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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 as part of the 200-DV-1 OU 
remedial investigation to characterize the deep vadose zone beneath and surrounding the BY Cribs, 
located in the B Complex Area. The boreholes were constructed as electrical resistivity tomography 
(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 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 at the BY Cribs. 

1.1 Background on the 200-DV-1 Operable Unit and the BY Cribs 
The 200-DV-1 OU comprises 43 waste sites in three distinct geographical areas of the Central Plateau: 
the B Complex Area, the T Complex Area, and the S Complex Area. This 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 
approximately 15 m (50 ft) below ground surface (bgs) and extends to the water table at depths ranging 
from 55 to 82 m (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 at or near waste sites 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 adverse health effects, mobility, and long half-lives. Additional mobile contaminants of 
long-term concern are iodine-129, chromium (assumed to be hexavalent chromium), cyanide, nitrate, and 
fluoride (DOE/RL-2010-89, Long Range Deep Vadose Zone Program Plan).  

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 1.2 by 1.2 m (4 by 4 ft) concrete 
culverts buried vertically 4.6 m (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 0.6 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 the 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 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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Figure 1-1. Map of B Complex Area Showing 200-DV-1 OU Characterization Borehole Locations,  

Including the Four BY Crib Borehole Locations 
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®Sisalkraft is a registered trademark of Fortifiber, El Segundo, California. 

Figure 1-2. Construction Drawing of a BY Crib 
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Table 1-1. BY Cribs Inventory of Mobile Contaminants 
Contaminant Inventory 

Uranium (total) 1.06×103 kg 
Technetium-99 1.29×102 Ci 
Iodine-129 1.65×10-1 Ci 
Cobalt-60 6.39 Ci 
Tritium 3.37×102 Ci 
Nitrate 6.71×106 kg 
Fluoride 1.35×105 kg 
Ferrocyanide 1.89×104 kg 
Chromium* 5.83×103 kg 
Source: RPP-26744, Hanford Soil Inventory, Rev. 1.  
Note: In RPP-26744, radionuclides are decayed to January 1, 2001. 
*The Soil Inventory Model in RPP-26744 does not provide 
speciation information for chromium. All chromium inventories are 
assumed to be hexavalent unless other information is available. 

 

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 30 to 61 m 
(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 the soil resistivity survey 
indicates that the highest conductivity region is in the vicinity of the 216-B-46 Crib (Figure 1-3) and 
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, Re-inversion of Surface Electrical Resistivity Tomography Data from the Hanford Site 
B-Complex). 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 this area is anticipated to 
have the highest contaminant concentrations based on the likely comingling of discharged wastes and 
this area is near both the 216-B-46 and 216-B-49 Cribs, which received the largest contaminant 
inventories compared to the other BY Cribs.  
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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. 

1.2 Geology of the 200-DV-1 Operable Unit 
The 200-DV-1 OU is located in the Central Plateau of the Hanford Site, which is the topographically 
elevated region formed during the Pleistocene cataclysmic floods (DOE/RL-2002-39, Standardized 
Stratigraphic Nomenclature for Post-Ringold-Formation Sediments Within the Central Pasco Basin). 
These paleo-floods deposited thick sequences of unconsolidated silt, sand, and gravel known as the 
Hanford formation (Hf) onto older sediments defined as the Cold Creek unit (CCU) and Ringold 
Formation, creating a giant mega flood bar. The unique depositional setting of the Hf sediments 
created a series of erosional unconformities that result in heterogeneities within the stratigraphic unit. 
All 200-DV-1 OU waste sites are located within the Central Plateau on this ancestral flood bar. 

The 55 to 82 m (180 to 270 ft) thick vadose zone extends through the Hf and the upper portion of the 
CCU and Ringold Formation. The Hf 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 
Hf sediments typically have the highest permeability and hydraulic conductivity compared to the older, 
more consolidated CCU and Ringold Formation. The vadose zone overlies an unconfined aquifer system 
that is primarily contained within older CCU and Ringold Formation sediments composed of 
semiconsolidated 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, Revised 
Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, 
Washington). 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. 
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Source: PNNL-22520, Re-inversion of Surface Electrical Resistivity Tomography Data from the Hanford Site 
B-Complex.  

Figure 1-3. ERT Inversion Results in the BY Cribs 
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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, FY2015. Sampling, sample 
quality assurance, and quality control were carried out under the direction of 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. 

2.1 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 sites. A zone of high radiological 
contamination extending through a depth of approximately 4.6 to 15 m (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® 8040DT (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 9 m (30 ft) bgs, and at the third location drilling (and coring) was successful to 27 m 
(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 Hf. 

   
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 push through the high radiological zone and core through the vadose zone (Figure 2-2).  

                                                      
® GeoProbe is a registered trademark of Kejr, Inc., Salina, Kansas. 
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Figure 2-2. 200-DV-1 OU Drilling Schematics 

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 15 m (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-size 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. diameter temporary casing to depths around 61 m (200 ft) bgs.  

2.2 Sampling 
Soil samples were collected in the shallow vadose zone above 4.6 m (15 ft) bgs and from approximately 
15 m (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 preselected 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 preselected 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 and radiological 
contamination, labeled, and sent to the 6267 Sample Packaging, Shipping, and Receiving Building, just 
                                                      
 Foremost AP-1000 Becker Hammer drills are a tradename of Foremost, Surrey, British Columbia, Canada. 
® LEXAN is a registered trademark of SABIC Global Technologies, Riyadh, Saudi Arabia. 
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east of the 200 West Area, to be temporarily stored in a refrigerator while awaiting transport to the RJ Lee 
soil laboratory for lithological logging and subsampling. 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 ensure 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) 

2.3 Geologic Logging  
Geologic logging was conducted concurrently with borehole drilling in accordance with standard methods 
for geologic logging. Geologic logging activities included preparing 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. 

2.4 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 Hammer 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. 
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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) 

Prior to using each logging system, verification checks were conducted to ensure proper tool operation. 
Logging was conducted to within approximately 0.3 m (1 ft) of the bottom of the borehole. The bottom 
0.3 m (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 1.5 m (5 ft) long 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 standard 
methods for geologic logging. Preselected soil intervals were subsampled, bottled, labeled, 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 23.5 to 25.0 m (77 to 82 ft) bgs in Borehole C8706 Showing Thin Silt Lens 

from 24.2 to 23.3 m (79.4 to 76.5 ft) bgs 

2.6 Electrical Resistivity Tomography Installation and Borehole Completion 
ERT electrodes were installed within the four boreholes during borehole decommissioning. Electrical 
resistivity surveys using electrodes placed at the surface have been conducted at the B Complex Area 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. 

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. Twenty 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 polyvinyl chloride 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 
Hammer 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.  

I .l 

5.~
 

9
~

 
8

~
 

7
~

 
6

~
 

5
~

 
4

~
 

3
~

 
2

~
 

1
~

 

4
.~

 
9

~
 

8
~

 
7

~
 

6
~

 
5

~
 

4
~

 

3
~

 
2

~
 

1 
-~

 

3.~
 

9
~

 
8

~
 

7-
§ 

6 
..g

 
5 

..g
 

4 
..g

 
3 

..g
 

2 
..g

 
1

~
 

2.0
§ 

9 
..

§
 

8
~

 
7

~
 

6-
§ 

5
~

 
4

~
 

3-
§ 

2 
..g

 
,.~

 
1.

~
 

9
~

 
8

~
 

7
~

 
6

~
 

5
~

 
4

~
 

'3
-§

 
2 

..g
 

1
~

 
·=

 

~
 

/J
 

a .....
 

j ---
; ...,.
 

\
I
 

0 A
) 

"
'l

, 

-
D

 +
' 25
 



SGW-60265, REV. 1 

2-6 

    
Figure 2-6. ERT Installation: ERT Electrode Cable (Left), Field Installation of ERT Cable (Right) 

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 approximately 0.6 m (2 ft) bgs with bentonite chips. Concrete was 
poured from 0 to 0.6 m (2 ft) bgs, 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). 

2.8 Waste Management 
The waste generated from 200-DV-1 OU drilling, sampling, geophysical logging, ERT installation, and 
well construction activities was managed according to DOE/RL-2012-20, Waste Control Plan for the 
200-DV-1 Operable Unit.
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3 Borehole Results 
This chapter 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 Cribs characterization boreholes.  

At a minimum, all required data analyses were completed; however, due to the changes in drilling and 
sampling methods and subsequent changes in analytical laboratories, additional contaminants were 
screened. The quality assurance activities (i.e., data review, verification, and validation) began once the 
data collection and analysis were complete. Data from the 200-DV-1 OU boreholes in the BY Cribs have 
been reviewed and verified as part of the quality assurance process. Data validation will be documented 
once all 200-DV-1 OU soil samples have been analyzed. Detailed interpretations of the borehole and 
analytical 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 number. 
Table 3-1 provides the borehole identification number, final depth, and drilling rig used for all boreholes 
at each of the four BY Cribs characterization site locations.  

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

Site Location 
Borehole ID 

Number 
Final Depth 

(ft bgs) Drilling Rig Used 

BY Cribs (Northwest) 
C8711 27.6 (refusal) GeoProbe® 
C9550 200.5 Becker Hammer/Sonic 

BY Cribs (Northeast) 
C8707 29.7 (refusal) GeoProbe 
C9548 89.1 (refusal) GeoProbe 
C9549 200.5 Becker Hammer/Sonic 

BY Cribs (216-B-45/216-B-46) 
C8709 16.3 (refusal) Becker Hammer 
C9551 12.9 (refusal) Becker Hammer 
C9552 202.2 Becker Hammer/Sonic 

BY Cribs (216-B-46) C8706 202.3 Becker Hammer/Sonic 
®GeoProbe is a registered trademark of Kejr, Inc., Salina, Kansas. 
bgs = below ground surface 
ID = identification 

 

3.1 Borehole C9550 (C8711) Northwest of the BY Cribs  
Borehole C9550 is located northwest of the BY Cribs. The Becker Hammer rig pushed 8.625 in. diameter 
casing to 13.4 m (43.8 ft) bgs, and the sonic rig drove 6 in. diameter casing to 61.1 m (200.5 ft) bgs 
(Figure 3-1). Borehole C8711 was a prior attempt by the GeoProbe; refusal occurred at 8.4 m (27.6 ft) 
bgs. Depth-discrete sediment samples were collected from boreholes C9550 and C8711 (Tables 3-2 and 
3-3). Borehole C9550 was logged for geophysics (Figure 3-2) and lithology (Figure 3-3). Twenty ERT 
electrodes were installed in borehole C9550 (Figure 3-1).  
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Figure 3-1. Borehole Design and Electrode Completion for Borehole C9550 

Drilling Method: Becker, Sonic Well Name: NA

Drilling Fluid: N/A Well I.D.: C9550

Drillers name: N/A State Coordinates: N137719.05

Drilling Company:Layne,Cascade E573549.49

Date Started: 10/1/2015 Start Card #: N.D.

