~83.3° F

113.2 ft bgs =~137.8° F

Heat Tape Readings

108.2 & 110.7 = Not hot enough to
register

137 ft bgs = 115° F

Temperature of Lexan liner (using
IR thermometer)

113.0 ft bgs = ~72.8°F

115.5 ft bgs = ~86.0° F

118.0 ft bgs =~115°F

Heat Tape Readings

113.0 & 115.5 = Not hot enough to
register

118 ft bgs = 84° F

935 88.0-93.0 Core 100 S
1010 93.3-98.3 Core 100 S
1050 98.1-103.1 Core 100 S
1/13/2016
1225 103.2 -108.2 Core 100 S
1320 108.2-113.2 Core 100 S
1400 113.0-118.0 Core 100 S
1445 118.0-123.0 Core 100 S
835 123.1-128.1 Core 100 sG

Temperature of Lexan liner (using
IR thermometer)

118.0 ft bgs= ~87° F

120.5 ft bgs =~90° F

123.0 ft bgs =~125° F

Heat Tape Readings

118.0 = Not hot enough to register
120.5 ft bgs = 84° F

123.0 ft bgs =111°F

Temperature of Lexan liner (using
IR thermometer)

123.1 ft bgs = ~54.8° F

125.6 ft bgs = ~66.5° F

128.1 ft bgs =~80.2° F

Heat Tape Readings

Not hot enough to register
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1000 128.0 - 133.0, Core 100 gs
1040 133.2-138.2 Core 100 sG
1/14/2016
1212 138.0 - 143.0, Core 100 sG
1307 143.0-148.0 Core 100 sG
920 148.0 - 153.0 Core 100 sG
1010 153.3-158.3 Core 100 sG
1100 158.0-163.0 Core 100 msG
1/12/701&

Phase Il
Sonic

Temperature of Lexan liner (using
IR thermometer)

128.0 ft bgs = ~62.7°F

130.5 ft bgs =~66.0° F

133.0 ft bgs =~87.8° F

Heat Tape Readings

Not hot enough to register

Temperature of Lexan liner (using
IR thermometer)

133.2 ft bgs = ~87.0° F

135.7 ft bgs =~77.5° F

138.2 ft bgs =~126.5° F

Heat Tape Readings

133.2 ft bgs = 84° F

135.7 = Not hot enough to register
138.2 ft bgs = 115° F

Temperature of Lexan liner (using
IR thermometer)

138.0 ft bgs = ~86.1° F

140.5 ft bgs =~81.5° F

143.0 ft bgs =~118.2° F

Heat Tape Readings

138.0 ft bgs =84°F

140.5=84°F

143.0 ft bgs = 111° F

Temperature of Lexan liner (using
IR thermometer)

143.0 ft bgs = ~77.8° F

145.5 ft bgs =~73.9° F

148.0 ft bgs =~109.2° F

Heat Tape Readings

143.0 & 145.5 = Not hot enough to
register

148.0 ft bgs =111° F

Temperature of Lexan liner (using
IR thermometer)

148.0 ft bgs = ~71.3°F

150.5 ft bgs =~74.8° F

153.0 ft bgs = ~118.5° F

Heat Tape Readings

143.0=84"F

150.5=84°F

153.0 ft bgs = 104° F

Temperature of Lexan liner (using
IR thermometer)

153.3 ft bgs = ~71.0° F

155.8 ft bgs = ~64.0° F

158.3 ft bgs =~99.8° F

Heat Tape Readings

153.3 & 155.8= Did not register
158.3 ft bgs = 84° F

Temperature of Lexan liner (using
IR thermometer)

158.0 ft bgs = ~72.9°F

160.5 ft bgs = ~63.8° F

163.0 ft bgs =~96.6° F

Heat Tape Readings

158.0=84°F

160.5 = Did not register

163.0 ft bgs = 84° F
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Temperature of Lexan liner (using
IR thermometer)

163.1 ft bgs = ~73.2°F

165.6 ft bgs =~73.7° F

168.1 ft bgs =~111.7°F

Heat Tape Readings

163.1 & 165.6 = Did not register
168.1 ft bgs =99° F

Temperature of Lexan liner (using
IR thermometer)

168.0 ft bgs = ~75.9° F

170.5 ft bgs =~72.6° F

173.0 ft bgs =~98.8° F

Heat Tape Readings

168.0 & 170.5 = Did not register
173.0 ft bgs = 84° F

Temperature of Lexan liner (using
IR thermometer)

173.2 ft bgs= ~70.3° F

175.7 ftbgs =~74.1° F

178.2 ft bgs =~98.8° F

Heat Tape Readings

173.2 & 175.7 = Did not register
178.2 ft bgs =99° F

Temperature of Lexan liner (using
IR thermometer)

178.0 ft bgs = ~92.3° F

180.5 ft bgs =~90.5° F

183.0 ft bgs =~147.9° F

Heat Tape Readings
178.0=102.3°F

180.5 = Did not register

183.0 ft bgs = 129° F

Temperature of Lexan liner (using
IR thermometer)

183.1 ft bgs = ~102.3° F

185.6 ft bgs = ~86.5° F

188.1 ft bgs = ~102.0° F

Heat Tape Readings

183.1=84°F

185.6 = Did not register

188.1 ft bgs =93° F

N 1250 [163.1-168.1|  Core 100 msG
1410 |168.0-173.0]  Core 100 sG
1515 [1732-1782  Core 100 gs
1/19/2016 830 [178.0-1830| Core 100 sG
940  [183.1-188.1| Core 100 msG
1040 |188.1-193.1]  Core 100 msG
1240  [193.2-198.2| Core 100 193.2-195.2: sM
195.2 - 198.2: sG

Temperature of Lexan liner (using
IR thermometer)

188.1 ft bgs = ~95.0° F

190.6 ft bgs =~76.2° F

193.1 ft bgs = ~107.6° F

Heat Tape Readings

188.1 & 190.6 = Did not register
193.1 ftbgs=93°F

Temperature of Lexan liner (using
IR thermometer)

193.2 ft bgs = ~75.7°F

195.7 ft bgs = ~105.9° F

198.2 ft bgs =~118.0° F

Heat Tape Readings

193.2 = Did not register
195.7=99°F

198.2 ft bgs = 111° F
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Temperature of Lexan liner (using

IR thermometer)
1310 198.0 - 200.0 Core 0 41.67 sG 2 ~200.0 ft bgs = ~74.6° F
Heat Tape Readings
Did not register
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Borehole ID: C9549 (replacement borehole for C8707)
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Location: Approx. 31 m E of 216-B-46

Date Sample Time

Interval
Footage

Core/Push

RAD (dpm)
Beta/Gamma

RAD (pCi/g)

Recovery %

Soil Classification

Push Time
(minutes)

Phase

Comment

10/5/2015 -

0-7.2

Push

0735

7.2-9.7

Split Spoon

10/6/2015

10/7/2015

9.7-10

10-20

20-30

30-36.78

36.78 - 40

40-45.38

Push

45,000 direct 8,000
removable

15,000 direct
1,000 removable

msG (C8707)

7

75%

msG

30 (sec)

msG (C8707)

1

13

G (C5856 borehole log)

40

151

gS (C5856 borehole log)

11

26

Phase | Becker
Hammer

1030

45.6-50.6

Core

8,000 - 14,000 direct

1/20/2016 1330

50.7 -55.7

Core

3,000 direct

1440

55.6 - 60.6

Core

820

60.6 - 65.6

Core

900

65.7-70.7

Core

940

1/21/2016

70.6-75.6

Core

100%

1.5

100%

100%

100%

0.5

100%

100%

Temperature of Lexan liner
(using IR thermometer)
45.6 ft bgs = 70.5° F
48.1ftbgs=70.1°F

50.6 ft bgs = 84.4° F

Heat Tape Readings
45.6=84°F

48.1 & 50.6 ft bgs = Did not
register

IR High on Spilt Barrel 84° F -
70 min to open

Temperature of Lexan liner
(using IR thermometer)
50.7 ftbgs = 62.7° F
53.2ftbgs=47.4°F

55.7 ftbgs=77.9°F

Heat Tape Readings

50.7 = Did not register
53.2=84°F

55.7=84°F

IR High on Spilt Barrel 107.4°
F - 24 min to open

Temperature of Lexan liner
(using IR thermometer)
55.6 ftbgs = 71.6° F
58.1ftbgs=70.7"F

60.6 ft bgs = 88.5° F

Heat Tape Readings

55.6 & 58.1 ft bgs = Did not
register

60.6=84°F

IR High on Spilt Barrel 61.3° F
-22 min to open

Temperature of Lexan liner
(using IR thermometer)
60.6 ft bgs = 64.5° F

63.1ft bgs = 64.5° F

65.6 ft bgs = 80.9° F

Heat Tape Readings
60.6=84°F

63.1=84°F

65.6=84°F

IR High on Spilt Barrel 61.5° F
- 17 min to open

Temperature of Lexan liner
(using IR thermometer)
65.7 ftbgs = 70.7° F

68.2 ft bgs = 68.3° F

70.7 ft bgs = 107.8° F

Heat Tape Readings
65.7=84°F

68.2=84°F

70.7=93°F

IR High on Spilt Barrel 77°F -
16 min to open

Temperature of Lexan liner
(using IR thermometer)

70.6 ft bgs = 66.7° F
73.1ftbgs=65.4°F

75.6 ft bgs = 89.2° F

Heat Tape Readings
70.6=93°F

73.1 & 75.6 = Did not register
IR High on Spilt Barrel 78°F -
11 min to open




1035 75.6 - 80.6 Core
1200 80.7-85.7 Core
1305 85.6-90.6 Core
1005 90.6-95.6 Core
1050 95.7 - 100.7 Core
1210 100.8 - 105.8 Core
1/25/2016
1255 105.7 - 110.7 Core

SGW-60265, REV. 0

Temperature of Lexan liner
(using IR thermometer)
75.6 ftbgs = 62.0° F
78.1ftbgs =65.4°F

80.6 ft bgs =73.9° F

Heat Tape Readings
75.6=84°F

78.1 = Did not register
80.6=93"F

IR High on Spilt Barrel 65.3° F
- 28 min to open

Temperature of Lexan liner
(using IR thermometer)

80.7 ft bgs = 64.4°F

83.2ft bgs =65.1° F

85.7 ft bgs = 81.6° F

Heat Tape Readings

All = Did not register IR
High on Spilt Barrel 55.5° F -
13 min to open

Temperature of Lexan liner
(using IR thermometer)

85.6 ft bgs = 80.4° F
88.1ftbgs=82.7°F

90.6 ft bgs = 114.0° F

Heat Tape Readings

85.6 & 88.1 = Did not register
90.6 =108° F

IR High on Spilt Barrel 102.9°
F - 18 min to open

Temperature of Lexan liner
(using IR thermometer)
90.6 ft bgs = 69° F
93.1ftbgs=91°F

95.6 ft bgs = 112°F

Heat Tape Readings
90.6=111°F *
93.1=144°F *
95.6=129°F *

*heat tapes were damaged
may not reflect actual temp
IR High on Spilt Barrel 136.2°
F - 18 min to open

Temperature of Lexan liner
(using IR thermometer)

95.7 ft bgs = 68° F

98.2 ft bgs = 48° F

100.7 ft bgs = 89° F

Heat Tape Readings

95.7 & 98.2 = Did not register
100.7 =84° F

IR High on Spilt Barrel 61.2° F
- 23 min to open

Temperature of Lexan liner
(using IR thermometer)
100.8 ft bgs = 63° F

103.3 ftbgs=67°F

105.8 ft bgs = 84° F

Heat Tape Readings

100.8 & 103.3 = Did not
register

105.8=84°F

IR High on Spilt Barrel 73.3° F
- 15 min to open

100% s
100% s
100% (m)s
100% s
100% s
100% s
100% s

Temperature of Lexan liner
(using IR thermometer)
105.7 ft bgs = 62° F

108.2 ft bgs = 65° F

110.7 ft bgs = 87° F

Heat Tape Readings

105.7 & 108.2 = Did not
register

110.7=84°F

IR High on Spilt Barrel 76.8° F

- 19 min to open




1340 110.6 - 115.6 Core
1425 115.8-120.8 Core
1505 120.7-125.7 Core
1015 125.8-130.8 Core
1115 130.8-135.8 Core
1/26/2016
1245 135.7 - 140.7 Core
1345 140.6 - 145.6 Core
1425 145.8 - 150.8 Core

SGW-60265, REV. 0

100% S 1
100% S 1
100% S 0.5
100% S 1
100% S 0.5
100% S 0.5
100% gs 0.5
100% S 0.5

A-10

Phase Il Sonic

Temperature of Lexan liner
(using IR thermometer)
110.6 ftbgs= 71° F
113.1ftbgs=68"F

115.6 ft bgs = 75° F

Heat Tape Readings

110.6 & 113.1 = Did not
register

115.6=84°F

IR High on Spilt Barrel 83.1° F
- 17 min to open

Temperature of Lexan liner
(using IR thermometer)
115.8 ftbgs = 67° F

118.3 ft bgs = 75° F

120.8 ft bgs = 108° F

Heat Tape Readings

115.8 & 118.3 = Did not
register

120.8=93°F

IR High on Spilt Barrel 84.7° F
- 18 min to open

Temperature of Lexan liner
(using IR thermometer)
120.7 ftbgs = 67°F

123.2 ftbgs=57"F

125.7 ft bgs = 83° F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 82.7° F
- 17 min to open