Design Doc: SGW-58552 Elevation Ground Surface: 190.18 m (NAVD88)

Ground Surface ELECTRODE DEPTHS (FT BGS) SAMPLE INTERVAL (FT BGS)

18" x 12" Diameter Flushmount 0.0 - 2.0

Surface Completion    1 

8.2 - 10.7

Cement Grout Seal 0-200.5' bgs  11 10.0 - 13.0

 21 

 1-in PVC Casing  0-200.5' bgs

 31 

8.625-in Temporary Casing  41 

0-43.8' bgs 49.9 - 51.9

 51 

 61 

66.6 - 67.6

 71 

 81 

6-in Temporary Casing  91 

101 100.8 - 101.8

111 110.2 - 111.2

121 

129.5 - 130.5

131 

141 

     Legend 151 

Sample Interval 154.0 - 155.0

Electrode Depth 161 

171 

175.5 - 176.5

181 

191 194.0 - 196.0

Total Depth of Borehole - 200.5' bgs
Not to scale

Well Design: 200-DV-1 Instrumented Vadose Borehole
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Table 3-2. Radiological Contaminant Concentrations in Samples Collected from Boreholes C8711 and C9550 

Borehole 
Sample Interval 

(ft bgs) 

Sample 
Number 
(HEIS #) 

Am-241 
(pCi/g) 

C-14 
(pCi/g) 

I-129 
(pCi/g) 

Np-237 
(pCi/g) 

Ni-63 
(pCi/g) 

Pu-238 
(pCi/g) 

Pu-239/240 
(pCi/g) 

Sr-90 
(pCi/g) 

Tc-99 
(pCi/g) 

H-3 
(pCi/g) 

U-233/234 
(pCi/g) 

U-235 
(pCi/g) 

U-238 
(pCi/g) 

C8711 0 - 2 B320V6 0.474 
U 

3.03 
U 

 0.548 
U 

15.2 
U 

0.38 
U 

0.484 
U  

 14.2 
U 

0.576 
U 

0.305 
U 0.74 

C9550 8.2 - 10.7 B320W0 0.162 
U 

4.35 
U 

1.55 
U 

0.691 
U 

11.8 
U 

0.211 
U 

0.39 
U 

1.9 
U 

9.99 
U 

27.9 
U 0.717 0.212 

U 0.986 

C8711 10 - 13 
B320W3 0.427 

U 
2.62 

U 
 0.567 

U 
19.3 

U 
0.21 

U 
0.428 

U  
10.7 

U 
16.2 

U 0.832 0.28 
U 0.533 

B320W8 0.395 
U 

2.45 
U 

 0.371 
U 

14.9 
U 

0.397 
U 

0.529 
U  

10.9 
U 

16.8 
U 0.698 0.446 

U 0.491 

C9550 

49.9 - 51.9 B34T20a        
 

0.625 
U 

    

66.6 - 67.6 B34T22a        
 

0.613 
U 

    

100.8 - 101.8 B34T24a         0.995     

110.2 - 111.2 B34T26a         11.1     

129.5 - 130.5 B34T28a         28.4     

154 - 155 B34T30a         45.8     

175.5 - 176.5 B34T32a        
 

0.561 
U 

    

194 - 196 B34T34a         16     

Notes: Blank cells indicate no data were obtained. 

Undetected radionuclide value reported is the minimum detectable concentration. 

a. Tc-99 was the only radionuclide required for analysis in the deep samples (Table 3-7B in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 

HEIS = Hanford Environmental Information System 

Data qualifier 

U = analyzed for but not detected 
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Table 3-3. Nonradiological Contaminant Concentrations Collected from Boreholes C8711 and C9550 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

Sb 
(µg/kg) 

As 
(µg/kg) 

Ba 
(µg/kg) 

Cd 
(µg/kg) 

Cl- 
(µg/kg) 

Cr 
(µg/kg) 

Cu 
(µg/kg) 

CN- 
(µg/kg) 

F- 
(µg/kg) 

Pb 
(µg/kg) 

Mn 
(µg/kg) 

Hg 
(µg/kg) 

Ni 
(µg/kg) 

NO3- 
(µg/kg) 

NO2- 
(µg/kg) 

PO43- 
(µg/kg) 

Se 
(µg/kg) 

Ag 
(µg/kg) 

SO42- 
(µg/kg) 

Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

C8711 0 - 2 
B320V6                     1,170  

TU 
105  
U  

B320V7 ‒ ‒ ‒ ‒ ‒ 1,650  
BC ‒ ‒ ‒ 1,000  

B ‒ ‒ ‒ ‒ 13,600 1,130  
U 

3,340  
B ‒ ‒ 4,750  

C   ‒ 

C9550 8.2 - 10.7 
B320W0 6,580,000 

D 1,650 1,380 
D 

87,300 
D 

156  
BD ‒ 12,200 

D*N 
14,200  

D 
84.1  

U ‒ 2,640  
D* 

294,000 
D ‒ 6,990  

D* ‒ ‒ ‒ 345  
UD 

268  
B ‒ 1,120  

UR 
105  
U 

482  
D* 

B32195 ‒ ‒ ‒ ‒ ‒ 3,040 ‒ ‒ ‒ 1,760 ‒ ‒ ‒ ‒ 11,400 1,120  
U 

3,060  
B ‒ ‒ 17,900   ‒ 

C8711 10 - 13 

B320W3 7,110,000  
D 1,200 1,720  

D 
83,900 

D* 
177  
BD ‒ 8,300 

D*N 
15,600 
D*N 

87.6  
U ‒ 5,730 

D*N 
333,000 

D*M 3.95 U 9,550 
D*N ‒ ‒ ‒ 326  

UD 
88.8  

U ‒ 1,160  
TU 

105  
U 

636  
D 

B320W4 ‒ ‒ ‒ ‒ ‒ 1,420  
BC ‒ ‒ ‒ 1,420 ‒ ‒ ‒ ‒ 7,390 1,130  

U 
2,150  

U ‒ ‒ 4,450  
C   ‒ 

B320W8 6,390,000 
D 1,280 1,350 

D 
71,300 

D* 
115 
BD ‒ 5,850 

D*N 
13,300 
D*N 

76.5  
U ‒ 3,370 

D*N 
225,000 

D*M 4.08 U 6,150 
D*N ‒ ‒ ‒ 300  

UD 
103  
U ‒ 1,160  

TU 
104  
U 

580  
D 

B320W9      1,520  
BC    1,530     6,990 1,130  

U 
2,150  

U   6,170  
C    

C9550 

49.9 - 
51.9 B34T21a 9,040,000  

D 
580  
U 

2,900 
BD 51,500 D 85  

BD 2,400 16,400  
D 

14,900  
D 

110  
U 

200  
B 

5,600  
D 

381,000 
ND ‒ 16,500  

D 6,200 217  
B 

580  
U 

880  
BD 

120  
U 7,800   750  

D 

66.6 - 
67.6 B34T23a 9,530,000  

D 
280  
U 

2,900 
BD 

61,800 
DN 

120  
BD 2,900 12,700  

D 
11,600  

D 
110  
U 

310  
B 

3,700  
D 

287,000 
DN ‒ 11,800  

D 3,850 263  
B 

580  
U 

1,300  
BD 

250  
BD 8,200   880  

D 

100.8 - 
101.8 B34T25a 10,200,000 

D 
320  
U 

5,500  
D 

125,000 
DN 

92  
BD 

1,500  
B 

18,000  
D 

15,400  
D 

110  
U 

290  
B 

7,800  
D 

611,000 
DN ‒ 22,500  

D 4,870 184  
U 

580  
U 

1,500  
BD 

200  
BD 14,000   800  

D 

110.2 - 
111.2 B34T27a 10,300,000 

D 
320  
BD 

5,700  
D 

83,500 
DN 

81  
BD 4,200 19,600  

D 

17,500  
 

D 

110  
U 

360  
B 

4,600  
D 

422,000 
DN ‒ 23,400  

D 
323,000 

D 
292  
B 

580  
U 

1,500  
BD 

110  
U 160,000   640  

D 

129.5 - 
130.5 B34T29a 9,470,000  

D 
320  
BD 

4,500 
BD 

66,800 
DN 

80  
U 7,000 13,600  

D 16,300 D 110  
U 

240  
B 

3,900  
D 

348,000 
DN ‒ 16,600  

D 
620,000 

D 
394  
B 

580  
U 

1,600  
BD 

120  
U 130,000   980  

D 

154 - 155 B34T31a 11,400,000 
D 

290  
U 

3,700 
BD 

94,800 
DN 

79  
U 4,500 14,700  

D 
17,300  

D 
130  
B 

210  
B 

3,600  
D 

416,000 
DN ‒ 15,400  

D 
575,000 

D 
187  
U 

580  
U 

1,700  
BD 

120  
U 31,000   580  

D 

175.5 - 
176.5 B34T33a 8,080,000 

DA 
300  
UA 

5,600  
DA 

76,800 
DA 

170 
BDA 

1,900  
BA 

11,600 
DA 

10,600 
DA 

120  
UA 

160 B 
A 

4,200  
DA 

358,000 
DA ‒ 12,300 

DA 
7,970  

A 
187  

UNA 
590  
UA 

880  
BDA 

190  
BDA 

57,000  
A   500  

BDA 

194 - 196 B34T35a 10,300,000 
D 

310  
BD 

6,000  
D 

72,400  
D 

140  
BD 8,200 16,700  

D 
22,700  

D 
260  
B 

470  
B 

6,100  
D 

497,000 
D ‒ 19,500  

D 
620,000 

D 
302  
BN 

610  
U 

1,300  
BD 

170  
BD 

450,000 
D   680  

D 

Note: Blank cells indicate no data were obtained. 
a. Nitrate, cyanide, and uranium were the only nonradionuclides required for analysis in the deep samples (Table 3-7B in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 
HEIS = Hanford Environmental Information System 
Data qualifiers 

* = duplicate analysis not within control limits 
A = discrepancy in chain-of-custody paperwork 
B = analyte was detected at less than the quantitation limit but greater than the method detection limit 
C = analyte was detected in both the sample and the quality control blank 
D = analyte was reported at a secondary dilution factor 

M = Duplicate precision criteria not met 
N = Spike and/or spike duplicate recovery is outside control limits 
R = Do not use. Further review indicates the result is not valid 
T = Spike and/or spike duplicate recovery is outside control limits 
U = Analyzed for but not detected 
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Note: Appendix B contains the complete geophysical log report. 

Figure 3-2. Geophysical Log for Borehole C9550 Using HGLS and NMLS 
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Note: Appendix C contains the complete borehole core log report and photographs. 

Figure 3-3. Borehole Core Log for Borehole C9550  

Depth 
(ft bgs) 

C9550 

Core Litholo 

Becker Hammer Push 

Gravelly Sand 

Sand 

Silt 

Sand 

Silty Sand 

Sand 

Gravelly Sandy Silt 
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3.2 Borehole C9549 (C8707, C9548) Northeast of the BY Cribs 
Borehole C9549 is located northeast of the BY Cribs. The Becker Hammer rig pushed 8.625 in. diameter 
casing to 13.8 m (45.4 ft) bgs, and the sonic rig drove 6 in. diameter casing to 61.1 m (200.5 ft) bgs 
(Figure 3-4). Boreholes C8707 and C9548 were prior attempts by the GeoProbe; refusal occurred at 9.1 
and 27.2 m (29.7 and 89.1 ft) bgs, respectively. Depth-discrete sediment samples were collected from 
boreholes C9549, C8707, and C9548 (Tables 3-4 and 3-5). Borehole C9549 was logged for geophysics 
(Figure 3-5) and lithology (Figure 3-6). Twenty electrodes were installed in the borehole for ERT 
(Figure 3-4).  
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Figure 3-4. Borehole Design and Electrode Completion for Borehole C9549 

 

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 (FT BGS) 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 

Sample Interval

Electrode Depth 169 

179 

186.8 - 187.8

189 

199 197.9 - 199.2

Total Depth of Borehole - 200.5' bgs
Not to scale

Well Design: 200-DV-1 Instrumented Vadose Borehole

1-- ----4 ---- ---

-I 
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Table 3-4. Radiological Contaminant Concentrations in Samples Collected from Boreholes C8707, C9548, and C9549 

Borehole 
Sample Interval 

(ft bgs) 

Sample 
Number 
(HEIS #) 

Am-241 
(pCi/g) 

C-14 
(pCi/g) 

I-129 
(pCi/g) 

Np-237 
(pCi/g) 

Ni-63 
(pCi/g) 