Temperature of Lexan liner
(using IR thermometer)
125.8 ft bgs = 51°F

128.3 ftbgs=69°F

130.8 ft bgs =96° F

Heat Tape Readings

125.8 & 128.3 = Did not
register

130.8=84°F

IR High on Spilt Barrel 91.2° F
- 17 min to open

Temperature of Lexan liner
(using IR thermometer)
130.8 ftbgs = 57° F

133.3 ftbgs=60° F

135.8 ftbgs=71°F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 58.6° F
-22 min to open

Temperature of Lexan liner
(using IR thermometer)
135.7 ft bgs = 58°F

138.2 ftbgs=59° F

140.7 ft bgs = 71° F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 75.5° F
- 14 min to open

Temperature of Lexan liner
(using IR thermometer)
140.6 ft bgs = 61° F

143.1 ft bgs = 65° F

145.6 ftbgs=72°F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 73.5° F
- 17 min to open

Temperature of Lexan liner
(using IR thermometer)
145.8 ft bgs = 58° F

148.3 ft bgs =58° F

150.8 ft bgs = 64° F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 75.5° F
- 18 min to open




1/27/2016

800 150.7 - 153.2 Core
830 153.2-155.7 Core
925 155.6 - 160.6 Core
1020 160.6 - 165.6 Core
1200 165.8-170.8 Core
1250 170.7 -175.7 Core
1345 175.8-180.8 Core
1445 180.6 - 185.6 Core

SGW-60265, REV. 0

Temperature of Lexan liner
(using IR thermometer)
150.7 ft bgs = 61°F

153.2 ft bgs = 107° F

Heat Tape Readings

150.7 = Did not register
153.2=84°F

IR High on Spilt Barrel 98.2° F
- 25 min to open

Temperature of Lexan liner
(using IR thermometer)

Mid Sample = 55° F

Heat Tape Readings

Did not register

IR High on Spilt Barrel 83.2° F
- 18 min to open

Temperature of Lexan liner
(using IR thermometer)
155.6 ft bgs = 69° F

158.1 ft bgs = 69° F

160.6 ft bgs =77° F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 87.2° F
- 15 min to open

Temperature of Lexan liner
(using IR thermometer)
160.6 ft bgs = 67° F
163.1ftbgs=69°F

165.6 ft bgs = 61° F

Heat Tape Readings

160.6 & 163.1 = Did not
register

165.6 ft bgs = 84° F

IR High on Spilt Barrel 62.4° F
- 16 min to open

Temperature of Lexan liner
(using IR thermometer)
165.8 ftbgs = 61° F

168.3 ftbgs =61° F

170.8 ftbgs=71°F

Heat Tape Readings

165.8 & 168.3 = Did not
register

165.6 ft bgs =93° F

IR High on Spilt Barrel 56.4° F
- 18 min to open

Temperature of Lexan liner
(using IR thermometer)
170.7 ft bgs = 61°F
173.2ftbgs=61°F

175.7 ftbgs =71°F

Heat Tape Readings

All = Did not register

IR High on Spilt Barrel 53.0° F
- 15 min to open

100% sG 1
20% sG 0.5
100% 8s 1
100% S 0.5
100% S 0.5
100% S 1
100% S 0.5
100% S 0.5

Temperature of Lexan liner
(using IR thermometer)
175.8 ftbgs = 62°F

178.3 ft bgs =65°F

180.8 ft bgs = 69° F

Heat Tape Readings

175.8 & 178.3 = Did not
register

180.8 ft bgs = 84° F

IR High on Spilt Barrel 68.7° F
- 18 min to open

A-11

Temperature of Lexan liner
(using IR thermometer)
180.6 ft bgs = 55° F
183.1ftbgs=53°"F

185.6 ft bgs = 62° F

Heat Tape Readings

180.6 & 183.1 = Did not
register

185.6 ft bgs = 84° F

IR High on Spilt Barrel 70.7° F
- 16 min to open




1/28/2016

825 185.8-190.8 Core
930 190.7 - 195.7 Core
1040 195.7 - 200.7 Core

SGW-60265, REV. 0

Temperature of Lexan liner
(using IR thermometer)
185.8 ftbgs = 61° F

188.3 ft bgs = 71° F

190.8 ft bgs =93° F

Heat Tape Readings

185.8 & 188.3 = Did not
register

190.8 ft bgs = 111° F

IR High on Spilt Barrel 74.6° F
-22 min to open

100% S
100% sG
100% sG

Temperature of Lexan liner
(using IR thermometer)
190.7 ft bgs = 49° F

193.2 ft bgs = 53° F

195.7 ft bgs = 75° F

Heat Tape Readings

190.7 & 193.2 = Did not
register

195.7 ft bgs = 84° F

IR High on Spilt Barrel 72.6° F
-101.3 min to open

Temperature of Lexan liner
(using IR thermometer)
195.7 ft bgs = 80° F

198.2 ft bgs =95° F

200.7 ft bgs = 110° F

Heat Tape Readings
195.7=99°F

198.2=129°F

200.7 ft bgs = 104° F

IR High on Spilt Barrel 101.3°
F - 30 min to open
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Borehole ID: C9552 (Replacement for C8709)

Location: Approx. SW corner of 216-B-46

SGW-60265, REV. 0

Date

Sample Time

Interval

Core/Push

RAD (dpm)

RAD (pCi/g)

Recovery %

Soil Classification

Push Time

Phase

Comment

HEIS #

Footage

Beta/Gamma

10/20/2015

0-9

9-19

19-29

29-36.6

Push

4

94

41

56

10/21/2015

36.6 -39

39-44

44 - 45

Push

21

25

7

Phase |
Becker
Hammer

2/8/2016

955

45.5-47.0

Sonic Core

1020

47.2-49.7

Sonic Core

1040

49.5-52.0

Sonic Core

1215

52.2-57.2

Sonic Push

1300

57.2-62.2

Sonic Push

1330

62.1-67.1

Sonic Push

1410

67.1-72.1

Sonic Push

1440

722-77.2

Sonic Push

100%

0.5

Temperature of Lexan liner
(using IR thermometer)

45.5 ft bgs = 65° F

47.0ft bgs = 67° F

Heat Tape Underground
Readings

45.5 = Did not register
47.0=93"F

IR High on Spilt Barrel 103.4° F -
13 min to open

B34177

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)

47.2 ftbgs = 65°F

49.7 ft bgs = 82° F

Heat Tape Underground
Readings

47.2=93"F

49.7 = Did not register

IR High on Spilt Barrel 48.9°F - 8
min to open

B34179

100%

sG

Temperature of Lexan liner
(using IR thermometer)

49.5 ft bgs = 56°F

52.0 ftbgs = 73° F

Heat Tape Underground
Readings

49.5=56"F

52.0=73°F

IR High on Spilt Barrel 59.7° F -
10 min to open

B34181

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)

52.2 ftbgs = 46° F

54.7 ftbgs = 57° F

57.2 ftbgs = 70° F

Heat Tape Underground
Readings

52.2 & 54.7 = Did not register
57.2 ftbgs = 93° F

IR High on Spilt Barrel 70.3° F -
14 min to open

B34183

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)
57.2 ftbgs = 45°F

59.7 ft bgs = 61° F

62.2 ft bgs = 89° F

Heat Tape Underground
Readings

52.2 ftbgs=111°F

54.7 ft bgs = 84° F

57.2 ftbgs = 99° F

IR High on Spilt Barrel 81.6° F -
14 min to open

B34185

100%

gs

Temperature of Lexan liner
(using IR thermometer)
62.1ftbgs= 36°F

64.6 ft bgs = 36° F

67.1 ft bgs = 48° F

Heat Tape Underground
Readings

62.1 ft bgs = 84° F

64.6 ft bgs = 84° F
67.1ftbgs =93°F

IR High on Spilt Barrel 61.1°F - 9
min to open

B34187

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
67.1ftbgs= 53°F

69.6 ft bgs = 61° F
72.1ftbgs=72°F

Heat Tape Underground
Readings
67.1ftbgs=111°F

69.6 ft bgs = Did not register
72.1ftbgs=99°F

IR High on Spilt Barrel 70° F - 12
min to open

B34189

100%

Temperature of Lexan liner
(using IR thermometer)
72.2ftbgs= 72°F

74.7 ftbgs = 51° F

77.2 ftbgs = 63° F

Heat Tape Underground
Readings

72.2 ftbgs = 115°F

74.7 ftbgs =84°F
77.2ftbgs=84°F

IR High on Spilt Barrel 62.9° F -
11 min to open

B34191
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Temperature of Lexan liner
(using IR thermometer)
77.2 ft bgs = 58° F

79.7 ft bgs = 58° F

82.2 ft bgs =62°F

. Heat Tape Underground
755 77.2-82.2 Sonic Push 100% S 0.5 " B34193
Readings

77.2 & 79.7 ft bgs = Did not
register

82.2 ft bgs = 84° F

IR High on Spilt Barrel 54.1° F -
15 min to open

Temperature of Lexan liner
(using IR thermometer)
82.2 ftbgs= 61°F

84.7 ftbgs = 61° F

830 82.2-87.2 | Sonic Push 100% s 1 87.2 t bgs = 757 F B34195
Heat Tape Underground
Readings

Did not register

IR High on Spilt Barrel 68.1° F -
13 min to open

Temperature of Lexan liner
(using IR thermometer)
87.1ftbgs= 108°F

89.6 ft bgs = 69° F

92.1 ftbgs = 91° F

915 87.1-92.1 Sonic Push 100% S 1 Heat:[ape Underground B34197
Readings

87.1ftbgs=115"F

89.6 ft bgs = 84° F

92.1 ft bgs = 104° F

IR High on Spilt Barrel 64.1° F -
14 min to open

Temperature of Lexan liner
(using IR thermometer)
92.2 ftbgs = 67°F

94.7 ft bgs = 61° F

97.2 ftbgs = 62° F

1005 92.2-97.2 Sonic Push 100% S 1 Heat:[ape Underground B34K31
Readings

92.2 ftbgs = 93° F

94.7 ft bgs = Did not register
97.2 ftbgs = 84° F

IR High on Spilt Barrel 55.4° F -
11 min to open

Temperature of Lexan liner
97.2-98.2 100% S (using IR thermometer) B34199
97.2-98.2 ft bgs = 84° F

98.2-99.2 ft bgs = 67° F
98.2-99.2 100% s 99.2-100.2 ft bgs = 61° F B34H32

100.2-101.2 ft bgs = 62° F

2/9/2016

101.2-102.2 ft bgs = 67° F

1045 . Sonic Push 9 1
99.2-100.2 | Sonic Pus 100% s Heat Tape Underground B34H33
Readings
100.2-101.2 100% s 97.2-98.2 ft bgs = 34°F B34H34

99.2-100.2 ft bgs = 84° F

101.2-102.2 ft bgs = 84° F
101.2 - 102.2 100% S IR High on Spilt Barrel 61.8°F - B34H35
12 min to open

Temperature of Lexan liner
102.2 - 103.2 100% S (using IR thermometer) B341B1
102.2-103.2 ft bgs = 69° F

103.2-104.2 ft bgs =

103.2-104.2 100% s 104.2-105.2 ft bgs = B34H36
105.2-106.2 ft bgs =
! 106.2-107.2 ft bgs =
1215 104.2-105.2| Sonic Push 100% s 05 68 B34H37
Heat Tape Underground
Readings
105.2-106.2 100% s 102.2-103.2 ft bgs = 84° F B34H38

104.2-105.2 ft bgs = 84° F

106.2-107.2 ft bgs = 84° F
106.2 - 107.2 100% N IR High on Spilt Barrel 59.3° F - B34H39
16 min to open

Temperature of Lexan liner
107.2 - 108.2 100% S (using IR thermometer) B341B3
107.2-108.2 ft bgs = 80° F

108.2-109.2 ft bgs = 78° F
108.2 - 109.2 100% s 109.2-110.2 ft bgs = 76° F B34H40

110.2-111.2 ft bgs = 76° F

111.2-112.2 ft bgs = 85° F

1300 . Sonic Push 9 05
109.2-110.2| Sonic Pus 100% s Heat Tape Underground B34H41
Readings
110.2-1112 100% s 107.2-108.2 ft bgs = 84° F B34H42

109.2-110.2 ft bgs = 104° F

111.2-112.2 ft bgs = 93° F
111.2-112.2 100% S IR High on Spilt Barrel 109.6° F - B34H43
22 min to open

Temperature of Lexan liner
(using IR thermometer)
112.2 ft bgs = 51° F

114.7 ft bgs = 45° F

117.2 ft bgs = 48° F

. Heat Tape Underground
1340 112.2-117.2 Sonic Push 100% S 0.5 " B341B5
Readings

112.2 ft bgs = 84° F

114.7 ft bgs = 84° F

117.2 ft bgs = 84° F

IR High on Spilt Barrel 47.8° F -
12 min to open
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Temperature of Lexan liner
(using IR thermometer)
117.1 ft bgs = 66° F

119.6 ft bgs = 59° F

122.1 ft bgs = 94° F

. Heat Tape Underground
805 117.1-122.1 Sonic Push 100% mS 0.5 " B341B7
Readings

117.1 ft bgs = Destroyed tape
119.6 & 122.1 ft bgs = Did not
register

IR High on Spilt Barrel 81.6° F -
15 min to open

Temperature of Lexan liner
(using IR thermometer)
122.5 ft bgs = 117° F

Phase Il
- - . 125.0 ft bgs = 67° F
Sonic
127.5 ft bgs = 91° F
. Heat Tape Underground
1200 122.5-127.5 Sonic Push 100% mS 0.5 B341B9

Readings

122.5 ft bgs = 129° F

125.0 & 127.5 ft bgs = Did not
register

IR High on Spilt Barrel 68.1° F -
14 min to open

2/10/2016

Temperature of Lexan liner
127.3-128.3 100% S (using IR thermometer) B341C1
127.3-128.3 ft bgs = 75° F

128.3-129.3 ft bgs = 71° F
128.3-129.3 100% s 129.3-130.3 ft bgs = 66" F B34H45

130.3-131.3 ft bgs = 65° F

131.3-132.3 ft bgs = 80° F

1300 - Sonic Push % 0.5
1293-130.3 100% s Heat Tape Underground B34H47
Readings
1303-131.3 100% s 127.3-128.3 ft bgs = 84° F B34H49

129.3-130.3 ft bgs = 84° F

131.3-132.3 ft bgs = 84° F
131.3-132.3 100% N IR High on Spilt Barrel 62.2° F - B34H51
16 min to open

Temperature of Lexan liner
132.1-133.2 100% S (using IR thermometer) B341C3
132.1-133.1 ft bgs = 70° F

133.1-134.1 ft bgs = 72° F
133.1-134.1 100% s 134.1-135.1 ft bgs = 72° F B34H53

135.1-136.1 ft bgs = 73.2° F

. 136.1-137.1 ft bgs = 113.2° F
845 134.1-135.1| Sonic Push 100% S 0.5 € B34H55
Heat Tape Underground

Readings
132.1-133.1 ft bgs = 84° F
134.1-135.1 ft bgs = 84° F

135.1-136.1 100% S B34H57

136.1-137.1 ft bgs = 104°
136.1-137.1 100% s IR High on Spilt Barrel 77.7° F - B34H59
16 min to open

Temperature of Lexan liner
137.2-138.2 100% s (using IR thermometer) B341C5
137.2-138.2 ft bgs = 90° F

138.2-139.2 ft bgs = 68° F
138.2-139.2 100% s 139.2-140.2 ft bgs = 66° F B34H61

140.2-141.2 ft bgs = 68° F

141.2-142.2 ft bgs = 113° F

139.2 - 140.2 0.5 Heat Tape Underground

935 Sonic Push 100% S B34H63

Readings
137.2-138.2 ft bgs = 93° F
139.2-140.2 ft bgs = Did not

140.2 - 141.2 100% S B34H65

register

141.2-142.2 ft bgs = 84° F

IR High on Spilt Barrel 91.4° F -
16 min to open

141.2-142.2 100% N B34H67

Temperature of Lexan liner
(using IR thermometer)
142.3 ft bgs = 103° F

144.8 ft bgs = 66° F

147.3 ft bgs = 91° F

. Heat Tape Underground
1025 142.3-147.3 Sonic Push 100% sG 0.5 . B341C7
Readings

142.3 ft bgs = 93° F

144.8 ft bgs = 84° F

2/11/2016 147.3 ft bgs = 84° F

IR High on Spilt Barrel 74.4° F -
16 min to open

Temperature of Lexan liner
(using IR thermometer)
147.3 ftbgs = 70° F

149.8 ft bgs = 63° F

152.3 ft bgs = 95° F

. Heat Tape Underground
1110 147.3-152.3 Sonic Push 100% sG 0.5 . B341C9
Readings

147.3 & 149.8 ft bgs = Did not
register

152.3 ft bgs = 84° F

IR High on Spilt Barrel 76.2° F -
15 min to open

A-15



1240 152.2-157.2 Sonic Push
1330 157.2-162.2 Sonic Push
945 162.2-167.2 Sonic Push
1035 167.3-172.3 Sonic Push
2/16/2016 1230 172.3-177.3 Sonic Push
1330 177.1-182.1 Sonic Push
1420 182.2-187.2 Sonic Push
187.2-188.2
188.2-189.2
755 189.2-190.2 Sonic Push
190.2-191.2
191.2-192.2
192.2-193.2

SGW-60265, REV. 0

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)
152.2 ft bgs = 82° F

154.7 ft bgs = 70° F

157.2 ft bgs = 109° F

Heat Tape Underground
Readings

152.2 ft bgs = 84° F

154.7 ft bgs = Did not register
157.2 ft bgs = 104° F

IR High on Spilt Barrel 81.5° F -
17 min to open

B341D1

100%

ES

0.5

Temperature of Lexan liner
(using IR thermometer)
157.2 ftbgs= 77°F

159.7 ft bgs = 68° F

162.2 ft bgs = 106° F

Heat Tape Underground
Readings

157.2 ft bgs = 93° F

159.7 ft bgs = 84° F

162.2 ft bgs = 84° F

IR High on Spilt Barrel 85.2° F -
15 min to open

B341D3

100%

gs

0.5

Temperature of Lexan liner
(using IR thermometer)
162.2 ft bgs = 68° F

164.7 ft bgs = 64° F

167.2 ft bgs = 80° F

Heat Tape Underground
Readings

162.2 ft bgs = 84° F

164.7 ft bgs = 84° F

167.2 ft bgs = 96° F

IR High on Spilt Barrel 67.4° F -
18 min to open

B341D5

100%

S

0.5

Temperature of Lexan liner
(using IR thermometer)
167.3 ft bgs = 69° F

169.8 ft bgs = 66° F

1723 ftbgs=77°F

Heat Tape Underground
Readings

167.3 ft bgs = 84° F

169.8 ft bgs = 84° F

172.3 ft bgs = 84° F

IR High on Spilt Barrel 53.4° F -
16 min to open

B341D7

100%

S

0.5

Temperature of Lexan liner
(using IR thermometer)
1723 ft bgs =

177.3 ft bgs = 84° F

Heat Tape Underground
Readings

172.3 ft bgs = 84° F

174.8 ft bgs = 84° F

177.3 ft bgs = 84° F

IR High on Spilt Barrel 71.4° F -
13 min to open

B341D9

100%

S

0.5

Temperature of Lexan liner
(using IR thermometer)
177.1ftbgs= 72°F

179.6 ft bgs = 69° F

182.1 ft bgs = 80° F

Heat Tape Underground
Readings

177.1 ft bgs = 90° F

179.6 ft bgs = 84° F

182.1 ft bgs = 104° F

IR High on Spilt Barrel 66.5° F -
16 min to open

B341F1

100%

ES

0.5

Temperature of Lexan liner
(using IR thermometer)
182.2 ftbgs = 78°F

184.7 ft bgs = 73° F

187.2 ft bgs = 70° F

Heat Tape Underground
Readings

182.2 ft bgs = 93° F

184.7 ft bgs = 84° F

187.2 ft bgs = 84° F

IR High on Spilt Barrel 71.9° F -
19 min to open

B34K33

100%

100%

100%

100%

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)
187.2-188.2 ft bgs = 65° F
188.2-189.2 ft bgs = 63° F
189.2-190.2 ft bgs = 65° F
190.2-191.2 ft bgs = 66° F
191.2-192.2 ft bgs = 89° F
Heat Tape Underground
Readings

187.2-188.2 ft bgs = 84° F
189.2-190.2 ft bgs = Did not
register

191.2-192.2 ft bgs = 93° F
IR High on Spilt Barrel 74.6° F -
20 min to open

B341F3

B34H69

B34H71

B34H73

B34H75

100%

A-16

Temperature of Lexan liner
(using IR thermometer)
192.2-193.2 ft bgs = 71° F

B34H74




2/17/2016

850

193.2-194.2

194.2-195.2

195.2 - 196.2

196.2-197.2

Sonic Core

950

197.3-198.3

198.3-199.3

199.3 - 200.3

200.3-201.3

201.3-202.3

Sonic Core

SGW-60265, REV. 0

100%

100%

100%

100%

sG

193.2-194.2 tt bgs = 69" F
194.2-195.2 ft bgs = 64° F
195.2-196.2 ft bgs = 70° F
196.2-197.2 ft bgs = 81° F
Heat Tape Underground
Readings

192.2-191.2 ft bgs = Did not
register

194.2-195.2 ft bgs = Tape
destroyed

196.2-197.2 ft bgs = 108° F
IR High on Spilt Barrel 89.9° F -
19 min to open

B34H77

B34H79

B34H81

B34H83

100%

100%

100%

100%

100%

sG

0.5

Temperature of Lexan liner
(using IR thermometer)
197.3-198.3 ft bgs = 74° F
198.3-199.3 ft bgs = 69° F
199.3-200.3 ft bgs = 75° F
200.3-201.3 ft bgs = 82° F
201.3-202.3 ft bgs = 108° F
Heat Tape Underground
Readings

197.3-198.3 ft bgs = 111° F
199.3-200.3 ft bgs = 84° F
201.3-202.3 ft bgs = 99° F
IR High on Spilt Barrel 80.7° F -
20 min to open

B341F7

B34H85

B34H87

B34H89

B34H91

A-17




Borehole ID: C8706

SGW-60265, REV. 0

Location: Approx. NE corner of 216-B-46

Date Sample Time Interval Core/Push RAD (dpm) RAD (pCi/g) Recovery % Soil Classification Push Time Phase Comment HEIS #
Footage Beta/Gamma (minutes)
10/21/2015 - 0-2 Push - 0 - - 13 (sec)
0835 2-45 0 65 28 (sec) B33B16,
B33B17
B33B19,
B33B20,
B33B22,
0907 39-6.4 split Spoon 0 70 msG 37 (sec) 333823,
B33B24,
B33B26
B33B25,
0952 59-8.4 0 75 42 (sec) B33B29,
B33B31
9 ft: 1,000
10 ft: 4,000
11 ft: 88,000
12 ft: 252,000
13 ft: 465,000 Becker
10/22/2015 Y - 13.5 ft: 720,000 23 Hammer
14 ft: 480,000 Phase |
15 ft: 111,000
16 ft: 25,000
17 ft: 9,000
: push 18 ft: 5,000 R R
19 ft: 1,000
20ft: 0
19.2-292 210 61
22 ft: 1,000
23 ft: 1,000
24-26ft: 0
27 ft: 1,000
202-357 281t:1,000 61
29 ft: 1,000
30 ft: 1,000
35-45.3ft: 0
35.7-39.2 23
10/23/2015 - 39.2-44.2 Push - 0 - - 28
44.2-45.3 7
Temperature of Lexan liner
5,000 direct on soil, (using IR thermometer) B324N7
2/17/2016 1435 45.5-47.0 Sonic Push  [10,000 direct through 100% 8s 10 (sec) 45.5 ftbgs = 68° F B34PN6‘
liner 47.0 ftbgs =64°F
IR High on Spilt Barrel 70° F
33 min to open
Temperature of Lexan liner
(using IR thermometer)
910 47.0-49.5 Sonic Push 100% gs 0.5 47.0 ftbgs = 53°F B324N8
49.5 ftbgs =75° F
IR High on Spilt Barrel 62.8°
F - 13 min to open
Temperature of Lexan liner
(using IR thermometer)
940 49.5-52.0 Sonic Push 100% gs 0.5 49.5 ftbgs = 65° F B324N9
52.0 ft bgs =80° F
IR High on Spilt Barrel 65° F -
13 min to open
Temperature of Lexan liner
(using IR thermometer)
1015 522-572 | SonicPush 100% G 05 522 ftbgs = 85°F B324P0
54.7 ftbgs = 68° F
57.2 ftbgs = 104° F
IR High on Spilt Barrel 76.8°
F - 11 min to open
Temperature of Lexan liner
(using IR thermometer)
1120 57.2-62.2 Sonic Push 100% sG 0.5 57.2 ftbgs = 89°F B324P1
59.7 ftbgs = 74°F
62.2 ftbgs=113°F
IR High on Spilt Barrel 87.2°
F - 42 min to open
2/22/2016
Temperature of Lexan liner
(using IR thermometer)
1245 62.2-67.2 | Sonic Push 100% s 05 622 ftbgs = 87°F B324P2
64.7 ftbgs = 70° F
67.2 ftbgs =97°F
IR High on Spilt Barrel
113.6° F - 11 min to open
Temperature of Lexan liner
(using IR thermometer)
1315 67.3-72.3 | Sonic Push 100% s 05 67.3 ftbgs = 85"F B324P3
69.8 ft bgs = 65° F
723 ftbgs=80"F
IR High on Spilt Barrel 79.4°
F - 12 min to open

A-18




1350 721-771 Sonic Push
1420 77.0-82.0 Sonic Push
900 82.2-87.2 Sonic Push
935 87.3-92.3 Sonic Push
1015 92.2-97.2 Sonic Push
1055 97.1-102.1 Sonic Push
2/23/2016
1220 102.1-107.1| Sonic Push
1300 107.2-112.2 Sonic Push
1340 112.1-117.1| Sonic Push
1435 117.2-122.2 Sonic Push
755 122.5-127.5( Sonic Push
850 127.0-132.0 Sonic Push

SGW-60265, REV. 0

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
72.1ftbgs= 73°F

74.6 ftbgs = 66° F
77.1ftbgs=85°F

IR High on Spilt Barrel 72.6°
F - 12 min to open

B324P4

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
77.0ftbgs= 77°F

79.5 ftbgs = 62°F

82.0 ft bgs = 80° F

IR High on Spilt Barrel 82.4°
F - 11 min to open

B324P5

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
82.2 ftbgs= 53°F

84.7 ftbgs = 54° F

87.2 ftbgs =85° F

IR High on Spilt Barrel 68.8°
F - 14 min to open

B324P6

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
87.3ftbgs= 71°F

89.8 ftbgs = 64° F

92.3 ftbgs=92°F

IR High on Spilt Barrel 61° F
18 min to open

B324P7

100%

Temperature of Lexan liner
(using IR thermometer)
92.2ftbgs= 71°F

94.7 ftbgs = 67° F

97.2 ftbgs =120° F

IR High on Spilt Barrel
107.2° F - 18 min to open

B324P8

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
97.1ftbgs= 84°F

99.6 ft bgs = 68° F

102.1 ft bgs = 107° F

IR High on Spilt Barrel 86.8°
F - 18 min to open

B324P9

100%

Temperature of Lexan liner
(using IR thermometer)
102.1ftbgs= 72°F

104.6 ft bgs = 69° F

107.1 ft bgs = 113° F

IR High on Spilt Barrel 59.2°
F - 16 min to open

B324R0

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
107.2 ft bgs = 82° F

109.7 ftbgs = 71° F

112.2 ft bgs = 104° F

IR High on Spilt Barrel 85.4°
F - 17 min to open

B324R1

100%

10 (sec)