Pu-238 
(pCi/g) 

Pu-239/240 
(pCi/g) 

Tc-99 
(pCi/g) 

H-3 
(pCi/g) 

U-233/234 
(pCi/g) 

U-235 
(pCi/g) 

U-238 
(pCi/g) 

C8707 
0 - 2.5 B320N6a 0.289  

U 
3.3  
U 

 0.65  
U 

17.8 
U 

0.253  
U 

0.404  
U 

 26.9  
U 1.4 0.875  

U 
0.708 

U 

5 - 6.5 B320P2a  0.458  
U 

2.87  
U 

 0.381  
U 

16.7  
U 

0.616  
U 

0.683  
U 

11.7  
U 

24.1  
U 1.1 0.705  

U 2.14 

C9549 7.2 - 9.7 B33122a  0.189  
U 

4.14  
U 

 0.211  
U 

12.4  
U 

0.568  
U 

0.747  
U 

9.53  
U 

26.5  
U 1.22 0.185  

U 1.03 

C9548 

47.5 - 49.5 B320P8a         13  
U 

 0.645  
U 

0.296  
U 1.18 

64.4 - 66.4 B320R1a         11.9  
U 

 1.93 0.466  
U 1.06 

84.4 - 86.4 B320R4a         40.6  1.45 0.707  
U 0.858 

C9549 

112.6 - 113.6 B352W7a         134  0.195 0.0469  
U 0.237 

123.4 - 124.7 B352W9a         441  0.141 0.0565 0.154 

127.2 - 128.3 B352X1a         85  0.218 0.0512 0.349 

156.6 - 157.6 B352X3a         119  0.251 0.0654  
U 0.191 

186.8 - 187.8 B352X5a         55.3  0.0873 0.0533  
U 0.317 

197.9 - 199.2 B352X7a         82.3  0.155 0.0478  
U 0.113 

Notes: Blank cells indicate no data were obtained.  
Undetected radionuclide value reported is the minimum detectable concentration. 
a. Tc-99 was the only radionuclide required for analysis in these samples (Table 3-7B in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 
HEIS = Hanford Environmental Information System 
Data qualifier 
U = analyzed for but not detected 
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Table 3-5. Nonradiological Contaminant Concentrations in Samples Collected from Boreholes C8707, C9548, and C9549 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

Sb 
(µg/kg) 

As 
(µg/kg) 

Ba 
(µg/kg) 

Cd 
(µg/kg) 

Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
F- 

(µg/kg) 
Pb 

(µg/kg) 
Mn 

(µg/kg) 
Hg 

(µg/kg) 
Ni 

(µg/kg) 
NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

C8707 

0 - 2.5 
B320N6a ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ 1,170  

TU 
105  
U 

596  
*D 

B320N7a ‒ ‒ ‒ ‒ ‒ 3,260 ‒ ‒ ‒ 754  
B ‒ ‒ ‒ ‒ 98,700 1,140  

U 
5,460  

B ‒ ‒ 15,000 ‒ ‒ ‒ 

5 - 6.5 
B320P2a 6,540,000  

D 2,970 3,750  
D 

139,000 
*D 

227  
D ‒ 9,270  

D 
25,000 
DMN 

62.6  
U ‒ 3,670  

D 
385,000 

D 
4.04  

U 
11,500  

D ‒ ‒ ‒ 339 
UDN 

212  
 

B 
‒ 1,150  

TU 
103  
U 

635  
*D 

B320P3a ‒ ‒ ‒ ‒ ‒ 5,330 ‒ ‒ ‒ 1,790 ‒ ‒ ‒ ‒ 11,100 1,120  
U 

2,410  
B ‒ ‒ 17,700 ‒ ‒ ‒ 

C9549 7.2 - 9.7 
B33122a ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ 126  

B 
 ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ 1,160  

U 
105  
U 

611  
D 

B33123a ‒ ‒ ‒ ‒ ‒ 5,280 ‒ ‒  1,510 ‒ ‒ ‒ ‒ 45,200 1,130  
U 

2,930  
B ‒ ‒ 27,400 ‒ ‒ ‒ 

C9548 

47.5 - 49.5 

B320P8a 7,230,000  
D 1,890 2,410  

D 
64,800  

D 
45  
BD ‒ 12,500 

DN 
13,400 

DM 
186  
B 

 3,100 
DN 

225,000 
D 46.2 9,140  

D ‒ ‒ ‒ 
931  

 
BD 

98.7 U ‒ ‒ ‒ 1,630  
D 

B320P9a ‒ ‒ ‒ ‒ ‒ 1,790 
BA ‒ ‒ ‒ 

502  
 

BA 
‒ ‒ ‒ ‒ 7,300  

A 
1,110 
UA 

49,400  
A ‒ ‒ 21,300  

A ‒ ‒ ‒ 

64.4 - 66.4 
B320R1a 6,480,000  

D 1,540 2,180 
DN 

62,800  
D 

39.3  
BD ‒ 9,050  

D 
10,600 

DM 
204  
B 

 2,650  
D 

273,000 
D 

105 
* 

9,110 
DN ‒ ‒ ‒ 781 BD 102  

U ‒ ‒ ‒ 1,680  
D* 

B320R2a ‒ ‒ ‒ ‒ ‒ 1,570 
BA ‒ ‒ ‒ 341 UA ‒ ‒ ‒ ‒ 8,150  

A 
1,120 
UA 

110,000 
DA ‒ ‒ 20,500  

A ‒ ‒ ‒ 

84.4 - 86.4 
B320R4a 7,440,000  

D 1,880 3,280 
DN 

56,400 
D 

46.6  
BD ‒ 14,800  

D 
12,000 

DM 1,060  2,980  
D 

292,000 
D 

68  
* 

13,000 
DN ‒ ‒ ‒ 515  

BD 
99.3  

U ‒ ‒ ‒ 464  
D* 

B320R5a ‒ ‒ ‒ ‒ ‒ 8,570  
A ‒ ‒ ‒ 334  

UA ‒ ‒ ‒ ‒ 1,550,000 
DA 

3,280 
BA 

2,300 
BA ‒ ‒ 519,000 

DA ‒ ‒ ‒ 

C9549 

112.6 - 
113.6 B352W8a 5,250,000 

DA 
330  
UA 

3,100 
BDA 

50,400 
DNA 

270  
DA 

23,000  
 

A 

10,200 
DA 

10,700 
DA 

1,400  
A 

150  
UA 

3,400 
DA 

265,000 
DNA ‒ 12,000 

DA 
2,610,000 

DAH 
1,450  

A 
580  
UA 

1,100 
BDA 

230 
BDA 

230,000 
DA ‒ ‒ 560  

DA 

123.4 - 
124.7 B352X0a 18,700,000 

DA 
490 

BDA 
15,400 

DA 
339,000 

DNA 
290  
DA 

89,000 
DA 

51,400 
DA 

64,100 
DA 

6,100  
A 

170  
UA 

9,100 
DA 

976,000 
DNA ‒ 52,200 

DA 
14,200,000 

DAH 
3,150  

A 
6,400  

A 
2,200 
BDA 

130  
UA 

2,000,000 
DA ‒ ‒ 1,100 

DA 

127.2 - 
128.3 B352X2a 8,330,000 

DA 
280  
UA 

5,000 
DA 

91,600 
DNA 

86  
BDA 

7,000  
A 

18,900 
DA 

18,200 
DA 

580  
A 

220  
BA 

4,100 
DA 

415,000 
DNA ‒ 25,500 

DA 
1,150,000 

DAH 
361  
BA 650 BA 1,100 

BDA 
190 

BDA 
380,000 

DA ‒ ‒ 500  
DA 

156.6 - 
157.6 B352X4a 8,140,000  

D 
310  
U 

3,700 
BD 

113,000 
DN 

77  
U 4,900 12,700  

D 
16,400  

D 
170  
B 

150  
U 

4,000  
D 

375,000 
DN ‒ 14,500  

D 
1,020,000 

D 723 580 U 1,400 
BD 

120  
U 

190,000 D 
 ‒ ‒ 790  

D 

186.8 - 
187.8 B352X6a 10,000,000 

D 
310  
U 

4,100 
BD 

81,500 
DN 

220  
BD 4,300 15,400  

D 
16,500  

D 
490  
B 

170  
B 

5,600  
D 

403,000 
DN ‒ 16,600  

D 
531,000  

D 
187  
U 

590  
 

U 

1,600 
BD 

120  
U 130,000 ‒ ‒ 620 

D 

197.9 - 
199.2 B352X8a 8,640,000 

D 
280  
U 

2,700 
BD 

127,000 
DN 

100  
BD 12,000 9,900  

D 
22,700  

D 740 350  
B 

4,900  
D 

393,000 
DN ‒ 13,800  

D 
1,020,000 

D 
187  
U 

580  
U 

2,100 
BD 100 U 620,000  

D ‒ ‒ 660  
D 

Note: Blank cells indicate no data were obtained. 
a. Nitrate, cyanide, and uranium were the only nonradionuclides required for analysis in these samples (Table 3-7B in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 
HEIS = Hanford Environmental Information System 
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Table 3-5. Nonradiological Contaminant Concentrations in Samples Collected from Boreholes C8707, C9548, and C9549 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

Sb 
(µg/kg) 

As 
(µg/kg) 

Ba 
(µg/kg) 

Cd 
(µg/kg) 

Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
F- 

(µg/kg) 
Pb 

(µg/kg) 
Mn 

(µg/kg) 
Hg 

(µg/kg) 
Ni 

(µg/kg) 
NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

Data qualifiers 

* = duplicate analysis not within control limits 
A = discrepancy in chain-of-custody paperwork 
B = analyte was detected at less than the quantitation limit but greater than the method detection limit 
D = analyte was reported at a secondary dilution factor 
H = laboratory holding time exceeded before the sample was analyzed 

M = duplicate precision criteria not met 
N = spike and/or spike duplicate recovery is outside control limits 
T = spike and/or spike duplicate recovery is outside control limits 
U = analyzed for but not detected 
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Note: Appendix B contains the complete geophysical log report. 

Figure 3-5. Geophysical Log for Borehole C9549 Using HGLS, HRLS, and NMLS 
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Note: Appendix C contains the complete borehole core log report and photographs. 

Figure 3-6. Borehole Core Log for Borehole C9549  
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3.3 Borehole C9552 (C8709, C9551) at the 216-B-45 and 216-B-46 Cribs 
Borehole C9552 is located in the center of the BY Cribs. The Becker Hammer rig pushed 8.625 in. 
diameter casing to 13.7 m (45 ft bgs), and the sonic rig drove 6 in. diameter casing to 61.6 m (202.2 ft) 
bgs (Figure 3-7). Borehole C8709 and C9551 were previous attempts by the Becker Hammer; refusal 
occurred at 5.0 and 3.9 m (16.3 and 12.9 ft) bgs, respectively. Depth-discrete sediment samples were 
collected from C9552 and C8709 (Tables 3-6 and 3-7). C9552 was logged for geophysics (Figure 3-8) 
and lithology (Figure 3-9). Twenty electrodes were installed in the borehole for ERT (Figure 3-7).  