Temperature of Lexan liner
(using IR thermometer)
112.1ftbgs= 79°F

114.6 ft bgs = 68° F
117.1ftbgs =78 F

IR High on Spilt Barrel 76.6°
F - 15 min to open

B324R2

100%

0.5

Sonic
Phase Il

Temperature of Lexan liner
(using IR thermometer)
117.2 ftbgs = 74°F

119.7 ft bgs = 69° F

122.2 ft bgs = 80° F

IR High on Spilt Barrel 72.4°
F - 22 min to open

B324R3

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
122.5ftbgs = 68° F
125.0ft bgs= 73°F

127.5 ft bgs = 96° F

IR High on Spilt Barrel 72.4°
F - 15 min to open

B324R4

100%

0.5

Temperature of Lexan liner
(using IR thermometer)
127.0 ft bgs = 109° F

129.5 ftbgs= 71° F

132.0 ft bgs =93° F

IR High on Spilt Barrel 78.2°
F - 21 min to open

B324R5
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930 132.4-137.4| Sonic Push
1020 137.2-142.2 Sonic Push
2/24/2016 1105 142.3-147.3| Sonic Push
1235 147.1-152.1| Sonic Push
1315 152.1-157.1| Sonic Push
1400 157.0-162.0| Sonic Push
1440 162.1-167.1| Sonic Push
805 167.1-172.1| Sonic Push
855 172.3-177.3| Sonic Push
945 177.3-182.3| Sonic Push
2/25/2016
1040 182.3-187.3| Sonic Push
1200 187.3-192.3| Sonic Push

SGW-60265, REV. 0

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
1324 ftbgs= 77°F

134.9 ft bgs = 65° F

137.4 ft bgs = 95° F

IR High on Spilt Barrel 76.8°
F - 15 min to open

B324R6

100% gs

0.5

Temperature of Lexan liner
(using IR thermometer)
137.2 ftbgs = 88° F

139.7 ft bgs = 68° F

142.2 ft bgs = 114° F

IR High on Spilt Barrel 87.6°
F - 15 min to open

B324R7

100% gs

0.5

Temperature of Lexan liner
(using IR thermometer)
142.3 ftbgs = 82°F

144.8 ft bgs = 68° F

147.3 ft bgs = 107° F

IR High on Spilt Barrel 82.8°
F - 16 min to open

B324R8

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
147.1 ft bgs = 80° F

149.6 ftbgs = 71° F

152.1 ft bgs = 127° F

IR High on Spilt Barrel 87.2°
F - 17 min to open

B324R9

100% S

Temperature of Lexan liner
(using IR thermometer)
152.1ftbgs = 81°F
154.6 ft bgs = 69° F

157.1 ft bgs = 102° F

IR High on Spilt Barrel 87.4°
F - 14 min to open

B324T0

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
157.0 ftbgs = 81°F

159.5 ft bgs = 69° F

162.0 ft bgs = 101° F

IR High on Spilt Barrel 82.2°
F - 15 min to open

B324T1

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
162.1 ft bgs = 88° F
164.6 ftbgs = 78° F

167.1 ft bgs = 107° F

IR High on Spilt Barrel 89° F -

16 min to open

B324T2

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
167.1 ft bgs = 56° F

169.6 ft bgs = 57° F
172.1ftbgs=87°F

IR High on Spilt Barrel 61.2°
F - 18 min to open

B324T3

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
172.3 ftbgs = 65° F

174.8 ftbgs = 61° F

177.3 ft bgs =79° F

IR High on Spilt Barrel 70.6°
F - 18 min to open

B324T4

100% S

0.5

Temperature of Lexan liner
(using IR thermometer)
177.3 ftbgs = 61°F

179.8 ft bgs = 60° F

182.3 ft bgs =89° F

IR High on Spilt Barrel 78.6°
F - 17 min to open

B324T5

100% gs

0.5

Temperature of Lexan liner
(using IR thermometer)
182.3 ft bgs = 65° F

184.8 ft bgs = 65° F

187.3 ft bgs = 86° F

IR High on Spilt Barrel 80.2°
F - 18 min to open

B324T6

sG - color change and noticable finer grains
28% through liner at 187.8 - 188.8. Possible
ccu?

0.5

Temperature of Lexan liner
(using IR thermometer)
187.3ftbgs= 72°F

188.8 ftbgs = 72° F

IR High on Spilt Barrel
114.8° F - 20 min to open

B324T7
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1255

192.3-197.3

Sonic Push

2/29/2016

845

197.3-202.3

Sonic Push

SGW-60265, REV. 0

100%

Temperature of Lexan liner
(using IR thermometer)
192.3 ft bgs = 80° F

194.8 ft bgs = 70° F

197.3 ft bgs = 117° F

IR High on Spilt Barrel 87.4°
F - 20 min to open

B324T8

100%

Temperature of Lexan liner
(using IR thermometer)
197.3 ftbgs= 57°F

200.8 ft bgs = 68° F

202.3 ftbgs =82°F

IR High on Spilt Barrel 66.8°
F - 20 min to open

B324T9

A-21
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Appendix B

Borehole Geophysical Log Reports
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Appendix B contains the geophysical log reports for the characterization boreholes (C9550, C9549, C9552, and
C8706) drilled in the BY Cribs. These reports were compiled by Stoller Newport News Nuclear.
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HGLP-LDR-885, Rev. 2

SGW-60265, REV. 0 Page 1 of 18
Stoller Newport News Nuclear
C9550
Log Data Report
Borehole Information:
Log Date: | 2016-01-21 Filename: | C9550_HG-NM_2016-01-21 | Site: | 216-B-50 (DV-1)
Coordinates (WA St P|ane) DTWl (ft) . ‘ None DTW Date: ‘ 01/20/16
North (m) East (m) Drill Date TOC? Elevation Total Depth (ft)
N/A N/A 01/19/16 N/A 200.5
Casing Information:
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Becker Push 0.65 8 5/8 75/8 1/2 0.65 435
Threaded Steel Sonic Core .65 6 5 1/2 0.65 200.5

Borehole Notes:

This borehole is a replacement for borehole C8711 (HGLP-LDR-844), which was drilled to approximately 27 ft.

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and
casing diameter (rounded to the nearest 1/16-in.). No water was in this borehole. The maximum logging depth

achieved was 200 ft.

Zero reference is ground surface.

A borehole deviation survey was conducted after logging was complete and is included as Appendix A

(HGLP-LDR-892).

Logging Equipment Information:

Logging System:

Gamma 5T

Type:

60% HPGe SGLS®

Effective Calibration Date:

03/19/15

Serial No.:

54-TP13441B

Calibration Reference:

HGLP-CC-115, Rev. 0

Logging Procedure:

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

Logging System:

Gamma 5P

Type:

NMLS*

Effective Calibration Date:

04/15/15

Serial No.:

H34055445

Calibration Reference:

HGLP-CC-116, Rev. 0

Logging Procedure:

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

Logging System:

GammabT

Type:

60% HPGe SGLS

Effective Calibration Date:

01/13/16

Serial No.:

54-TP13441B

Calibration Reference:

HGLP-CC-134, Rev. 0

Logging Procedure:

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

! depth to water inside casing
2 top of casing

% Spectral Gamma Logging System
* Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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SGLS Log Run Information:

Log Run 1 2 Repeat 5 6 Repeat
HEIS Number 1013065 1013066 1013067 1013068
Date 10/05/15 10/05/15 01/20/16 01/20/16
Logging Engineer Meisner/Spatz Meisner/Spatz Spatz Spatz
Start Depth (ft) 0.0 18.0 42.0 42.0
Finish Depth (ft) 43.0 24.0 200.0 58.0
Count Time (sec) 200 200 200 200
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A
C9550FTB2015 | C9550FTB2015 | C9550FTB2016 | C9550FTB2016
Pre-Verification 1005AV00CAB | 1005AV00CAB | 0120AVO00CAB | 0120AV00CAB
1 1 1 1
Start File ADO000000 AD001800 ADO004200 AD004200
Finish File AD004300 AD002401 ADO020000 AD25800
Post-Verification RVO0CAAL RVO0CAAL BVOOCAA BVOOCAA
Depth Return Error (in.) N/A High 4 N/A High 4
No fine gain No fine gain No fine gain No fine gain
Comments adjustments adjustments adjustments adjustments
made made made made
NMLS Log Run Information:
Log Run 3 4 Repeat 7 8 Repeat
HEIS Number 1013069 1013070 1013071 1013072
Date 10/05/15 10/05/15 01/21/15 01/21/15
Logging Engineer Meisner/Spatz Meisner/Spatz Felt Felt
Start Depth (ft) 0.0 12.0 41.0 45.0
Finish Depth (ft) 42.75 17.25 200.0 61.25
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) N/A N/A N/A N/A
Pre-Verification C9550FPB20151 | C9550FPB20151 | C9550FPB20160 | C9550FPB20160
005AVO00CAB1 | 005AVO00CAB1 | 121AVO00CAB1 | 121AVO00CAB1
Start File ADO000000 RD001200 ADO004100 BD004500
Finish File AD004275 RD001725 ADO002000 BD006125
Post-Verification C9550FPB20151 | C9550FPB20151 | C9550FPB20151 | C9550FPB20151
005RVO0CAAl | 005RVO0CAAL | 005RVO0CAAl | 005RVO0CAAL
Depth Return Error (in.) N/A High 1 N/A High 1
Comments None None None None

Logging Operation Notes:

A centralizer was installed on the sondes during logging of the first casing. No centralizer was used from 43 to 200

ft because of the small internal diameter.

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 ¢ www.stoller.com
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Stoller Newport News Nuclear

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

Analysis Notes:

Analyst P.D. Henwood | Date | 02/23/16
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 1/2-in. thick casing was applied throughout the borehole.
No correction for water was necessary throughout the borehole.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in EXCEL templates identified as FTB20150319 _CC115 and
FTB20160113_CC134 using an efficiency function and corrections for casing and dead time as determined by
annual calibrations.

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 detected near the ground surface at a maximum concentration of approximately 1 pCi/g.

No other manmade radionuclides were detected in the borehole. MDLs are plotted for manmade uranium which is
indicated by the Pa-234m gamma ray at 1001 keV for U-238 and the U-235 gamma ray at 186 keV.

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.

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

Casing joints are indicated in the second casing at ten ft intervals where the radionuclide concentrations, total
gamma, and moisture exhibit relatively lower values. This log was not corrected for the effects of the casing joints.
List of Log Plots:

Depth Reference is ground surface.

Manmade Radionuclides (0-210 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 (0-210 ft)

Total Gamma & Moisture (0-210 ft)

Total Gamma & Hanford Gamma Unit (0-210 ft)
Repeat Section of Natural Gamma Logs (18-24 ft)
Repeat Section of Natural Gamma Logs (42-58 ft)
Moisture Repeat Section (12-17.5 ft)

Moisture Repeat Section (45-61.5 ft)

® Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 ¢ www.stoller.com
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C9550
Manmade Radionuclides

J

3

Stoller Newport News Nuclear

A Subsidiary of Huntington Ingalls Industrias
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HGLP-LDR-885, Rev. 2
SGW-60265, REV. 0 Page 17 of 18

Stoller Newport News Nuclear

HGLP-LDR-892, Rev. 0

Page 1 of 2
Stoller Newport News Nuclear
C9550
Log Data Report
Borehole Information
Borehole] 5 |  welID 9550 | Client CHPRC
Log Date Engineer Depth Reference Site
1/21/2016 Felt,McClellan,Meisner Ground Surface BY Cribs (200-DV-1)
Log Run Information
Logging System|Borehole Deviation | Model|[DG69-0901-4 #4654
Calibration Date|12/15/2015 Calibration Reference]HGLP-CC-135, Rev. 0
Logging Procedure| SGRP-PRO-OP-53034
Log File]C9550 DV-1.raw Report File| C9550 DV-1.rpt
Sight Line|012 Magnetic Declination|-15.15
Course
Measured Inclin. (.Znur.s € C.lnsu.re TrueVert. | Rectangular Coordinates Dogl(.eg C-losure
Depth (feet) From Direction | Direction Depth (feet) Severity Distance
Vert () (deg) (deg) +N/-S +E/-W °/100 ft (feet)
0 0.59 350.9 0 0 0 0 0 0
20 0.42 38.9 10.71 20 0.16 0.03 22 0.16
40 0.51 46 26.82 40 0.28 0.14 0.5 0.31
60 0.51 57 35.7 60 0.39 0.28 0.5 0.48
80 0.53 57.2 41.53 80 0.49 0.43 0.1 0.65
100 0.52 50.1 44.18 100 0.6 0.58 0.3 0.83
120 0.52 58.9 46.01 120 0.7 0.73 0.4 1.01
140 0.47 61.4 48.06 139.99 0.79 0.88 0.2 1.18
160 0.52 53.6 49.24 159.99 0.88 1.02 0.4 1.35
180 0.56 83.7 49.78 179.99 0.99 1.17 0.2 1.54
198.5 0.57 65.7 50.82 198.49 1.08 1.33 0.6 1.71

Analvsis Notes

| Analyst|K. Felt | Date|1/21/2016 |

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by
minimum curvature method. Refer to table for true vertical depth and N/S and E/W deviation in feet.

List of Log Plots
Borehole Deviation

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946 6455 « www.stoller.com

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 ¢ www.stoller.com
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Stoller Newport News Nuclear

HGLP-LDR-885, Rev. 2
Page 18 of 18

HGLP-LDR-892, Rev. O

Stoller Newport News Nuclear
C9550
Borehole Deviation
Sight
> 19809
feet

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive © Richland, WA 99354  Telephone (509) 946 6455

* www.stoller.com

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 ¢ www.stoller.com
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HGLP-LDR-887, Rev. 3

SGW-60265, REV. 0 Page 1 of 22
Stoller Newport News Nuclear
C9549
Log Data Report
Borehole Information
Log Date | 2016-02-02 Filename | C9549_HG-NM_2016-02-02 | Site | 216-B-45 (DV-1)
Coordinates (WA St Plane) | DTW (ft) | None DTWDate | 01/28/16
North (m) East (m) Drill Date TOC? Elevation Total Depth (ft)
N/A N/A 01/28/16 N/A 200.5
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Becker Push 0.65 8 5/8 7 3/8 5/8 0.65 45.38
Threaded Steel Sonic Core 0 6 5 1/2 0 200.5

Borehole Notes

C9549 was drilled as an alternate for C9548, which was drilled as an alternate for C8707, which met with refusal.
The C9548 casing diameter was too small for the SGLS. Log Data Report HGLP-LDR-851 was issued to provide
the logging results for C9548. This Log Data Report includes SGLS, HRLS, and NMLS logging results for C9549.

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and
casing diameter (rounded to the nearest 1/16-in.). No water was in this borehole. The maximum logging depth

achieved was 200 ft.

Zero reference is ground surface.

A borehole deviation survey was conducted after logging was complete and is included as Appendix A

(HGLP-LDR-891).

Logaing Equipment Information

Logging System

Gamma 5T

Type

60% HPGe SGLS®

Effective Calibration Date

03/19/15

Serial No.

54-TP13441B

Calibration Reference

HGLP-CC-115, Rev. 0

Logging Procedure

SGRP-PRO-OP-53023, Rev. 0

Logging System

Gamma 5P

Type

NMLS*

Effective Calibration Date

04/15/15

Serial No.

H34055445

Calibration Reference

HGLP-CC-116, Rev. 0

Logging Procedure

SGRP-PRO-OP-53024, Rev. 0

Logging System

Gamma 5C

Type

planar HPGe HRLS®

Effective Calibration Date

07/30/15

Serial No.

39A314

Calibration Reference

HGLP-CC-123, Rev. 0

Logging Procedure

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

! depth to water inside casing
2 top of casing

® Spectral Gamma Logging System
4 Neutron Moisture Logging System

® High Rate Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 « www.stoller.com
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Stoller Newport News Nuclear

SGW-60265, REV. 0

HGLP-LDR-887, Rev. 3

Page 2 of 22

Logging System

Gamma 5T

Type

60% HPGe SGLS

Effective Calibration Date

01/13/16

Serial No.

54-TP13441B

Calibration Reference

HGLP-CC-134, Rev. 0

Logging Procedure

SGRP-PRO-OP-53023, Rev. 0

SGLS Log Run Information

Log Run 1 2 3 4 Repeat 5
HEIS Number 1013048 1013049 1013050 1013051 1013052
Date 10/14/15 10/14/15 10/14/15 10/14/15 10/14/15
Logging Engineer Felt Felt Felt Felt Felt
Start Depth (ft) 0.0 11.0 15.0 33.0 37.0
Finish Depth (ft) 11.0 15.0 43.0 39.0 37.0
Count Time (sec) 200 20 200 200 500
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A N/A
C9549FTB2015 | C9549FTB2015 | C9549FTB2015 | C9549FTB2015 | C9549FTB2015
Pre-Verification 1014AVO00CAB | 1014AVO00CAB | 1014AV00CAB | 1014AV00CAB | 1014AV00CAB
1 1 1 1 1
Start File AD000000 BD001100 CD001500 DDO003300 ED003700
Finish File AD001100 BD001501 CD004300 DD003900 ED003700
Post-Verification GVO0CAAl GVO00CAA1 GVO0O0CAAl GVO00CAA1l GVO00CAA1
Depth Return Error (in.) N/A N/A N/A N/A 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 6 7 12 13 14 Repeat
HEIS Number 1013053 1013054 1013055 1013056 1013057
Date 10/14/15 10/14/15 02/01/16 02/01/16 02/01/16
Logging Engineer Felt Felt Spatz Spatz Spatz
Start Depth (ft) 29.0 220 42.0 198.0 420
Finish Depth (ft) 29.0 22.0 197.0 199.0 58.0
Count Time (sec) 500 500 200 200 200
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
C9549FTB2015 | C9549FTB2015 | C9549FTB2016 | C9549FTB2016 | C9549FTB2016
Pre-Verification 1014AVO0CAB 1014AV00CAB 0201AV00CAB 0201AV00CAB 0201AV00CAB
1 1 1 1 1
Start File FD002900 GD002200 ADO004200 BD019800 CD004200
Finish File FD002900 GD002200 ADO019700 BD019900 CD005800
Post-Verification GVO0O0CAAl GVO00CAA1 CVO00CAAlL CV00CAAL CV00CAAlL
Depth Return Error (in.) N/A 3.0 high N/A N/A 3.0 high
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Stoller Newport News Nuclear
Log Run 6 7 12 13 14 Repeat
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
HRLS Log Run Information
Log Run 10 11
HEIS Number 1013058 1013059
Date 10/19/15 10/19/15
Logging Engineer Felt Felt
Start Depth (ft) 10.0 11.0
Finish Depth (ft) 15.0 12.0
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
C9549FTB2015 | C9549FTB2015
Pre-Verification 1019AV00CAB 1019AV00CAB
1 1
Start File AD001000 BD001100
Finish File AD001500 BD001200
Post-Verification BVOOCAAL BVOOCAAlL
Depth Return Error (in.) N/A 1.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 8 9 Repeat 15 16 17 Repeat
HEIS Number 1013060 1013061 1013062 1013063 1013064
Date 10/15/15 10/15/15 02/01/16 02/02/16 02/02/16
Logging Engineer Spatz Spatz Spatz Spatz Spatz
Start Depth (ft) 0.0 33.0 42.0 147.0 115.0
Finish Depth (ft) 43.0 38.0 148.0 200.0 131.0
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 C9549FPB20151 | C9549FPB20151 | C9549FPB20160 | C9549FPB20160 | C9549FPB20160
015AV00CAB1 015AV00CAB1 201BVO0CAB1 202BV00CAB1 202BV0O0CAB1
Start File CD000000 DD003300 ADO004200 BD014700 CD011500
Finish File CD004300 DD003800 ADO014800 BD020000 CD013100
Post-Verification DVO0CAAl1 DVO00CAA1 AV00CAA1l CV00CAA1 CV00CAAl1
Depth Return Error (in.) N/A 0.0 2.0 high N/A N/A
Comments None None None None 6.0 high
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Logging Operation Notes

A centralizer was not installed on the sondes. Sondes and logging cable were sleeved in plastic material for the
logging conducted from ground surface to 43 ft to prevent potential contamination of equipment.

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

Analysis Notes

Analyst P.D. Henwood ‘ Date ’ 02/17/16
Reference(s) SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 5/8-in. thick casing was applied to 45 ft and for a 1/2-in. thick casing for the remainder of
the borehole.

No correction for water was necessary throughout the borehole.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in EXCEL templates identified as FTB20150319_CC115 and
FTB20160113 CC134 for the SGLS and 20150730 _FC_123 for the HRLS, using an efficiency function and
corrections for casing and dead time as determined by annual calibrations.

NMLS data are reported in counts per second as there is no calibration for casing sizes used in this borehole.

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 detected from ground surface to 72 ft, from 81 to 92 ft and from 119 to 124 ft. A high activity zone
from 10 to 15 ft required the HRLS to measure concentrations. The maximum concentration was measured at
approximately 37,000 pCi/g at al2-ft depth.

No other manmade radionuclides were detected in the borehole. MDLs are plotted for manmade uranium which is
indicated by the Pa-234m gamma ray at 1001 keV for U-238 and the U-235 gamma ray at 186 keV.

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. A relatively high count rate that appears to approach saturation is indicated at
approximately 125 ft. The source of this moisture is not known.

The Manmade, KUT, and moisture repeat plots indicate that the respective systems were working properly. Repeat
data for the moisture from depths of 115 to 131 ft suggest a depth discrepancy of approximately 0.5 ft which is
consistent with the depth return error reported at the end of the day’s logging.

Casing joints are indicated at ten ft intervals where the radionuclide concentrations, total gamma, and moisture
exhibit relatively lower values.

® Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-210 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 (0-210 ft)

Total Gamma & Moisture (0-210 ft)

Total Gamma & Hanford Gamma Unit (0-210 ft)
Repeat of Manmade Radionuclides (33-39 ft)
Repeat of Manmade Radionuclides (42-58 ft)
Repeat Section of Natural Gamma Logs (33-39 ft)
Repeat Section of Natural Gamma Logs (42-58 ft)
Moisture Repeat Section (33-38 ft)

Moisture Repeat Section (115-131 ft)
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Stoller Newport News Nuclear

HGLP-LDR-891, Rev. 0

Page 1 of 2
Stoller Newport News Nuclear
C9549
Log Data Report
Borehole Information
Borehole| z | welD 9549 | Client] CHPRC
Log Date Engineer Depth Reference Site
1/28/2016 Felt, Spatz Ground Surface BY Cribs (200-DV-1)
Log Run Information
Logging System|Borehole Deviation | Model|DG69-0901-4 #4654
Calibration Date|12/15/2015 Calibration Referencel HGLP-CC-135, Rev. 0
Logging Procedure| SGRP-PRO-OP-53034
Log File]C9549 DV-1.raw Report File|C9549 DV-1.rpt
Sight Line]004 Magnetic Declination|-15.15
Course
Measured Inclin. (.Iour:v, © C.losu.re TrueVert. | Rectangular Coordinates Dugl?g C.lnsure
Depth (feet) From Direction | Direction Depth (feet) Severity Distance
Vert ©) (deg) (deg) +N/-S +E/-W °/100 ft (feet)
0 0.19 222.8 0 0 0 0 0 0
20 0.67 79.7 92.27 20 0 0.09 4.2 0.09
40 0.94 78.9 82.44 40 0.05 0.37 13 0.37
60 0.92 85.7 82.36 60 0.09 0.69 0.6 0.69
80 0.87 88.6 83.84 79.99 0.11 1 0.3 1
100 0.91 83.4 84.33 99.99 0.13 1.31 0.5 1.32
120 0.91 87.6 84.56 119.99 0.15 1.62 0.3 1.63
140 1 90.7 85.35 139.98 0.16 1.96 0.5 1.96
160 0.94 90.4 86.12 159.98 0.16 2.3 0.3 2.3
180 0.89 90 86.62 179.98 0.15 2.62 0.3 2.62
198.27 0.87 91.9 87.03 198.25 0.15 2.9 0.2 2.9

Analvsis Notes

| Analyst|K. Felt | Date|2/15/2016 |

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by
minimum curvature method. Refer to table for true vertical depth and N/S and E/W deviation in feet.

List of Log Plots

Borehole Deviation

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive » Richland, WA 99354 « Telephone (509) 946 6455 » www.stoller.com

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 « www.stoller.com
B-41



HGLP-LDR-887, Rev. 3
SGW-60265, REV. 0 Page 22 of 22

Stoller Newport News Nuclear

N HGLP-LDR-891, Rev. 0
f- Page 2 of 2

Stoller Newport News Nuclear

C9549

Borehole Deviation

~=lgs.25
— feet

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive * Richland, WA 99354 « Telephone (509) 946 6455 « www.stoller.com

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 « www.stoller.com
B-42



HGLP-LDR-890, Rev. 1
SGW-60265, REV. 0 Page 1 of 21

Stoller Newport News Nuclear

C9552
Log Data Report

Borehole Information

Log Date | 2016-02-19 Filename | C9552_HG-NM_2016-02-19 | Site | 216-B-45 (DV-1)
Coordinates (WA St Plane) | DTW (ft) | None DTWDate | 02/16/16
North (m) East (m) Drill Date TOC? Elevation Total Depth (ft)
N/A N/A 02/16/16 N/A 202

Casing Information

Diameter (in.)

Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Becker Push 0.8 8 5/8 7 3/8 5/8 0.8 45.3
Threaded Steel Sonic Core -1.5 6 5 1/2 -15 202

Borehole Notes

C9552 was drilled as a replacement for C8709 and C9551, which met with refusal and were decommissioned
without geophysical logging.

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and
casing diameter (rounded to the nearest 1/16-in.). No water was in this borehole. The maximum logging depth
achieved was 201 ft.

Zero reference is ground surface.
A borehole deviation survey was conducted after logging was complete and is included as Appendix A
(HGLP-LDR-893).