 
Figure 3-7. Borehole Design and Electrode Completion for Borehole C9552  

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)
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Table 3-6. Radiological Contaminant Concentrations in Samples Collected from Boreholes C8709 and C9552 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Am-241 
(pCi/g) 

C-14 
(pCi/g) 

Cs-137 
(pCi/g) 

Co-60 
(pCi/g) 

Eu-152 
(pCi/g) 

Eu-154 
(pCi/g) 

Eu-155 
(pCi/g) 

I-129 
(pCi/g) 

Np-237 
(pCi/g) 

Ni-63 
(pCi/g) 

Pu-238 
(pCi/g) 

Pu-239/240 
(pCi/g) 

Sr-90 
(pCi/g) 

Tc-99 
(pCi/g) 

H-3 
(pCi/g) 

U-233/234 
(pCi/g) 

U-235 
(pCi/g) 

U-238 
(pCi/g) 

C8709 

2.2 - 4.7 B339Y4 0.348  
U 

2.97  
U 

      0.484  
U 

16.4  
U 

0.575  
U 

0.747  
U   16.9  

U 0.406 0.443  
U 0.437 

4.3 - 6.8 B339Y9 0.629  
U 

3.17  
U 1.24 0.0891  

U 
0.255  

U 
0.255  

U 
0.218  

U 
1.75  

U 
0.443  

U 
18.8  

U 
0.525  

U 
0.525  

U 
1.36  

U 
9.56  

U 
17.5  

U 0.637 0.351  
U 0.814 

6.2 - 8.7 B33B04 0.502  
U 

3.08  
U 0.513 0.0437  

U 
0.108  

U 
0.149  

U 
0.137  

U 
1.14  

U 
0.728  

U 
17.7  

U 
0.638  

U 
0.749  

U 
1.57  

U 
8.28  

U 
17.4  

U 0.573 0.382  
U 0.81 

C9552 

53.7 - 55.7 B354H6a 0.0594  
U 9.45 0.333 0.0272  

U 
0.0514  

U 
0.0994  

U 
0.0424  

U 
0.0699  

U 
0.0563  

U 6.22 0.0779  
U 

0.0627  
U 

0.129  
U 1.15 0.635  

U 0.397 0.0497  
U 0.421 

69.6 - 70.6 B35531a 0.0559 
U 1.61 0.794 0.0261  

U 
0.0505  

U 
0.0892  

U 
0.039  

U 
0.0708  

U 
0.0593  

U 7.77 0.0953 0.0804  
U 

0.144  
U 3.02 3.68 0.213 0.0404  

U 0.142 

83.7 - 86.2 B35597a 0.0652  
U 12.8 0.632 0.0376  

U 
0.0518  

U 
0.0736  

U 
0.047  

U 
0.0918  

U 
0.0595  

U 9.36 0.0756  
U 

0.0484  
U 

0.203  
U 87.3 12.3 0.251 0.086  

U 0.428 

113.2 - 116.2 B355V8a 0.0652  
U 1.98 0.0237  

U 0.0831 0.0553  
U 

0.0845  
U 

0.0666  
U 

0.0798  
U 

0.0695  
U 4.98 0.0633  

U 
0.0516  

U 
0.204  

U 128 7.93 0.317 0.057  
U 0.201 

117.5 - 121.6 B355W0a 0.0464 U 1.91 0.0225  
U 

0.0365  
U 

0.0459  
U 

0.0842  
U 

0.0419  
U 

0.0696  
U 

0.0591  
U 

5.14  
U 

0.0755  
U 

0.0548  
U 

0.214  
U 116 10.4 0.268 0..0483  

U 0.213 

153.7 - 155.7 B355W3a 0.0723  
U 0.512 0.0353  

U 
0.053  

U 
0.09  

U 
0.119  

U 
0.0827  

U 
0.087  

U 
0.0787  

U 
5.24  

U 
0.0721  

U 
0.056  

U 0.351 156 14 0.469 0.0553  
U 0.624 

173.3 - 176.3 B35JF0a 0.0579  
U 0.466 0.0202  

U 
0.041  

U 
0.0497  

U 
0.0906  

U 
0.0492  

U 
0.0662  

U 
0.0696  

U 
4.79  

U 
0.0778  

U 0.0658 0.213  
U 150 12.2 0.17 0.048  

U 0.312 

184.6 - 186.6 B35JF3a 0.0591  
U 0.4 0.0214  

U 
0.0381  

U 
0.0429  

U 
0.0778  

U 
0.042  

U 
0.0723  

U 
0.062  

U 
4.88  

U 
0.0632  

U 
0.0476  

U 
0.244  

U 177 10.5 0.166 0.0552  
U 0.222 

Notes: Blank cells indicate no data were obtained.  

Undetected radionuclide value reported is the minimum detectable concentration. 

a. Tc-99 was the only radionuclide required for analysis in the deep samples (Table 3-7A in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 

HEIS = Hanford Environmental Information System 

Data qualifier 

U = analyzed for but not detected 
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Table 3-7. Nonradiological Contaminant Concentrations in Samples Collected from Boreholes C8709 and C9552 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

NH3 
(µg/kg) 

Sb 
(µg/kg) 

As 
(µg/kg) 

Ba 
(µg/kg) 

Cd 
(µg/kg) 

Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
Fl- 

(µg/kg) 
Cr(VI) 
(µg/kg) 

Pb 
(µg/kg) 

Mn 
(µg/kg) 

Hg 
(µg/kg) 

Ni 
(µg/kg) 

NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

C8709 

2.2 - 4.7 
B339Y4                       1,150  

TU 
104  
U  

B339Y5       4,340    474  
B 

     180,000 1,120  
U 2,470 B   24,600    

4.3 - 6.8 
B339Y9 8,100,000 

D 27,500 1,560 3,120 
CD 

89,100 
D 

467  
D 

 8,830  
D 

12,800 
CDN 

66.3  
U 

 471 6,610  
D 

333,000 
D 

4.46  
B 9,450 D    769 

BDN 485 B  1,150  
TU 

103  
U 

490  
D* 

B33B00       6,540    587  
B 

     276,000 
D 

1,120  
U 

2,710  
B 

  41,900    

6.2 - 8.7 
B33B04 8,430,000 

D 25,000 1,220 2,410 
CD 

84,300 
D 

472  
D 

 9,000  
D 

11,800 
CDN 

79.7  
U 

 154  
B 

5,450  
D 

325,000 
D 

5.92  
B 9,410 D    333 

UDN 
449  
B 

 1,170  
TU 

105  
U 

412 
 D* 

B33B05       9,140    712  
B 

     344,000 
D 

1,120  
U 

2,610  
B 

  58,100    

C9552 

53.7 - 
55.7 

B35530a 7,200,000 
D 

 690  
BD 

4,200 
BD 

83,400 
DN 

77  
U 

3,300  
H 

10,200 
D 

12,000 
D 

 150  
UH 

 3,900  
D 

326,000 
DN 41 13,400 

D 12,400 H 184 
UNH 

4,900 
BH 

1,200 
BD 

110  
U 

18,000 
H 

  970  
D 

B354H6a            150  
U 

             

B354H7a 7,160,000 
D 

499 
BCNJ 

720  
BD 

4,900 
BD 

93,500 
DN 

85  
BD  10,000 

D 
15,300 

D 
110  
U   3,800  

D 
412,000 

DN 
28  
B 

14,100 
D    1,300 

BD 120 U  340  
UH 

47  
U 

820  
D 

69.6 - 
70.6 

B35531a            150  
U 

             

B35532a 8,440,000 
D 

1,460 
CNJ 

740  
BD 

4,200 
BD 

237,000 
DN 

87  
BD 4,400 13,100 

D 
15,000 

D 
110  
B 

150  
U 

 4,900  
D 

439,000 
DN 32 15,500 

D 33,200 184  
UN 

4,600  
B 

940  
BD 200 BD 160,000 340  

UH 
47  
U 

1,200  
D 

83.7 - 
86.2 

B35597a            150  
U 

             

B35598a 5,520,000 
D 

2,190 
CN 

740  
BD 

3,900 
BD 

45,700 
DN 

80  
U 

 11,800 
D 

16,500 
D 610   3,600  

D 
261,000 

DN 110 14,200 
D 

   860  
BD 

240  
BD 

 340  
UH 430 530  

D 

B35599a 8,030,000 
D 

 840  
BD 5,300 D 77,300 

DN 
88  
BD 33,000 14,000 

D 
15,800 

D 
 150  

U 
 5,200  

D 
401,000 

DN 110 18,900 
D 

3,500,000 
D 

493  
BN 

2,700  
B 

1,100 
BD 

110  
U 

840,000 
D 

  730  
D 

113.2 - 
116.2 

B355V8a           150  
U 

150  
U 

             

B355V9a 7,820,000 
D 

1,950 
CN 

750  
BD 

4,500 
BD 

80,900 
DN 

80  
BD 11,000 10,300 

D 
14,500 

D 
190  
B 

150  
UN 

 3,400  
D 

375,000 
DN 92 12,800 

D 
1,770,000 

DH 
184 

UNH 
570  
U 

950  
BD 

110  
U 

230,000 
DNH 

340  
UH 

89  
J 

590  
D 

117.5 - 
121.6 

B355W0a            150  
U 

             

B355W1a 8,450,000 
D 

1,700 
CN 

730  
BD 

4,500 
BD 

85,300 
DN 

78  
U 

 14,200 
D 

16,100 
D 

300  
B 

  4,800  
D 

402,000 
DN 41 15,100 

D 
   920  

BD 
120  
U 

 340  
UH 

49  
J 

620  
D 

B355W2a 7,770,000 
D 

 720  
BD 

3,600 
BD 

76,300 
DN 

89  
BD 7,900 14,900 

D 
16,500 

D 
 150  

UN 
 3,700  

D 
397,000 

DN 47 17,100 
D 

1,510,000 
DH 

184 
UNH 

580  
U 

1,000 
BD 

110  
U 

280,000 
DNH 

  630  
D 

153.7 - 
155.7 

B355W3a            150  
U 

             

B355W4a 7,780,000 
D 

961  
CN 

880  
BD 

5,300  
D 

86,100 
DN 

94  
BD 2,800 15,200 

D 
20,300 

D 
320  
B 

150  
UN 

 5,500  
D 

500,000 
DN 41 18,500 

D 11,500 184 
UNH 5,500 950  

BD 
110 

BDC 
17,000 

N 
340  
UH 

47  
U 

720  
D 



SGW-60265, REV. 1 

3-19 

Table 3-7. Nonradiological Contaminant Concentrations in Samples Collected from Boreholes C8709 and C9552 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

NH3 
(µg/kg) 

Sb 
(µg/kg) 

As 
(µg/kg) 

Ba 
(µg/kg) 

Cd 
(µg/kg) 

Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
Fl- 

(µg/kg) 
Cr(VI) 
(µg/kg) 

Pb 
(µg/kg) 

Mn 
(µg/kg) 

Hg 
(µg/kg) 

Ni 
(µg/kg) 

NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

173.3 - 
176.3 

B35JF0a            150  
U 

             

B35JF1a 8,030,000 
D 

1,050 
CN 

790  
BD 

3,000 
BD 

75,900 
DN 

80  
BD 

 13,600 
D 

15,000 
D 

210  
B 

  3,800  
D 

354,000 
DN 

30  
B 

12,400 
D 

   900  
BD 

110  
U 

 340  
UH 

47  
U 

770  
D 

B35JF2a 8,560,000 
D 

 660 
BDC 

3,400 
BD 

102,000 
DN 

76 
 BD 9,900 11,800 

D 
17,900 

D 
 150  

UN 
 3,900  

D 
354,000 

DN 33 15,000 
D 

2,040,000 
D 

184 
UNH 

580  
U 

730  
U 

110  
U 

200,000 
N 

  730  
D 

C9552 
(cont.) 

184.6 - 
186.6 

B35JF3a            150  
U 

             

B35JF4a 9,890,000 
D 

693  
CN 

790  
BD 

3,800 
BD 

90,600 
DN 

130  
BD 

58,000 
D 

11,200 
D 

17,000 
D 

300  
B 

150  
B 

 5,200  
D 

615,000 
DN 60 12,900 

D 
3,140,000 

D 
187 

UNH 
590  
U 

1,300 
BD 

110  
U 

77,000 
N 

350  
UH 55 J 520  

D 

Note: Blank cells indicate no data were obtained. 

a. Nitrate, cyanide, and uranium were the only nonradionuclide required for analysis in the deep samples (Table 3-7A in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 

HEIS = Hanford Environmental Information System 

Data qualifiers 

* = duplicate analysis not within control limits 

A = discrepancy in chain-of-custody paperwork 

B = analyte was detected at less than the quantitation limit but greater than the method detection limit 

C = analyte was detected in both the sample and the quality control blank 

D = analyte was reported at a secondary dilution factor 

H = laboratory holding time exceeded before the sample was analyzed 

J = analyte was detected at less than quantitation limit but greater than method detection limit 

N = spike and/or spike duplicate recovery is outside control limits 

T = spike and/or spike duplicate recovery is outside control limits  

U = analyzed for but not detected 

 



SGW-60265, REV. 1 

3-20 

 

This page intentionally left blank.



 

 

3
-2

1
 

 

S
G

W
-6

0
2
6

5
, R

E
V

. 1
 

 
Note: Appendix B contains the complete geophysical log report. 

Figure 3-8. Geophysical Log for Borehole C9552 Using SGLS and NMLS 
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Notes: Cores from depth intervals 29.6 to 34.1 m (97 to 112 ft), 38.7 to 43.3 m (127 to 142 ft), and 57.0 to 
61.6 m (187 to 202 ft) bgs were sent to Pacific Northwest National Laboratory; lithology will be 
documented by the laboratory.  
Appendix C contains the complete borehole core log report and photographs. 

Figure 3-9. Borehole Core Log for Borehole C9552  

Depth 
(ft bgs) 

(9552 
Core Litholo 

Becker Hammer Push 
10 

JO 
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Silty Sand 
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3.4 Borehole C8706 at the 216-B-46 Crib 
Borehole C8706 is located in the northeastern corner of the BY Cribs. The Becker Hammer rig pushed 
8.625 in. diameter casing to 13.8 m (45.3 ft) bgs, and the sonic rig drove 6 in. diameter casing to 61.7 m 
(202.3 ft) bgs (Figure 3-10). Depth-discrete sediment samples were collected from borehole C8706 
(Tables 3-8 and 3-9). Borehole C8706 was logged for geophysics (Figure 3-11) and lithology (Figure 3-
12). Twenty electrodes were installed in the borehole for ERT (Figure 3-10). 

 
Figure 3-10. Borehole Design and Electrode Completion for Borehole C8706  

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 (FT BGS) SAMPLE INTERVAL (FT BGS)
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Surface Completion    5 3.9 - 6.4

5.9 - 8.4

Cement Grout Seal 0-202.3' bgs  15 

 25 
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 35 
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 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

Electrode 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

Well Design: 200-DV-1 Instrumented Vadose Borehole
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Table 3-8. Radiological Contaminant Concentrations in Samples Collected from Borehole C8706 

Borehole 
Sample Interval 

(ft bgs) 

Sample 
Number 
(HEIS #) 

Am-241 
(pCi/g) 

C-14 
(pCi/g) 

Cs-137 
(pCi/g) 

Co-60 
(pCi/g) 

Eu-152 
(pCi/g) 

Eu-154 
(pCi/g) 

Eu-155 
(pCi/g) 

I-129 
(pCi/g) 

Np-237 
(pCi/g) 

Ni-63 
(pCi/g) 

Pu-238 
(pCi/g) 

Pu-239/240 
(pCi/g) 

Sr-90 
(pCi/g) 

Tc-99 
(pCi/g) 

H-3 
(pCi/g) 

U-233/234 
(pCi/g) 

U-235 
(pCi/g) 

U-238 
(pCi/g) 

C8706 

2 - 4.5 B33B16 0.436  
U 

       0.655  
U 

12.9 
U 

0.353  
U 

0.42  
U   21.7  

U 
0.445  

U 
0.376  

U 0.604 

3.9 - 6.4 
B33B20 0.418  

U 
3.5  
U 0.171 0.0432 

U 
0.116  

U 
0.147  

U 
0.101  

U 
1.8  
U 

0.494  
U 

17.5  
U 

0.28 
U 

0.409  
U 1.89 11.2  

U 
21.4  

U 0.646 0.574  
U 

0.436  
U 

B33B24 0.385  
U 

3.5  
U 0.163 0.0532 

U 
0.111  

U 
0.113  

U 
0.112  

U 
1.75  

U 
0.473  

U 
12.1  

U 
0.427  

U 
0.396  

U 
1.32  

U 
10.4  

U 
21.5  

U 0.783 0.371  
U 0.518 

5.9 - 8.4 B33B29 0.461  
U 

3.49  
U 0.115 0.0418 

U 
0.108  

U 
0.128  

U 
0.121  

U 
1.2  
U 

0.429  
U 

16.2  
U 

0.519  
U 

0.544  
U 

1.79  
U 

10.5  
U 

20.8  
U 0.598 0.408  

U 0.91 

45.5 - 47.0 B35N87a 0.13  
A 

32.9  
A 

545  
A 

0.0448 
UA 

0.566 
UA 

0.14  
UA 

0.386 
UA 

0.505 
UA 

0.0847 
UA 

6.84  
UA 

0.0888 
UA 

1.08  
A 

1,060  
A 

4.31  
A 5.8 A 1.42  

A 
0.0608 

UA 
1.01  

A 

78 - 80.4 B35N91a 0.0856  
U 36.6 0.222 0.151 0.0581 

U 
0.0907 

U 
0.0593 

U 
0.108  

U 
0.0658 

U 16.2 0.0589 
U 

0.048  
U 0.55 289 76.3 4.71 0.222 5.15 

108.2 - 110.2 B35N93a 0.0808  
U 2.61 0.0302 

U 
0.0392 

U 
0.0776 

U 
0.0868 

U 
0.0974 

U 
0.0914 

U 
0.0476 

U 
6.21  

U 
0.0552 

U 0.285 0.27  
U 83.3 24.1 0.366 0.0878 

U 0.303 

132.4 - 137.4 B35N95a 0.0628 
U 3.53 0.0227 

U 
0.0249 

U 
0.049  

U 
0.0997 

U 
0.0446 

U 
0.068  

U 
0.0598 

U 
6.74  

U 
0.0773 

U 
0.0524  

U 
0.233  

U 2.29 22.2 0.172 0.0544 
U 0.318 

158.5 - 160.5 B35N97a 0.0634  
U 0.317 0.0717 

U 
0.0734 

U 
0.179  

U 
0.241  

U 0.163 U 0.0659 
U 

0.0878 
U 

6.95  
U 

0.0966 
U 

0.0571  
U 

0.269  
U 1.61 35.7 0.178 0.1  

U 0.235 

162.9 - 164.9 B35N89a 0.0679  
U 14.7 0.0396 

U 
0.0325 

U 
0.0526 

U 
0.0928 

U 
0.0471 

U 
0.0881 

U 
0.0663 

U 9.17 0.0735 
U 

0.0639  
U 0.987 251 23.5 0.68 0.0688 

U 0.679 

183.3 - 185.3 B35N99a 0.0576  
U 0.389 0.0502 

U 
0.0546 

U 
0.0801 

U 
0.166  

U 
0.0604 

U 
0.0748 

U 
0.112  

U 
6.71 

U 
0.0748 

U 
0.0523  

U 
0.272  

U 4.1 29.9 0.12 0.0675 
U 0.219 

198.3 - 201.3 B35NB1a 0.0673  
U 0.656 0.0863 

U 
0.0944 

U 
0.184  

U 
0.271  

U 
0.153  

U 
0.0667 

U 
0.127  

U 
6.75  

U 
0.0602 

U 
0.0584  

U 
0.267  

U 17.3 18.9 0.211 0.0597 
U 0.194 

Notes: Blank cells indicate no data were obtained.  

Undetected radionuclide value reported is the minimum detectable concentration. 

a. Tc-99 was the only radionuclide required for analysis in the deep samples (Table 3-7A in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 

HEIS = Hanford Environmental Information System 

Data qualifiers 

A = discrepancy in chain-of-custody paperwork 

U = analyzed for but not detected 
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Table 3-9. Nonradiological Contaminant Concentrations in Samples Collected from Borehole C8706 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

NH3 

(µg/kg) 
Sb 

(µg/kg) 
As 

(µg/kg) 
Ba 

(µg/kg) 
Cd 

(µg/kg) 
Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
F- 

(µg/kg) 
Cr(VI) 
(µg/kg) 

Pb 
(µg/kg) 

Mn 
(µg/kg) 

Hg 
(µg/kg) 

Ni 
(µg/kg) 

NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

C8706 

2 - 4.5 
B33B16                       1,160  

U 
104  
U  

B33B17       2,060    1,250      29,400 1,110  
U 

2,110  
U 

  8,150    

3.9 - 6.4 

B33B20 8,350,000  
D 

9,070  
N 1,160 2,690 

 D 
78,600 

D 
68.1  
BD 

 9,470  
D 

13,100 
DN 

83.8  
U 

 205  
B 

4,430  
D 

292,000 
D 

4.06  
U 

7,930  
D 

   793  
BD 

103  
U  1,160  

U 
104  
U 

533  
D 

B33B22       2,670    1,400      37,700 1,110  
U 

2,100  
U 

  11,500    

B33B24 6,370,000  
D 

7,720  
N 1,350 2,390  

D 
59,900 

D 
55.9  
BD 

 6,870  
D 

10,300 
DN 455  124  

U 
3,660  

D 
252,000 

D 
3.86  

U 
7,270  

D 
   629  

BD 
101  
U  1,150  

U 
104  
U 

647  
D 

B33B26       2,410    1,220      19,800 1,110  
U 

2,110  
U 

  9,470    

5.9 - 8.4 
B33B29 8,420,000  

D 
3,940  

N 1,140 2,390  
D 

83,900 
D 

60.6  
BD 

 12,800 
D 

14,100 
DN 

78.4  
U 

 124  
U 

3,510  
D 

302,000 
D 

3.82  
U 

8,490  
D 

   726  
BD 

96.8  
U  1,150  

U 
103  
U 

572  
D 

B33B31       2,570    1,760      24,300 1,110  
U 

2,090  
U 

  14,900    

45.5 - 
47.0 

B35N87a            220  
BA 

             

B35N88a 6,320,000  
D 

3,650  
N 

320  
U 

2,100 
BD 

103,000 
D 

94  
BD 19,000 16,900 

D 
11,500 

D 
440  
B 

310  
B 

 3,200  
D 

308,000 
DN 110 11,400 

D 
75,300  

D 
493  
BN 91,000 2,200 

BD 
120  
U 120,000 350  

UH 
48  
U 

2,300  
D 

78 - 80.4 
B35N91a            310  

B 
             

B35N92a 12,400,000 
D 

4,860  
N 

480  
BD 

9,800  
D 

110,000 
DN 

120  
BD 

110,000 
D 

22,000 
D 

27,100 
D 5,300 160  

U 
 8,600  

D 
527,000 

DN 210 25,100 
D 

9,740,000 
D 

46,000 
DN 21,000 1,500 

BD 
120  
U 

670,000 
D 

370  
UH 

52  
U 

17,500 
D 

108.2 - 
110.2 

B35N93a            150  
U 

             

B35N94a 10,300,000 
D 

657  
N 

350  
BD 

6,400  
D 

79,000 
DN 

93  
BD 14,000 21,700 

D 
22,800 

D 
160  
B 

150  
U 

 5,900  
D 

459,000 
DN 44 24,500 

D 
2,040,000 

D 
19,700 

DN 
580  
U 

960  
BD 

120  
U 110,000 340  

UH 
47  
U 

720  
D 

132.4 - 
137.4 

B35N95a            150  
U 

             