Logging Equipment Information

Logging System Gamma 5T Type 60% HPGe SGLS®

Effective Calibration Date | 03/19/15 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-115, Rev. 0 Logging Procedure | SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma 5P Type NMLS*

Effective Calibration Date | 04/15/15 Serial No. H34055445

Calibration Reference HGLP-CC-116, Rev. 0 Logging Procedure | SGRP-PRO-OP-53024, Rev. 0
Logging System Gamma 5T Type 60% HPGe SGLS

Effective Calibration Date | 01/13/16 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-134, Rev. 0 Logging Procedure SGRP-PRO-0OP-53023, Rev. 0

! depth to water inside casing

2 top of casing

% Spectral Gamma Logging System
* Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455 « www.stoller.com
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Stoller Newport News Nuclear
SGLS Log Run Information
Log Run 1 2 Repeat 3 4 5 Repeat
HEIS Number 1013084 1013085 1013086 1013087 1013088
Date 10/27/15 10/27/15 02/18/16 02/19/16 02/19/16
Logging Engineer Felt Felt Felt Felt Felt
Start Depth (ft) 0.0 31.0 42.0 156.0 80.0
Finish Depth (ft) 43.0 36.0 157.0 201.0 96.0
Count Time (sec) 100 100 200 200 200
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 10 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A N/A
C9552FTB2015 C9552FTB2015 C9552FTB2016 C9552FTB2016 C9552FTB2016
Pre-Verification 1027AV00CAB 1027AV00CAB 0218AV00CAB 0218AV00CAB 0218AV00CAB
1 1 1 1 1
Start File ADO000000 BD003100 ADO004200 BD015600 CD008000
Finish File AD004300 BD003600 ADO015700 BD020100 CD009600
Post-Verification BVOOCAA1L BVOOCAA1 AVV00CAA CVvV00cAA CVvV00cAA
Depth Return Error (in.) N/A 0.0 HIGH 2.0 N/A HIGH 3.0
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
NMLS Log Run Information
Log Run 8 9 Repeat 15 16 Repeat
HEIS Number 1013089 1013090 1013091 1013092
Date 10/27/15 10/27/15 02/19/16 02/19/16
Logging Engineer Felt Felt Felt Felt
Start Depth (ft) 0.0 31.0 42.0 180.0
Finish Depth (ft) 43.0 36.25 201.0 196.0
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) N/A N/A N/A N/A
Pre-Verification C9552FPB20151 | C9552FPB20151 | C9552FPB20160 | C9552FPB20160
027AV00CAB1 027AV00CAB1 219AVO00CAB1 219AV00CAB1
Start File AD000000 BD003100 AD004200 BD018000
Finish File AD004300 BD003625 AD020100 BD019600
Post-Verification BVOOCAAL BVOOCAAL BV00cAAl BV00caAl
Depth Return Error (in.) N/A HIGH 0.5 N/A HIGH 2.0
Comments None None None None

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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Logging Operation Notes

A centralizer was installed on both sondes during logging of the first casing string, but not during logging of the
second casing string. Both sondes and the logging cable were sleeved in plastic material for the logging of the first
casing string to prevent potential contamination of equipment. Only the sonde was sleeved during logging of the
second casing string.

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

Analysis Notes

Analyst A.D. Pope | Date | 02124/15
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

A casing correction for a 5/8-in. thick casing was applied to 45.3 ft and for a 1/2-in. thick casing for the remainder of
the borehole.

No correction for water was necessary throughout the borehole.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in EXCEL templates identified as FTB20150319_CC115 and
FTB20160113 CC134 for the SGLS, using an efficiency function and corrections for casing and dead time as
determined during annual response checks.

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 Model 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 detected from ground surface to about 3 ft. Cs-137 was also observed from 23 and 113 ft, continuously
from 42 to 97 ft and intermittently to sporadically elsewhere in the interval. The maximum concentration was
measured at approximately 1.6 pCi/g at 68 ft.

Co-60 was detected continuously from 25 to 36 ft, and almost continuously from 85 to 200 ft. Two isolated
detections also occur from 42 to 43 ft. Concentrations range from just above the MDL (about 0.1 pCi/g) to about
0.5 pCi/g, with the maximum occurring at 112 ft.

No other manmade radionuclides were detected in the borehole. MDLs are plotted for manmade uranium which is
indicated by the Pa-234m gamma ray at 1001 keV for U-238 and the U-235 gamma ray at 186 keV.

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. Below the casing change at around 44 ft, there appear to be thick intervals (>10
feet) of relatively higher and lower average soil moisture content occasionally punctuated with thinner horizons (< 5
feet) of higher moisture content.

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

Casing joints in the second casing string are indicated at ten ft intervals where the radionuclide concentrations, total
gamma, and moisture exhibit relatively lower values.

® Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946-6455  www.stoller.com
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List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (Cs-137/Co-60) (0-210 ft)
Manmade Radionuclides (U-238/U-235) (0-210 ft)
Natural Gamma Logs (0-210 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (0-210 ft)

Total Gamma & Moisture (0-210 ft)

Total Gamma & Hanford Gamma Unit (0-210 ft)
Repeat of Manmade Radionuclides (31-36 ft)
Repeat of Manmade Radionuclides (80-96 ft)
Repeat Section of Natural Gamma Logs (31-36 ft)
Repeat Section of Natural Gamma Logs (80-96 ft)
Moisture Repeat Section (30-37 ft)

Moisture Repeat Section (180-196 ft)
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HGLP-LDR-893, Rev. 0

Page 1 of 2
Stoller Newport News Nuclear
C9552
Log Data Report
Borehole Information:
Borehole:| z |  wenip: 9552 | Client: CHPRC
Log Date Engineer Depth Reference Site
2/17/2016 Felt, Meisner Ground Surface BY Cribs (200-DV-1)
Log Run Information:
Logging System:|Borehole Deviation | Model:|DG69-09014 #4654
Calibration Date:|12/15/2015 Calibration Reference:|HGLP-CC-135, Rev. 0
Logging Procedure:| SGRP-PRO-OP-53034
Log File:|C9552 raw Report File:| C9552.mpt
Sight Line:|027 Magnetic Declination:|-15.15
Course
Measured Inclin. (.Iour:v, © C.losu.re TrueVert. | Rectangular Coordinates Dugl?g C.lnsure
Depth (feet) From Direction | Direction Depth (feet) Severity Distance
3 ) (deg) (deg) H +NI-S +ELW | 1001t (feet)
0 0.21 228.7 0 0 0 0 0 0
20 0.57 206.5 212.53 20 -0.11 -0.07 19 0.14
40 0.87 204.6 207.89 40 -0.34 -0.18 135 0.39
60 1.15 195.3 203.78 59.99 -0.67 -0.3 17 0.73
80 1.27 193.3 200.29 79.99 -1.08 -0.4 0.6 1.15
100 1.21 195.2 198.63 99.99 -1.5 -0.51 0.4 1.59
120 1.27 191.6 197.5 119.98 -1.93 -0.61 0.5 2.02
140 1.26 192.7 196.55 139.98 -2.36 -0.7 0.1 2.46
160 1.2 192.8 195.99 159.97 -2.77 -0.8 0.3 2.89
180 122 187.8 195.27 179.97 -3.19 -0.87 0.5 3.31
200 1.07 191.7 194.66 199.96 -3.58 -0.94 0.8 3.7
Analvsis Notes:
| Analyst:|K. Felt | Date:|2/24/2016 |

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by
minimum curvature method. Refer to table for true vertical depth and N/S and E/W deviation in feet.

List of Log Plots:

Borehole Deviation

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive » Richland, WA 99354 « Telephone (509) 946 6455 » www.stoller.com
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N HGLP-LDR-893, Rev. 0
f- Page 2 of 2

Stoller Newport News Nuclear

C9552
Borehole Deviation
= Sight
' 199.96
Lk feet
2 ::-'—5"

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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Borehole Information

C8706

Log Data Report

Log Date \ 2016-03-01 Filename ] C8706_HG-NM_2016-03-01 | Site \ 216-B-46 (200- DV-1)
Coordinates (WA St Plane) | DTW (ft) | None DTWDate | 02/20/16
North (m) East (m) Drill Date TOC? Elevation Total Depth (ft)
N/A N/A 02/29/16 N/A 202
Casing Information
Diameter (in.)

Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Becker Push 0.8 85/8 75/8 1/2 0.8 453
Threaded Steel Sonic 3.7 6 5 112 3.7 202

Borehole Notes

The onsite geologist provided the total depth and casing depth. A Becker hammer push method was used to 45.3 ft.
Subsequent drilling was conducted using a sonic method. The logging engineer measured casing stick-up and
casing diameters. The second casing begins approximately 3.7 ft below ground surface. No water existed inside the
casing. The maximum logging depth achieved was 202ft. Zero reference is ground surface.

A borehole deviation survey was conducted after logging was complete and is included as Appendix A

(HGLP-LDR-898).

Loqgging Equipment Information

Logging System

Gamma 5T

Type

60% HPGe SGLS®

Effective Calibration Date

03/19/15

Serial No.

54-TP13441B

Calibration Reference

HGLP-CC-115, Rev. 0

Logging Procedure

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

Logging System

Gamma 5P

Type

NMLS*

Effective Calibration Date

04/15/15

Serial No.

H34055445

Calibration Reference

HGLP-CC-116, Rev. 0

Logging Procedure

SGRP-PRO-OP-53024, Rev. 0

Logging System

Gamma 5C

Type

Planar HPGe (HRLS)®

Effective Calibration Date

07/30/15

Serial No.

39A314

Calibration Reference

HGLP-CC-123, Rev. 0

Logging Procedure

SGRP-PRO-OP-53050, Rev. 0

Logging System

Gamma 1L

Type

60% HPGe SGLS

Effective Calibration Date

10/29/15

Serial No.

47-TP-32211A

Calibration Reference

HGLP-CC-130, Rev. 0

Logging Procedure

SGRP-PRO-OP-53010, Rev. 0

! depth to water inside casing

2 top of casing

% Spectral Gamma Logging System
* Neutron Moisture Logging System
® High Rate Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive * Richland, WA 99354B -6"1I'e|ephone (509) 946-6455  www.stoller.com
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Page 2 of 23

Logging System

Gamma 5P

Type

PNLS®

Effective Calibration Date

04/15/15

Serial No.

H34055445

Calibration Reference

HGLP-CC-116, Rev. 0

Logging Procedure

SGRP-PRO-OP-53024, Rev. 0

SGLS Log Run Information

Log Run 1 2 Repeat 14 15 Repeat
HEIS Number 1015861 1015862 1015863 1015864
Date 10/28/15 10/28/15 03/01/16 03/01/16
Logging Engineer I\/,\I/(I: ﬁgﬁgn ,\l/\l/(l: %ijgﬁgn Spatz Spatz
Start Depth (ft) 0.0 36.0 43.0 74.0
Finish Depth (ft) 44.0 41.0 202.0 90.0
Count Time (sec) 100 100 200 200
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) N/A N/A N/A N/A
Pre-Verification FTB...VOOCAB | FTB...VOOCAB AL297CAB AL297CAB
Start File FTB..AD000000 | FTB..BD003600 AL297000 AL297160
Finish File FTB..AD004400 | FTB..BD004101 AL297159 AL297176
Post-Verification FTB...VOOCAA | FTB...VOOCAA AL297CAA AL297CAA
Depth Return Error (in.) N/A 5.0 high N/A 0

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

made made made made
HRLS Log Run Information
Log Run 8 4 5 Repeat 10 11 Repeat
HEIS Number 1015865 1015866 1015867 1018161 1018162
Date 10/29/15 10/29/15 10/29/15 11/09/15 11/09/15
Logging Engineer Felt/McClellan Felt/McClellan Felt/McClellan Meisner/Spatz Meisner/Spatz
Start Depth (ft) 9.0 26.0 12.0 12.0 13.0
Finish Depth (ft) 22.0 29.0 14.0 15.0 13.0
Count Time (sec) 300 300 300 300 300
Live/Real R R R R R
Shield (Y/N) N N N Y Y
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
ovetnion | o | CoReTCONIS | CUITEONIE  how.avonca | Fcb. avorca
1 1 1

Start File ADO000900 BD002600 CD001200 AD001200 BD001300
Finish File AD002200 BD002900 CD001400 AD001500 BD001300
Post-Verification CVO00CAAL CVO0CAAL cvoocaar | PR BVOOCA 1 ECE...BVO0CA
Depth Return Error (in.) N/A N/A 0.0 N/A 1.5 high

® passive Neutron Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive * Richland, WA 99354B -6él'e|ephone (509) 946-6455  www.stoller.com
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Stoller Newport News Nuclear
Log Run 3 4 5 Repeat 10 11 Repeat
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
NMLS Log Run Information
Log Run 6 7 Repeat 12 13 Repeat
HEIS Number 1018143 1018144 1018165 1018166
Date 10/29/15 10/29/15 02/29/16 02/29/16
Logging Engineer Felt/McClellan Felt/McClellan Felt/Meisner Felt/Meisner
Start Depth (ft) 0.0 40.0 43.0 74.0
Finish Depth (ft) 44.0 44.0 202.0 90.0
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) N/A N/A N/A N/A
Pre-Verification C8706FPB20151 | C8706FPB20151 | C8706FPB20160 | C8706FPB20160
029AVO00CAB1 | 029AVO00CAB1 | 229AVO00CAB1 | 229AVO00CAB1
Start File ADO000000 BD004000 ADO004300 BD007400
Finish File AD004400 BD004400 ADO020200 BD009001
Post-Verification BVOOCAA1 BVOOCAAL BVOOCAA1 BVOOCAA1L
Depth Return Error (in.) N/A 0.5 high N/A 2.5 high
Comments None None None None
PNLS Log Run Information
Log Run 8 9 Repeat
HEIS Number 1018163 1018164
Date 11/09/15 11/09/15
Logging Engineer Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 9.0 13.0
Finish Depth (ft) 30.0 16.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
Pre-Verification C8706FPB20151 | C8706FPB20151
109AV00CAB1 | 109AV00CAB1
Start File ADO000900 BD001300
Finish File ADO003001 AD001601
Post-Verification BVOOCAAlL BVOOCAAL
Depth Return Error (in.) N/A N/A
Comments No source No source

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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Logging Operation Notes

A centralizer was not installed on the sondes. As a precaution, the sonde and cable were covered in plastic sleeving
to prevent potential contamination of equipment. During logging of the second casing, plastic sleeving covered the
sonde.