B35N96a 6,090,000  
D 

608  
BN 

280  
U 

2,500 
BD 

57,300 
DN 

73  
U 3,800 8,600  

D 
11,100 

D 
110  
U 

210  
B 

 3,300  
D 

266,000 
DN 

25  
B 

10,300 
D 18,600 184  

UN 
580  
U 

910  
BD 

110  
U 5,500 340  

UH 
47  
U 

400  
BD 

158.5 - 
160.5 

B35N97a            150  
U 

             

B35N98a 6,250,000  
D 

462  
BN 

300  
U 

2,300 
BD 

61,400 
D 

79  
U 22,000 9,300  

D 
10,700 

D 
110  
U 

150  
B 

 2,900  
D 

245,000 
DN 

17  
B 

10,600 
D 10,600 187 U 

N 580 U 1,400 
BD 

140  
BD 5,300 340  

UH 
47  
U 

460  
BD 
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Table 3-9. Nonradiological Contaminant Concentrations in Samples Collected from Borehole C8706 

Borehole 

Sample 
Interval 
(ft bgs) 

Sample 
Number 
(HEIS #) 

Al 
(µg/kg) 

NH3 

(µg/kg) 
Sb 

(µg/kg) 
As 

(µg/kg) 
Ba 

(µg/kg) 
Cd 

(µg/kg) 
Cl- 

(µg/kg) 
Cr 

(µg/kg) 
Cu 

(µg/kg) 
CN- 

(µg/kg) 
F- 

(µg/kg) 
Cr(VI) 
(µg/kg) 

Pb 
(µg/kg) 

Mn 
(µg/kg) 

Hg 
(µg/kg) 

Ni 
(µg/kg) 

NO3- 

(µg/kg) 
NO2- 

(µg/kg) 
PO43- 

(µg/kg) 
Se 

(µg/kg) 
Ag 

(µg/kg) 
SO42- 

(µg/kg) 
Kerosene 
(µg/kg) 

TBP 
(µg/kg) 

U 
(µg/kg) 

C8706 
(cont.) 

162.9 - 
164.9 

B35N89a            150  
U 

             

B35N90a 9,860,000  
D 

717  
N 

300  
U 

3,800 
BD 

71,000 
DN 

78  
BD 15,000 19,100 

D 
18,200 

D 2,700 150  
U 

 4,800  
D 

415,000 
DN 98 29,800 

D 
3,140,000 

D 
591  
BN 9,500 720 BD 110  

BD 
250,000 

D 
340  
UH 

47  
U 

930  
D 

183.3 - 
185.3 

B35N99a            150  
U 

             

B35NB0a 7,000,000  
D 

438  
BN 

320  
U 

3,200 
BD 

83,600 
D 

80  
BD 

800  
B 

16,200 
D 

12,900 
D 

110  
U 

190  
B 

 3,700  
D 

488,000 
DN 

11  
U 

16,500 
D 

53,100  
D 

184 U 
N 

580  
U 

1,500 
BD 

120  
U 27,000 340  

UH 
47  
U 

470  
BD 

198.3 - 
201.3 

B35NB1a            150 U              

B35NB2a 8,850,000  
D 

1,580  
N 

300  
U 

3,400 
BD 

127,000 
D 

85  
BD 3,800 12,700 

D 
18,500 

D 
180  
B 

330  
B 

 4,600  
D 

440,000 
DN 

11  
B 

13,900 
D 

372,000 
D 

187  
UN 

580  
U 

1,900 
BD 

150  
BD 44,000 340  

UH 
47  
U 

650  
D 

Note: Blank cells indicate no data were obtained. 

a. Nitrate, cyanide, and uranium were the only nonradionuclides required for analysis in the deep samples (Table 3-7A in DOE/RL-2011-104, Characterization Sampling and Analysis Plan for the 200-DV-1 Operable Unit). 
bgs = below ground surface 

HEIS = Hanford Environmental Information System 

Data qualifiers 

A = discrepancy in chain-of-custody paperwork 

B = analyte was detected at less than the quantitation limit but greater than the method detection limit 

D = analyte was reported at a secondary dilution factor 

H = laboratory holding time exceeded before the sample was analyzed 

N = spike and/or spike duplicate recovery is outside control limits 

U = analyzed for but not detected 
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Note: Appendix B contains the complete geophysical log report. 

Figure 3-11. Geophysical Log for Borehole C8706 Using SGLS, HRLS, and NMLS 
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Note: Appendix C contains the complete borehole core log report and photographs.  

Figure 3-12. Borehole Core Log for Borehole C8706

Depth 
(ft bgs) 

C8706 
Core Litholo 

Becker Hammer Push 

Silt 

··· · · ·•· · ·· ·· ·•••,· •· 
: Gravelly Sand t : . .-;-:_-.~-.:.~::.: :·::./t:.: :· 
_: =:.!-:::~:··!'.: =:.!-:::~:-~.= =l :·;::-:•1: ·=}.:";::/~.: ·:i .:·;::·t 

r-l-ll--- Sand 
-....,-,.,......,.,,.,..,~--,....--...., Grave II y Sand 

Sandy Gravel 



SGW-60265, REV. 1 

4-1 

4 Discussion 
Four characterization boreholes (C9550, C9549, C9552, and C8706) were drilled at the BY Cribs in the 
B Complex Area during FY 2016 as part of the 200-DV-1 OU remedial investigation. The purpose of this 
characterization was to identify the nature and extent of the contamination in the vadose zone at or near 
BY Cribs waste sites. A phased approach was used to drill these boreholes to prevent worker exposure to 
contaminated soil cuttings from a zone of high radiological contamination that exists beneath most of the 
waste sites (approximately 4.6 to 15 m [15 to 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. Sediment samples were collected in the shallow vadose zone above 
4.6 m (15 ft) bgs using split-spoon samplers and from the vadose zone below 15 m (50 ft) bgs using 
continuous core. The sediment samples were analyzed for contaminants of potential concern in 
accordance with DOE/RL-2011-104. Additionally, the boreholes were logged for geophysics and 
lithology. These data will be integrated with other supporting information as part of the evaluation and 
update of the conceptual site models supporting DOE/RL-2011-102, Remedial Investigation/Feasibility 
Study and RCRA Facility Investigation/Corrective Measures Study Work Plan for the 200-DV-1 Operable 
Unit. 

The 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. Borehole 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 man-made gamma-emitting radiological contamination in this borehole. 

− Geology/stratigraphy: The Hanford formation unit 2 (Hf2) extends from approximately 14 to 
60 m (45 to 197 ft) bgs. The Hf2 is sand dominated from 14 to 34 m (45 to 113 ft) bgs and 
coarsens from 34 to 60 m (113 to 197 ft) bgs, with the gravel increasing to 30%. There is a 60 cm 
(2 ft) thick silt layer at 38 to 39 m (125 to 127 ft) bgs and a 30 cm (1 ft) thick silty sand layer at 
54 m (178 ft) bgs within the larger Hf2. The CCU was encountered from 58.9 m (193.2 ft) bgs to 
total depth (TD) of the borehole at 61.1 m (200.5 ft) bgs. The CCU 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 60 m (196 ft) bgs. 

2. Borehole 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 µg/kg), cyanide (6,100 µg/kg), and chromium (51,400 µg/kg) are 
present in a high moisture silt layer at approximately 38 m (124 ft) bgs. Uranium was not detected 
above background concentrations. Borehole geophysical logs indicate cesium-137 contamination 
from ground surface to 38 m (125 ft) bgs. 
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− Geology/Stratigraphy: The gravel-dominated Hanford formation unit 1 (Hf1) extends from the 
base of fill (about 4.6 m [15 ft] bgs) to the Hf1/Hf2 contact at 20 m (65 ft) bgs. The Hf2 from 
20 to 37 m (65 to 123 ft) bgs is a sandy facies dominated by massive, unstructured sands. A fine-
grained unit at 37.6 m (123.4 ft) bgs is composed of a 0.18 m (0.6 ft) thick silt lens overlying a 
0.5 m (1.7 ft) thick sandy silt layer. Below the silt layer the gravel component of the Hf2 
increases with more graded bedding in the sands. The Hf2/Cold Creek unit gravel (CCUg) 
contact is at 57 m (187 ft) bgs with the CCU silt not 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 borehole at 61 m (201 ft) bgs.  

3. Borehole C9552 is located in the middle of the BY Cribs near the 216-B-46 and 216-B-49 Cribs. 
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 logs indicate mobile cobalt-60 contamination through most of the borehole, 
and less mobile cesium-137 contamination extending from 6 to 35 m (20 to 115 ft) bgs.  

− Geology/stratigraphy: The gravel-dominated Hf1 extends from the base of fill (about 4.6 m 
[15 ft] bgs) to the Hf1/Hf2 contact at 17 m (57 ft) bgs. The Hf2 is sand dominated to 49 m 
(162 ft) bgs, the sands are largely massive with occasional sandy-silty rhythmites. At 49 m 
(162 ft) bgs the gravel fraction increases, with gravelly sands prevailing down to 57 m 
(187 ft) bgs. Samples from three sample intervals were sent to Pacific Northwest National 
Laboratory (PNNL) for analysis; lithologic descriptions of those intervals will be completed by 
PNNL. The Hf2/CCU contact likely falls in the deepest interval from 57 to 62 m (187 to 
202 ft) bgs. 

4. Borehole 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 µg/kg), nitrate 
(9,700,000 µg/kg), and cyanide (5,300 µg/kg) were elevated in a high moisture silt layer at 
approximately 24 m (80 ft) bgs. Another spike of technetium-99 (251 pCi/g), and smaller spikes 
of nitrate (3,000,000 µg/kg) and cyanide (2,700 µg/kg) were detected at approximately 50 m 
(163 ft) bgs in a gravelly sand. Chromium concentrations were slightly above background at three 
sample depths, 24, 33, and 50 m (80, 109, and 163 ft) bgs. Borehole geophysical logs indicate the 
presence of mobile cobalt-60 contamination from 17 to 34 m (55 to 112 ft) bgs, and less mobile 
cesium-137 contamination from 3 to 21 m (10 to 70 ft) bgs. Man-made uranium-235 and 
uranium-238 were detected in the silt zone at 24 m (80 ft) bgs.  

− Geology/stratigraphy: The gravel-dominated Hf1 extends from the base of fill (about 4.6 m 
[15 ft] bgs) to the Hf1/Hf2 contact at 19 m (61 ft) bgs. The Hf2 is dominated by a massive, 
unstructured sand down to 41 m (135 ft) bgs, where the gravel fraction increases. From 41 to 
60 m (135 to 197 ft) bgs the Hf2 is coarse, gravelly sands and interbedded rhythmites. The 
Hf2/CCUg contact is at 59.3 m (194.5 ft) bgs, and the CCUg persists until TD of the borehole at 
62 m (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 
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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 15 to 30 cm (6 to 12 in.) thick. 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 30 cm (1 ft) thick silt layer observed in well C9549 (Figure 4-2). 
Subsampling just above and below this silt layer shows high concentrations of the contaminants 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 the 200-DV-1 OU has revealed how important some of 
the small-scale structures are to the migration of mobile contaminants. 

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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Figure 4-1. BY Cribs Cross Section 

 

 

  

CS550 C9552 C8706 C9549 
-------------76----------------i~ •-----------------'30----------------,1 .. •--------------25----------------i~ 

µg/kg 

pCi/g 

S?GAIAl<a:U 

0.00 1.50 

S.PGAI.I ~Tl'I 

cps o.oo 1.50 

[3· 
B CJ~ 
B ' 13· 

cps 

Bed<er Hammer Pu .. 