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

Analysis Notes

Analyst P.D. Henwood ‘ Date ’ 03/28/16
Reference(s) SGRP-PRO-0P-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0; SGRP-PRO-OP-53052, Rev. 0

A casing correction for a 1/2-in. thick casing was applied throughout the borehole. A Becker hammer push was
used to 45.3 ft. Below 45.3 ft, a sonic drilling method was used. Both gamma and moisture measurements reflect
reduced count rates at casing joints that occur at 10 ft intervals in the sonic drill casing.

No water correction was necessary as water was not encountered.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations from the SGLS were calculated in EXCEL templates identified as
1L.20151029 and 5720160113, using an efficiency function and corrections for casing and dead time as determined
by annual calibrations. The template for the HRLS was 5C20150730.

NMLS data are reported in counts per second as there is no calibration for casing sizes used in this borehole.

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, Co-60, and processed uranium (Pa-234m [U-238] and U-235) were detected in this borehole. Cs-137 was at
the ground surface, from 8 to 64 ft, and at intermittent depth locations from 66 to 82 ft. A relatively high rate
interval exists from 10 to 29 ft. A maximum concentration of 1.6 million pCi/g was measured at 13 ft in depth.

Co-60 was detected intermittently from 56 to 111 ft. The maximum concentration was measured at 0.1 pCi/g at 110
ft.

Pa234m (U-238) was detected intermittently from 80 to 86 ft with a maximum concentration of 29.5 pCi/g measured
at 80 ft. U-235 was also detected at 80 ft at 2.2 pCi/g. The processed uranium appears to be associated with
relatively high moisture measured near this depth.

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. A relatively high moisture content is indicated at approximately 79 ft.

Passive neutron logging was conducted from 9 to 31 ft. This method employs the NMLS without the AmBe source
to measure neutrons that may be emitted by TRU waste. It is known the NMLS is affected by very high gamma
activity that can indicate neutron activity. This can cause the moisture count rate to be artificially high. The passive
neutron measurements indicate no neutron activity in the high gamma activity zone. This suggests the neutron
moisture log is responding entirely to moisture content.

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

" Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive * Richland, WA 99354B °6;'e|ephone (509) 946-6455 * www.stoller.com
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List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-210 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 (0-210 ft)

Total Gamma & Moisture (0-210 ft)

Total Gamma & Hanford Gamma Unit (0-210 ft)
Passive Neutron & Moisture (9-31 ft)

Repeat Section of Manmade Radionuclides (36-41 ft)
Repeat Section of Manmade Radionuclides (74-90 ft)
Repeat Section of Natural Gamma Logs (36-41 ft)
Repeat Section of Natural Gamma Logs (74-90 ft)
Moisture Repeat Section (40-44 ft)

Moisture Repeat Section (74-90 ft)

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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Stoller Newport News Nuclear

HGLP-LDR-898, Rev. O

Page 1 of 2
Stoller Newport News Nuclear
C8706
Log Data Report
Borehole Information:
Borehole: | " | Well ID: 8706 | Client: CHPRC
Log Date Engineer Depth Reference Site
2/29/2016 Felt, Meisner, McCllellan Ground Surface BY Cribs (200-DV-1)
Log Run Information:
Logging System:|Borehole Deviation I Model:|DG69-0901-4 #4654
Calibration Date:|12/15/2016 Calibration Reference:|HGLP-CC-135, Rev. 0
Logging Procedure:| SGRP-PRO-OP-53034
Log File:|C8706 raw Report File:| C8706 .rpt
Sight Line:| 165 Magnetic Declination:|-15.15
Course
Measured Inclin. D?r(::::is:n Closure TrueVert. | Rectangular Coordinates SI::E:_;% I():lls(;:iircz
F S
Depth (feet) 2 e::n(l‘) (deg) Direction (deg) | Depth (feet) TNLS TEW /100 ft (feet)
0 0.3 32.6 0 0 0 0 0 0
20 0.54 4.9 14.85 20 0.14 0.04 1.5 0.14
40 0.55 8.2 10.13 40 0.33 0.06 0.2 0.33
60 0.71 16.4 11.2 60 0.54 0.11 0.9 0.55
80 0.59 18.7 13.02 80 0.76 0.17 0.6 0.78
100 0.74 14.3 13.77 99.99 0.98 0.24 0.8 1.01
120 0.73 11.2 13.56 119.99 123 0.3 0.2 1.26
140 0.76 15 13.48 139.99 1.48 0.36 0.3 1.52
160 0.78 17.6 13.91 159.99 1.74 0.43 0.2 1.79
180 0.84 16.2 14.31 179.99 2.01 0.51 0.3 2.07
200 0.74 6 13.97 199.99 2.28 0.57 0.9 2.35

Analysis Notes:

| Analyst:|[K. Felt | Date:|3/7/2016 |

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by minimum
curvature method. Refer to table for true vertical depth and N/S and E/W deviation in feet.

List of Log Plots:
Borehole Deviation

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive ¢ Richland, WA 99354 « Telephone (509) 946 6455 ¢ www.stoller.com

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive * Richland, WA 99354B -8él'e|ephone (509) 946-6455  www.stoller.com
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Borehole Core Log Reports and Photographs
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Appendix C contains the core log reports and photographs for the characterization boreholes (C9550, C9549, C9552,
and C8706) drilled in the BY Cribs. These reports and photographs were compiled by geologists at the RJ Lee soil
laboratory.
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,wlqumqumquu|nu||m|||u|guu||m||||u|m|||||||||u|||u||||||||||||||m||nv H||||1||T||II|I|El‘hﬂlllylIII|IIII|I]II|II|I|IIII|I|II|l|||||||I|Eﬂl)lll||||l||III|I|II|||||||IIl|I|I||llII|l|II|I.|II

domnwmvnw-—émwnmmveow-—cfsmcon -QLOQMNF‘NOQI\OIDV(QNF‘—'QQN'DIDV_‘_Q_(!M‘:“_.

Core 19:133.2-138.2

143.0 c9550 CORE 20 138.0

E lﬂlllI|I|II|IIII|IllI]lllllIlll]llll]lllllllll[llgwlI|Ill||llll|l|ll]l|lI|I|II| I .| ‘ I|IlII|IlII|I|II|l|II|IllI|IllI|I||||llwu‘nn|||||||||||||||||||||||||||||||||“|||||
wi%;wnomvnm-—émoorscomvmwv-o—so’r \LDIDQO‘)NFiNO’QN(DIOd’ﬂNv—.-—'mw,\mmva‘_’

Core 20: 138.0-143.0

148.0 C9550 CORE 21 143.0
' |

T ——— — e
@u.qmqm||m||nu|m||m|||m||||||uﬂ.m|||||||||u|m|||||||||u||||||||u]l|L|||||£lll|llll|IIII|llIl|I|II|IllI|lllI|IIIl|IIIJ|I}ﬂl>|lyllll|lIII|llIl|IIIl|lllI|lllI|llll|IIlI|I.lgg_lIl|llll|l|ll|llll|llll|I|II|I|II|I|II|I|II|I.|||
u—ioaoonwmvmwv-ﬁimwnomemmv—ooc»wl\&omvmwv—cﬁmo)rl\i(glgvmwrv—mwhomg_gmgf

Core 21: 143.0-148.0
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153.0 C9550 CORE 22 148.0

>

llcg"y""|""l'"'l'"'l""l""l""l“"I@'T'I"'fl'ﬁ'li""|'"W"|T'"|'i'iI"L'|"L'l'.'ﬁl""|""!""!""|'"'|""|'"'|"U|“".!l"ﬂ""|""|""|""'""""'|""|""|'.'1!_1',‘"l""|""|“"|""|'“"""""""““.'“ :

!u-sa»m,-cmvmuv-v'mwnomvmwv-wsmoo DO NTNODONODLTONT—OONO T ONT-

p— ——— —

Core 22: 148.0-153.0

158.3 C9550 CORE 23 1533

»

o ™ § - e i — —— . - - - — S— R — Eg
|uyuu,uu,m||m||||ll||||l|lll||l|ll|llglII|llll|llll|llll|l|l||l|II||III|Illlllll\l|lIi{lll,llllplll]l|II|I|II|I|I||I||I|||l||III'I“IIcl_llllllllII|IlII|I|Il|l|ll||lll|llll||I|I|Il|l|l.|g|’||l|lII||lI(|||I|I|I||I||||||||||||||||||||||1|| |
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Core 23:153.3-158.3

163.0 C9550 CORE 24 158.0

lﬂlyl.mm,uupmpm||mpm,ull||||l||lﬂ|ll|lllWWWWWWWWW@“NWWmWWVWWWWW“

o D
BOONONTOANTFOONOOTOINTSDPONOUOTOINTNOONODLTONT—"ODONOTONT

Core 24:158.0-163.0
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168.1 C95501CORE 25 163.1

Ll

1 lll.l]llll]lmlIllI’lllllllll]ll"llll m M) m I IO
OO NONLTNANTrTTNO~NODLTONTGBODOFDONLTONTNODONODLTONT—O OO O N~

Core 25:163.1-168.1

173.0 C9550 CORE 26 168.1

mn |||.|]|||||||M|||ll||||||llll|llll|llll|lII||IlgulllllllllllllllllllllIl|IIII|Illl|I|II|I[;)I|IlgllllllllllllIIlllll]lIIl||||I|I|II|II|I|IIE|I!LI£IIHIIII|I|I|||lll|llII|I|II|IlII|I|II||IIIwﬂllI||I|II|IIII|IIII|IIII|IlI||I|II|I|II||lII|IlII
BOONOVTONTFOONOTONT-BO OOLLTOANTNOONOOILTONT—0OONOO T ON

Core 26: 168.0-173.0

2 8 s *
BOONOOUTONANTrFTDONODTOANTTDONOUTONTNOONOVTONT—NDOMNOL O N~

‘i [l Illllllll|Illllllllllll||IlllllIII||Il||IIIl]llngllqllllllllllllll|Illl|l|l|llllllllllll!il,llﬂllll'lllllllll|I|II|IIII|IIII|IIlI|I|II|||I||I‘II I"ll""'I"Il"“l""I“"I"IIl““I“"l"ﬂl"II"'ll“"|I"'|"“l““l““I"“I““l“'

Core 27:173.2-178.2
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183.0 C9550 CORE 28 178.0

»
| - |

|LUII’llll]IIlljlllllllll,llllllllqIIIIIIIII|Il‘;'lll|I|ll|l||||l|ll|l"l[llll|I|II|IIII|IIII|IIA>IH|li MI[IIII‘IIII||||I|Il|||||l|j|IJ)III"II||IlI||I||I|I|II|IIII||III|IIII|I|lI|II4)|II|IIlI|l|I||Il|I|I|II|I|I||I|II’IIII|I|II||III :
mmcovscomvmwv-qmoor\wmvmw-:cmooncomvcomv-c\i

QQN(DIDVU’NFFO,G)N(DIOQ‘(‘ONP

Core 28:178.0-183.0

C9550 Core 28
Example of slough with 178.0
surface contamination

> v

r)iin’hmmquu,uu,mclgu||||||||||||||||||||||||||||||||||||||m|||u
DLDH'OONF*—O'}QI\(OIDQ'MNF

es-ev9 (00 - L AN ‘{?l\l\ }{H\\\

Core 28: 179.0 Detail
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C9550 CORE 28

Ripup deposit of r;alagonite material

with vesicular basalt clast. |
l 1807 ft. bgs

llll’llll,lllllllillllﬂglII|||II|I|II|I|II|I|II|I||I|IIII|I||I||II‘|||||<|L|-|IU||||\
I TONTBOONOLTONT-NQG

Core 28: 180.7 Detail
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C9550 CORE 28
1811 Example of compacted material
+ Note the chip of liner that has been broken off and compacted inside the tube.

ST T R
Loovoor\comﬂ-ooc\lw—ﬁ-mco‘\

Core 28: 183.1 Detail

188.1 C9550 CORE 29 183.1

»
. |

I<__[>III|llll|llIl||lll|llll|llII]IIlI|IIIl’Ill||Il$||I||||I||||I|||||||IIllIIll||IlI|IIII|llII|II<LIII|I|H‘ ‘llII|IIIlllllI|l||I|IIIII|||I|l|<!>lll|lllI|IIIl|||II|Il|||lIlI||I|I|I|IIll|II|||J>|I|l|||||||||||||||||||||||||||||||||||||"|m|
mmeorsomvmwv-vc»cor\omvmwv-oocnoor\tomvmuv-ﬂc»cohwmvnmF-—mw,\‘gmvmw,_

Core 29:183.1-188.1
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C9550 CORE 30

b
L
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Core 30: 188.1-193.1

198.2 C9550 CORE 31 193.2

L

lé)lll]llll]llll'llIl’lllllll"[llll]llll|III||II<LIII|llll]lllllllll]llllplII|IIII]IIII|IIII|II4>|H|IIII|III||I” 1|”|!l"|||||||l||||”LLII|||||||||"|||"|||||||lll||llI|ll||||ll||I|J>|l|||||||||||||||||||||||||||||||'i||||i||||““
mmwhwmvmwrvmwhomvmmw—mOiWI\ avmw—wmmhom‘rnNq-._c,co,\m,,,qnu‘_

Core 31:193.2-198.2
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C9550 CORE 31 Aliquot region

194.0

|
O L L Ly L e e L L U L LR L f
[I[l]l“]lll]l@]éljl“|I|||I|ll| P

Core 31: 194-196 Aliquot Detail

C9550 CORE 32

b
»

198.0

—_— —_— = =

I éll.,lllI]llllllllllmlllllllIIII|IIII|IIII|II <Llll|llll|l|rl|llll|l|lI|IlII|I|iiITITFIIT|ITI£ﬁ|IIII|IlII|I|II|IIII|IIII|l|ll|ll|l|llll||| é"J ||E Ill|Illl|l|ll|l||l||||||llll||l J)u|||u|||m|||||||||||||||||||||||u||||||||u

Core 32: 198.0-200.0
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3
BOREHOLE LOG Page _of 1
Date: 4{{-2.6./L
Well ID: £ 45+ § Well Name: f] A Location: Y p e ¢ NE. eoraen.
Project:  Aeo ~DV~\ Reference Measuring Point: (&, rpund. Su e
Sample . Sample Description Comments
Depth Graphic
(Ft) | Type | Blows | Log | Q0o faetire Gontont. Sorin. Angulanty. Mmoralogy, | Faied of Davad SAMBING oo
No. [Recovery Max Particle Size, Reschon 10 It-‘fC % " Sampler Slzeg Water L ovel
12} - 7
_ o-495: DPT OC-4s.38: OPT
_ 2:2-9.7 51} spoon 75X rtcovins Al ~ovecdniven.
_ AEISH B 33128, B33123
us See oo ch low. G0+ - 2915 HS.6-TD. Donte W/ eort.
| B 45,0 = 9b2’ )ik 51} - BB Coe |2 B3YYS™
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_ ol \,.m.s('\ £u b 50oeme. D. o‘Q 50{40/&\2 ’?Q:,/sb*'wym» Ve
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. ' , PL&("I’\. vg} -u.C. Oy "54\1-9«\3 b S §9/$D mg L/Q&L I " lo"/é
- Rz '_.u/v n&-oﬂh\ vl .. - sm. chl. og SD//bSH\/S\MmAZ\
gls':_‘ Q., 15\7 o, v-< \meq ru, .)‘) s o BE). Tes-3t-1p d (\uﬁm P4 Comemameny mn-').)
_ 397-560" o BV (0% 5, 39%C dg m ,
o T R T N L 2 A T T su\n-.‘,\ Doy Sy, ¥
| S Jl v oS esal) ol K bsh + ctioadd. e.pbl—]
. 4 ..'.' " ‘: oM. Cb\ "g §bl{/5b k\ Mo )\ ‘L >I o\ln)c |LS
6‘5‘_0 o o 2\3\//%*:\’;5)'\ Yrown . e exn \‘\C’ /oy S‘L .
i ASS.L-LoL: Cre 3: B2
575
Lo."_— bO-0.p": ovgcl\/t\‘vun
a u 70%5 30k ) tre.m  v.prothd
e d boX ooty oo/ sebcald. & v.0 0l |L0b =S b - Lore 4: B3I
- b 2o MY Kk acushloen. peoist  [Detled Vo204
Reported By: )\ Lad\&%q.\ Reviewed By: T' C\ ok
Title: Conto. Toh, Tite: (11 44 .g
Signature: k; @ Date:4-25.4, | Signature: S~ Date: slll /(b
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BOREHOLE LOG Page & of _
Date: 4-).5 -/
Well ID: ¢ 9S ye Well Name: Ml\ Location: BY cnths . M. forner.
Project: Zab~b\] -\ Reference Measuring Point: C?‘M j,,rcw'_
Sample . Sample Description Comments
Depth Graphic
(Ft.) Group Name, Grain Size Dlstnbutlon Soil Classification, ?th of Casing, Drilling Method,
Color, Moisture Content, Sorting, Ar.gu anH Mineralogy, od of Drlvmg Sampling Tool,
b0 i Max Particle Slze React'on to HCI Sampler Size, Water Level
2SS | b “ X .:..;.." “—""L!* «] \ S ™ Lol 30 0% \ S’
Vo] RHIA mm3pamS. shoeg contret helow. Gob-LS.L e BMA)
B Bt == :‘ vi.-c 22‘&3“.? 5, A 7er’£\‘liﬂz&l$u Howend) W8-S,
o # sy ".,:.. ‘M WSDZ 119 / Q‘Su nen D\o-‘\u%m Q-S'y}i
et b be sk, Shoxn BCL
So—1 4 we a PR Rlbl b~ LB «ml\usd Z"QE*‘“'"! 23 'ﬂq\\. s of ¥ eanrzent _Mod-gr.
_ Ry ded. i, L. Yee. ¢. t"l ;B\:p%}n ey Ty
_ Send. y.f.-v.L. om'mé 5o/sek et ,[Qat of )b.'t £ sW-rndd. gu o S0/S el 15k pas-
_ A% 22& a\!- ben. u%?da Mod;‘
] @43h: 2" Pak T
] ﬁﬂmun\‘o&. w. st and :
| §| bm. {sosyeni v.Q.'n y Si%) .
_ B . 4 ro) sh oxw WO\, J}%\\&%o vecdCiven.
N :
. 3
- y
5.0—
. B b2 707 152-70.2" o 5 1837123
_ seh, massive bed. ol eV . Deilled: J-a1- b
_ 5 i:ll 1? Y Q%%PH 5DK/SU‘M£L/€¢|SM
125 — ; : motst. hSY olv. bon, va cxn HOL.
| :# o Mem ~no stouduce.
| g 53
70:°—
4 @ ey d o e
| b L 3,«\)./ b)(lw) w-m.,é ar;j 1070b’ sverdeiven oper heed |
] s 706-7SL Lore b B3FILS,
N5—] [en: smitik S 3. (‘ mx, o\ Delel T2
_ 1SR dek ok Yom.
_ C 9.0 S"Hide nBlD. bore £ 2 ked,
= fot. dovonuwsd Soatng,
75.0—
R _ 75.b- 304 *ﬁ v
: ] Dozl r2nlb
] “’\ o
Reported By: LLo_ . Reviewed By: . Cla|c
Title: (. Tedn Title: <}
Signature: k Lo Date: 415 | Signature: m7 S A Date: S/n [
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3
BOREHOLE LOG Page 3 of 1
Date: ¢ -2S/¢
Well ID: €959 Well Name: N \ Location: BY seibe : NE. tocper
Project: 200 -\ -| Reference Measuring Point: QM ;ﬁi@ oo
Sample . Sample Description Comments
Depth Graphic
) | Type [ Blows | “Log | Goue R, G S Dtter, ST e | D T oaes Dl Methor
No. |Recovery . Max Particle SlzeLR%actlgn to H & Sampler Slzeg Water | ovel
2.5 | 4-795" ; i Sew w% % iiﬁ
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9.0 —] ’ KL 5T6
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_ : '15-2 3& Send (3) 1o 1. S, shohified Ms feo  Deiled 126))
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Reported By: X M

Reviewed By: 7. C[4-I&

Title:

Cyﬁa- ftu\r.

Title: |

Signature:

A L

Date: 4-25-¢ Signature:

A

Date: S/ / A
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BOREHOLE LOG Page 4 of 1
Date: 4-25 -/§
Well ID: (9 S749 Well Name: )\);A/ Location: NE ssrnec ot BY coths.
Project: 2pD- DWV-| Reference Measuring Point: (5%, 4’ swrﬂ .
Sample ) Sample Description Comments
Depth Graphic
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, ?th of Casing, Drilling Method,
’ No. |Recove Color, Moisture Content, Sorting, Angulanltx Mineralogy, hod of Driving Sampling Tool,
: i ng mMax Particle Size, Reaction to Sampler Slze Water Level
25— - Sang u)/ S et
. . (o GSD-/007 " bore ) : BIY13S
_ % Delled {25 1b

o0 —
- 1 o
- B 1 Mﬂs
] y —  wuob o«[
_ % leo.%‘ EXE c-m )Lt B34137
NS —] JEAY . o€ 30X £elsie/20% mlie .o/sors Delled 12570
- ¥ AN Lo MoSHIve PO ViS. bechm\.
_ ** X -mmn“ﬂ mo-s¥ 1572” olv.ben.
i o }
| N
1052 . £\ o} e
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NS8-120.8: Lrve IS 2 B34/43

SElUS 8L N e g,

o

Reported By: A . Low\\'@ﬂ\

Reviewed By: TC[GVL

Title: Gyt . Tech.

Signature: }& Aﬁ’
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Signature: 71/\/ —~_
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BOREHOLE LOG

Page S of /z'f

Date: /- 25/L

=

WellID: (<Y 4 Well Name: A/ \ Location: BN « s AL tucner
Project: 200-DV -\ Reference Measuring Point: (bw(‘é, 'S
Sample ] Sample Description Comments
Depth Graphic
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C9552 Core 29 option 2
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BOREHOLE LOG Page L of 14
Date: S /7 ./4
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BOREHOLE LOG

Pageg-__of_u
Date: L[2]14,
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wellID: ¢ 1ble Well Name: N A Location: 2 |l ~@&— 4, Critp

Project 2pb-DV- | Reference Measuring Point: (G rpund 5!! ace
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BOREHOLE LOG

Page® of I
Date: S /2-/},

well ID: (%70 Well Name:  {] A Location: 2)b~B-4L,.33
Project: 200 -DV- | Reference Measuring Point: 87.@“(\& Suclper
Sample ) Sample Description Comments
Depth Graphic
) [T T Bovs | Log |~ GroupNarme, G s Ditato,Sol Claefater | Dech o Casig Ofing Mot
No. |Recovery Max Particle Size, Roschon o It-\{C ks Sampler Slzeg Wate? el
e | SR 475516 Ganelly Se Donie w/ 1A S cot
_ oo sty moss: ~v.Csub-odd. o : H49.5-520 :Lon 3 = BI24 N
_ 2 5o, o £-C. 0'0\ of 50/5‘06%@ s Co-v\Q Dl 20 2301b
- : ’;H Div Yea, mo-s* mad . pyq Bc\ ool “‘70'!001/00;“‘,\0&1&0&.@#‘00&
a P it < : S(iﬁ/‘f’\,%i
1S gy ID/V"'\\ L—«rfstomm\A Ml seone g o aM S
. 7 _psﬂé vl C span-D.of Sﬁ}/s'dvm‘\?u/@su YA
] C.3eb0ollcold o o8 So %80l LN A.5Y% H .
| b metsh no e BOY.
ay | BS=-1Skeun 155007 Seme o5 (1155100
9 ' R SAA~S?2.2 (o 42 B324Y0
P TS it 57\2 5)\49 P Mnrvg_\"\ S_g{\ iiiiii Y DO\.MD'S}ZWI
e SR T, ) BT,
o et 1 e odd . m.*v,C.p ) of 30%:"1&\ 0 . 25Y% L lubroa. ng exn HC)
5.5 * SZ L-53.4" 200e S JD‘Q'D.:C S04 > O
{5,9_ {?% ; .. ‘LCODA'SU\\ . M~ .“(\ i i) B 70,4 - oy E
_ NE 5 w/ u.gt\."m.? oﬂb\ 4 Cepcseninafom »rYDH o
i Faeatized bl ( Loncsest ghl.5 of 70% et /30% bsH.)
_ :"'::""i"‘i G’I,S.Z 1 bed. £ . §F'H, M PEPVIPY S. o{'\‘lﬁzmz.c\és.
] g:gg"‘;"%; Mm.gu 3\31 Lt‘l #'«_nvi)\ L"‘ﬂ no PX“HC\
575 — [ S)(w/j %o, 0/'2\

of 40%-sefels;, Qe /‘fo’so/

M¢¥‘\\L.

Ape . Do w/ohpbl
Hhoondhosd . 25‘//{‘\“\5}\ bead

')‘(‘L . MMyt

*Slt’o —5‘5\ O S>

u.(‘, B uJ/v»C Ob' (&f.
., TTC. & .Olém)

}Sg.snb.mdl obl. A bs
Vew.srtd. bed. ot .-y .Co ). a’( 704 .

s /300

Y'\ngw wa"'rc. \rag- ot DH a{ )75)') ZS\IV/)[ ‘ /\vl‘n.

Sug.»‘

£

_ RSVAL N ben. o o exaliC.

wh. a 3 Al 30 T e-4-\b
Sbo7-57.2"% sen N C G (20~ 4365 08,
gr.sr‘ri. AT v.C.N\K_‘.S. £87 0%k ks,
2B mS o) S m1 pb) (el oF " F08 S R/ZEE ool qome). no imbricdien.

/V\c'3>~>}n\.\;a\c.. ls\) '%}J.Jv-bl‘n- No XN 1{1

Reported By: A -me\&"‘ow\

Reviewed By: T, (\ oy

k

Title: C?u Tuh,

Title: Cﬂ,cdlng. “s"

Signature:

Date: 31214

Signature: ‘7

Date: & I € /Ic,

C-73

A-6003-642 (03/03)



SGW-60265, REV. 0

BOREHOLE LOG

Page i of _L'f_
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BOREHOLE LOG Page 5 of Lt
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BOREHOLE LOG Pagefe of 1T}
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BOREHOLE LOG Page@ _of 14
Date: S /L&
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