• . , .... _. : : •,•! , •>. =:·-: •. ;, ···>: .=:·\-.. ~ . .. .. 
..... --· ....... -· ........ -· ..... .. 

t-:£::-i::-t------f.~t~j::t1{/~:tiitl~ --

PNNL 

cps 

---ffP.l 

pCi/g 

sro>JA~ 

0.00 1.50 

0.00 1.50 

ill 

cps 

µg/kg 

.: *.:/:/-?•!! ~:!/{:;•:-~: :=:!,:i::·-: ;•:-~: :::. 

:~~ 1i:#.~I'f.'F} 
.~Hit I(/\)/ ;/\:;: 

•A•.•.• •r. ••ii• .•. 

pCi/g 

=uNoCV 
0.00 1.50 

S!'CW ~ 

cps o.oo 1.50 

µg/kg 

cps 

Becker Hammer Pu ... 

• .:, .. • . ' r, - . .:, . . · 

-~ <!Y~".":r•!·:.:.: ~·: 



SGW-60265, REV. 1 
 

4-6 

 

This page intentionally left blank.  



SGW-60265, REV. 1 
 

4-7 

  
Figure 4-2. Borehole Profile of Borehole C9549 with Core Photo from 36.8 to 38.3 m (120.7 to 125.7 ft) bgs in 
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Appendix A 

Borehole Drilling Summaries 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), 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 

- 

- msG (C8711 borehole log) 10 

Phase I Becker 

Hammer 

1215 8.2 - 10.7 Split Spoon 100 msG 2 

- 

10.7 - 20.7 

Push - - 

20 

20.7 - 23.7 17 

10/2/2015 - 

23.7 - 30.0 

Push - - - 

50 

30.0 - 40.0 58 

40.0 - 43.8 10 

12/17/2015 

900 43.7 - 48.7 

Core 

- 100 S 2 

Phase II Sonic 

- 47.9 -52.9 - - 
The core was not recovered (collected) on 12/17/2015 due to 

radiological contamination 

1/11/2016 

1235 47.9-52.9 Core 0 100 S 1 
The core was collected and radiological contamination was 

not detected 

1335 53.0-58.0 Core 0 100 S 2 
The temperature of the split core barrel was measured as~ 

59° F using an IR gun. The temperature tape was unreadable 

1432 58.0-63.0 Core 0 100 S 1 

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 

1/12/2016 

830 63.2 - 68.2 Core 0 100 S 3 

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 

910 68.0 - 73.0 Core 
1,000 dpm beta/gamma 

on liner 
100 S 2 

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 

1025 73.1 - 78.1 Core 0 100 S 3 
Temperature of Lexan liner (using IR thermometer) 

73.1 ft bgs = ~83.8° F 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

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 

1215 78.1 - 83.1 Core 0 100 S 4 

Temperature of Lexan liner (using IR thermometer) 

78.1 ft 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 

1/13/2016 

835 83.2 - 88.2 Core 0 100 S 2 

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 

935 88.0 - 93.0 Core 0 100 S 2 

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 

1010 93.3 - 98.3 Core 0 100 S 2 

Temperature of Lexan liner (using IR thermometer) 

93.3 ft bgs =  ~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 

1050 98.1 - 103.1 Core 0 100 S 1 

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 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

Not hot enough to register 

1225 103.2 - 108.2 Core 0 100 S 2 

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 

1320 108.2 - 113.2 Core 0 100 S 2 

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 

1400 113.0 - 118.0 Core 0 100 S 2 

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 

1445 118.0 - 123.0 Core 0 100 S 1 

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 

1/14/2016 835 123.1 - 128.1 Core 0 100 sG 2 

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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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

1000 128.0 - 133.0 Core 0 100 gS 1 

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 

1040 133.2 - 138.2 Core 0 100 sG 2 

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 

1212 138.0 - 143.0 Core 0 100 sG 2 

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 

1307 143.0 - 148.0 Core 0 100 sG 2 

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 

1/18/2016 920 148.0 - 153.0 Core 0 100 sG 1 

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 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

153.0 ft bgs = 104° F 

1010 153.3 - 158.3 Core 0 100 sG 2 

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 

1100 158.0 - 163.0 Core 0 100 msG 1 

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 

1250 163.1 - 168.1 Core 0 100 msG 1 

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 

1410 168.0 - 173.0 Core 0 100 sG 2 

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 

1515 173.2 - 178.2 Core 0 100 gS 1 

Temperature of Lexan liner (using IR thermometer) 

173.2 ft bgs =  ~70.3° F 

175.7 ft bgs = ~74.1° F 

178.2 ft bgs = ~98.8° F 

Heat Tape Readings 

173.2 & 175.7 = Did not register 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

178.2 ft bgs = 99° F 

1/19/2016 

830 178.0 - 183.0 Core 0 100 sG 2 

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 

940 183.1 - 188.1 Core 0 100 msG 2 

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 

1040 188.1 - 193.1 Core 0 100 msG 1 

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 ft bgs = 93° F 

1240 193.2 - 198.2 Core 0 100 193.2 - 195.2: sM195.2 - 198.2: sG 3 

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 

1310 198.0 - 200.0 Core 0 41.67 sG 2 

Temperature of Lexan liner (using IR thermometer) 

~ 200.0 ft bgs = ~74.6° F 

Heat Tape Readings 

Did not register 
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Table A-1. Borehole ID: C9550 (Replacement Borehole for C8711), Start Date: 10/01/2015 

Date 

Sample 

Time 

Interval 

Footage Core/Push RAD Recovery % Soil Classification 

Push Time 

(min) Phase Comment 

bgs = 

dpm = 

gS = 

IR = 

msG = 

RAD = 

S = 

sG = 

below ground surface 

disintegrations per minute 

gravelly sand 

infrared 

silty sandy gravel 

radioactivity 

sand 

sandy gravel 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

10/20/2015 - 

0 - 9 

Push - - - - 

4 

Phase I Becker 

Hammer 
- - 

9 - 19 94 

19 - 29 41 

29 - 36.6 56 

10/21/2015 - 

36.6 - 39 

Push - - - - 

21 

39 - 44 25 

44 - 45 7 

2/8/2016 

955 45.5 - 47.0 Sonic Core 

- - 

100% S 0.5 

Phase II Sonic 

Temperature of Lexan liner (using IR thermometer) 

45.5 ft bgs =  65° F 

47.0 ft 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 

1020 47.2 - 49.7 Sonic Core 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

47.2 ft bgs =  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 

1040 49.5 - 52.0 Sonic Core 100% sG 1 

Temperature of Lexan liner (using IR thermometer) 

49.5 ft bgs =  56° F 

52.0 ft bgs = 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 

1215 52.2 - 57.2 Sonic Push 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

52.2 ft bgs =  46° F 

54.7 ft bgs = 57° F 

57.2 ft bgs = 70° F 

Heat Tape Underground Readings 

52.2 & 54.7 = Did not register 

57.2 ft bgs = 93° F 

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

B34183 

1300 57.2 - 62.2 Sonic Push 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

57.2 ft bgs =  45° F 

59.7 ft bgs = 61° F 

62.2 ft bgs = 89° F 

Heat Tape Underground Readings 

52.2 ft bgs = 111° F 

54.7 ft bgs = 84° F 

57.2 ft bgs = 99° F 

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

B34185 

1330 62.1 - 67.1 Sonic Push 100% gS 1 

Temperature of Lexan liner (using IR thermometer) 

62.1 ft bgs =  36° F 

64.6 ft bgs = 36° F 

67.1 ft bgs = 48° F 

Heat Tape Underground Readings 

B34187 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

62.1 ft bgs = 84° F 

64.6 ft bgs = 84° F 

67.1 ft bgs = 93° F 

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

1410 67.1 - 72.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

67.1 ft bgs =  53° F 

69.6 ft bgs = 61° F 

72.1 ft bgs = 72° F 

Heat Tape Underground Readings 

67.1 ft bgs = 111° F 

69.6 ft bgs = Did not register 

72.1 ft bgs = 99° F 

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

B34189 

1440 72.2 - 77.2 Sonic Push 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

72.2 ft bgs =  72° F 

74.7 ft bgs = 51° F 

77.2 ft bgs = 63° F 

Heat Tape Underground Readings 

72.2 ft bgs = 115° F 

74.7 ft bgs = 84° F 

77.2 ft bgs = 84° F 

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

B34191 

2/9/2016 

755 77.2 - 82.2 Sonic Push 100% S 0.5 

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 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 

B34193 

830 82.2 - 87.2 Sonic Push 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

82.2 ft bgs =  61° F 

84.7 ft bgs = 61° F 

87.2 ft bgs = 75° F 

Heat Tape Underground Readings 

Did not register 

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

B34195 

915 87.1 - 92.1 Sonic Push 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

87.1 ft bgs = 108° F 

89.6 ft bgs = 69° F 

92.1 ft bgs = 91° F 

Heat Tape Underground Readings 

87.1 ft bgs = 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 

B34197 

1005 92.2 - 97.2 Sonic Push 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

92.2 ft bgs =  67° F 

94.7 ft bgs = 61° F 

97.2 ft bgs = 62° F 

Heat Tape Underground Readings 

B34K31 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

92.2 ft bgs = 93° F 

94.7 ft bgs = Did not register 

97.2 ft bgs = 84° F 

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

1045 

97.2 - 98.2 

Sonic Push 

100% S 

1 

Temperature of Lexan liner (using IR thermometer) 

97.2-98.2 ft bgs = 84° F 

98.2-99.2 ft bgs = 67° F 

99.2-100.2 ft bgs = 61° F 

100.2-101.2 ft bgs = 62° F 

101.2-102.2 ft bgs = 67° F 

Heat Tape Underground Readings 

97.2-98.2 ft bgs = 84° F 

99.2-100.2 ft bgs = 84° F 

101.2-102.2 ft bgs = 84° F 

IR High on Spilt Barrel 61.8° F - 12 min to open 

B34199 

98.2 - 99.2 100% S B34H32 

99.2 - 100.2 100% S B34H33 

100.2 -101.2 100% S B34H34 

101.2 - 102.2 100% S B34H35 

1215 

102.2 - 103.2 

Sonic Push 

100% S 

0.5 

Temperature of Lexan liner (using IR thermometer) 

102.2-103.2 ft bgs = 69° F 

103.2-104.2 ft bgs = 58° F 

104.2-105.2 ft bgs = 59° F 

105.2-106.2 ft bgs = 59° F 

106.2-107.2 ft bgs = 60° F 

Heat Tape Underground Readings 

102.2-103.2 ft bgs = 84° F 

104.2-105.2 ft bgs = 84° F 

106.2-107.2 ft bgs = 84° F 

IR High on Spilt Barrel 59.3° F - 16 min to open 

B341B1 

103.2 - 104.2 100% S B34H36 

104.2 - 105.2 100% S B34H37 

105.2 - 106.2 100% S B34H38 

106.2 - 107.2 100% S B34H39 

1300 

107.2 - 108.2 

Sonic Push 

100% S 

0.5 

Temperature of Lexan liner (using IR thermometer) 

107.2-108.2 ft bgs = 80° F 

108.2-109.2 ft bgs = 78° F 

109.2-110.2 ft bgs = 76° F 

110.2-111.2 ft bgs = 76° F 

111.2-112.2 ft bgs = 85° F 

Heat Tape Underground Readings 

107.2-108.2 ft bgs = 84° F 

109.2-110.2 ft bgs = 104° F 

111.2-112.2 ft bgs = 93° F 

IR High on Spilt Barrel 109.6° F - 22 min to open 

B341B3 

108.2 - 109.2 100% S B34H40 

109.2 - 110.2 100% S B34H41 

110.2 - 111.2 100% S B34H42 

111.2 - 112.2 100% S B34H43 

1340 112.2 - 117.2 Sonic Push 100% S 0.5 

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 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 

B341B5 

2/10/2016 805 117.1 - 122.1 Sonic Push 100% mS 0.5 

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 Readings 

B341B7 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

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 

1200 122.5 - 127.5 Sonic Push 100% mS 0.5 

Temperature of Lexan liner (using IR thermometer) 

122.5 ft bgs = 117° F 

125.0 ft bgs = 67° F 

127.5 ft bgs = 91° F 

Heat Tape Underground 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 

B341B9 

1300 

127.3 - 128.3 

Sonic Push 

100% S 

0.5 

Temperature of Lexan liner (using IR thermometer) 

127.3-128.3 ft bgs = 75° F 

128.3-129.3 ft bgs = 71° F 

129.3-130.3 ft bgs = 66° F 

130.3-131.3 ft bgs = 65° F 

131.3-132.3 ft bgs = 80° F 

Heat Tape Underground Readings 

127.3-128.3 ft bgs = 84° F 

129.3-130.3 ft bgs = 84° F 

131.3-132.3 ft bgs = 84° F 

IR High on Spilt Barrel 62.2° F - 16 min to open 

B341C1 

128.3 - 129.3 100% S B34H45 

129.3 - 130.3 100% S B34H47 

130.3 - 131.3 100% S B34H49 

131.3 - 132.3 100% S B34H51 

2/11/2016 

845 

132.1 - 133.2 

Sonic Push 

100% S 

0.5 

Temperature of Lexan liner (using IR thermometer) 

132.1-133.1 ft bgs = 70° F 

133.1-134.1 ft bgs = 72° F 

134.1-135.1 ft bgs = 72° F 

135.1-136.1 ft bgs = 73.2° F 

136.1-137.1 ft bgs = 113.2° F 

Heat Tape Underground Readings 

132.1-133.1 ft bgs = 84° F 

134.1-135.1 ft bgs = 84° F 

136.1-137.1 ft bgs = 104° F 

IR High on Spilt Barrel 77.7° F - 16 min to open 

B341C3 

133.1 - 134.1 100% S B34H53 

134.1 - 135.1 100% S B34H55 

135.1 - 136.1 100% S B34H57 

136.1 - 137.1 100% S B34H59 

935 

137.2 - 138.2 

Sonic Push 

100% S 

0.5 

Temperature of Lexan liner (using IR thermometer) 

137.2-138.2 ft bgs = 90° F 

138.2-139.2 ft bgs = 68° F 

139.2-140.2 ft bgs = 66° F 

140.2-141.2 ft bgs = 68° F 

141.2-142.2 ft bgs = 113° F 

Heat Tape Underground Readings 

137.2-138.2 ft bgs = 93° F 

139.2-140.2 ft bgs = Did not register 

141.2-142.2 ft bgs = 84° F 

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

B341C5 

138.2 - 139.2 100% S B34H61 

139.2 - 140.2 100% S B34H63 

140.2 - 141.2 100% S B34H65 

141.2 - 142.2 100% S B34H67 

1025 142.3 - 147.3 Sonic Push 100% sG 0.5 

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 Readings 

142.3 ft bgs = 93° F 

B341C7 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

144.8 ft bgs = 84° F 

147.3 ft bgs = 84° F 

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

1110 147.3 - 152.3 Sonic Push 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

147.3 ft bgs =  70° F 

149.8 ft bgs = 63° F 

152.3 ft bgs = 95° F 

Heat Tape Underground 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 

B341C9 

1240 152.2 - 157.2 Sonic Push 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 

1330 157.2 - 162.2 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

157.2 ft bgs =  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 

2/16/2016 

945 162.2 - 167.2 Sonic Push 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 

1035 167.3 - 172.3 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

167.3 ft bgs =  69° F 

169.8 ft bgs = 66° F 

172.3 ft bgs = 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 

1230 172.3 - 177.3 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

172.3 ft bgs =  75° F 

174.8 ft bgs = 71° F 

177.3 ft bgs = 84° F 

B341D9 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

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 

1330 177.1 - 182.1 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

177.1 ft bgs =  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 

1420 182.2 - 187.2 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

182.2 ft bgs =  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 

2/17/2016 

755 

187.2 - 188.2 

Sonic Push 

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 

188.2 - 189.2 100% B34H69 

189.2 - 190.2 100% B34H71 

190.2 - 191.2 100% B34H73 

191.2 - 192.2 100% B34H75 

850 

192.2 - 193.2 

Sonic Core 

100% 

sG 1 

Temperature of Lexan liner (using IR thermometer) 

192.2-193.2 ft bgs = 71° F 

193.2-194.2 ft 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 

B34H74 

193.2 - 194.2 100% B34H77 

194.2 - 195.2 100% B34H79 

195.2 - 196.2 100% B34H81 

196.2 - 197.2 100% B34H83 

950 

197.3 - 198.3 

Sonic Core 

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 

B341F7 

198.3 - 199.3 100% B34H85 

199.3 - 200.3 100% B34H87 
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Table A-2. Borehole ID: C9552 (Replacement for C8709), Location: Approx. SW corner 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 HEIS # 

200.3 - 201.3 100% 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 

B34H89 

201.3 - 202.3 100% B34H91 

bgs = 

dpm = 

gS = 

HEIS = 

IR = 

RAD = 

S = 

sG = 

below ground surface 

disintegrations per minute 

gravelly sand 

Hanford Environmental Information System 

infrared 

radioactivity 

sand 

sandy gravel 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

- 

- 

- msG (C8707) 7 

Phase I Becker 

Hammer 

10/6/2015 

0735 7.2 - 9.7 Split Spoon 75% msG 30 (sec) 

- 

9.7 - 10 

Push - 

msG (C8707) 
1 

10 - 20 13 

20 - 30 
G (C5856 borehole log) 

40 

30 - 36.78 45,000 direct 8,000 removable 151 

10/7/2015 
36.78 - 40 

15,000 direct1,000 removable gS (C5856 borehole log) 
11 

40 - 45.38 26 

1/20/2016 

1030 45.6 - 50.6 Core 8,000 - 14,000 direct 

- 

100% sG 1.5 

Phase II Sonic 

Temperature of Lexan liner (using IR thermometer) 

45.6 ft bgs =  70.5° F 

48.1 ft bgs = 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 

1330 50.7 - 55.7 Core 3,000 direct 100% sG 1 

Temperature of Lexan liner (using IR thermometer) 

50.7 ft bgs =  62.7° F 

53.2 ft bgs = 47.4° F 

55.7 ft bgs = 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 

1440 55.6 - 60.6 Core 0 100% sG 1 

Temperature of Lexan liner (using IR thermometer) 

55.6 ft bgs =  71.6° F 

58.1 ft bgs = 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 

1/21/2016 

820 60.6 - 65.6 Core 0 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

60.6 ft bgs =  64.5° F 

63.1 ft 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 

900 65.7 - 70.7 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

65.7 ft bgs =  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 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

70.7 = 93° F 

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

940 70.6 - 75.6 Core 0 100% S 2 

Temperature of Lexan liner (using IR thermometer) 

70.6 ft bgs =  66.7° F 

73.1 ft bgs = 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 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

75.6 ft bgs = 62.0° F 

78.1 ft bgs = 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 

1200 80.7 - 85.7 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

80.7 ft bgs = 64.4° F 

83.2 ft 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 

1305 85.6 - 90.6 Core 0 100% (m)S 2 

Temperature of Lexan liner (using IR thermometer) 

85.6 ft bgs = 80.4° F 

88.1 ft bgs = 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 

1/25/2016 

1005 90.6 - 95.6 Core 0 100% S 2 

Temperature of Lexan liner 

(using IR thermometer) 

90.6 ft bgs = 69° F 

93.1 ft bgs = 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 

1050 95.7 - 100.7 Core 0 100% S 1 

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 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

95.7 & 98.2 = Did not register 

100.7 = 84° F 

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

1210 100.8 - 105.8 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

100.8 ft bgs = 63° F 

103.3 ft bgs = 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 

1255 105.7 - 110.7 Core 0 100% S 1 

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 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

110.6 ft bgs = 71° F 

113.1 ft bgs = 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 

1425 115.8 - 120.8 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

115.8 ft bgs = 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 

1505 120.7 -125.7 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

120.7 ft bgs = 67° F 

123.2 ft bgs = 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 

1/26/2016 1015 125.8 - 130.8 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

125.8 ft bgs = 51° F 

128.3 ft bgs = 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 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

1115 130.8 - 135.8 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

130.8 ft bgs = 57° F 

133.3 ft bgs = 60° F 

135.8 ft bgs = 71° F 

Heat Tape Readings 

All = Did not register 

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

1245 135.7 - 140.7 Core 0 100% 0.5 

Temperature of Lexan liner (using IR thermometer) 

135.7 ft bgs =  58° F 

138.2 ft bgs = 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 

1345 140.6 - 145.6 Core 0 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

140.6 ft bgs = 61° F 

143.1 ft bgs = 65° F 

145.6 ft bgs = 72° F 

Heat Tape Readings 

All = Did not register 

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

1425 145.8 - 150.8 Core 0 100% S 0.5 

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 0 100% sG 1 

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 

830 153.2 - 155.7 Core 0 20% sG 0.5 

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 

925 155.6 - 160.6 Core 0 100% gS 1 

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 

1020 160.6 - 165.6 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

160.6 ft bgs =  67° F 

163.1 ft bgs = 69° F 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

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 

1200 165.8 - 170.8 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

165.8 ft bgs =  61° F 

168.3 ft bgs = 61° F 

170.8 ft bgs = 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 

1250 170.7 - 175.7 Core 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

170.7 ft bgs =  61° F 

173.2 ft bgs = 61° F 

175.7 ft bgs = 71° F  

Heat Tape Readings  

All = Did not register 

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

1345 175.8 - 180.8 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

175.8 ft bgs =  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 

1445 180.6 - 185.6 Core 0 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

180.6 ft bgs =  55° F 

183.1 ft bgs = 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 0 100% S 1 

Temperature of Lexan liner (using IR thermometer) 

185.8 ft bgs =  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 

930 190.7 - 195.7 Core 0 100% sG 1 

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 
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Table A-3. Borehole ID: C9549 (Replacement Borehole for C8707), 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 

195.7 ft bgs = 84° F 

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

1040 195.7 - 200.7 Core 0 100% sG 1 

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 

bgs = 

dpm = 

G = 

gS = 

IR = 

msG = 

RAD = 

S = 

sG = 

below ground surface 

disintegrations per minute 

gravel 

gravelly sand 

infrared 

silty sandy gravel 

radioactivity 

sand 

sandy gravel 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

10/21/2015 - 0 - 2 Push - 0 - - 13 (sec) 

Becker 

Hammer Phase 

I 10/22/2015 

0835 2 - 4.5 

Split Spoon 

- 

0 65 

msG 

28 (sec) 
B33B16, 

B33B17 

0907 3.9 - 6.4 0 70 37 (sec) 

B33B19, 

B33B20, 

B33B22, 

B33B23, 

B33B24, 

B33B26 

0952 5.9 - 8.4 0 75 42 (sec) 

B33B25, 

B33B29, 

B33B31 

- 

8.4 -19.2 

Push 

9 ft: 1,000 

10 ft: 4,000 

11 ft: 88,000 

12 ft: 252,000 

13 ft: 465,000 

13.5 ft: 720,000 

14 ft: 480,000 

15 ft: 111,000 

16 ft: 25,000 

17 ft: 9,000 

18 ft: 5,000 

19 ft: 1,000 - - 

23 

19.2 - 29.2 

20 ft: 0 

21 ft: 0 

22 ft: 1,000 

23 ft: 1,000 

61 

29.2 - 35.7 

24 - 26 ft: 0 

27 ft: 1,000 

28 ft: 1,000 

29 ft: 1,000 

30 ft: 1,000 

35 - 45.3 ft: 0 

61 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

10/23/2015 - 

35.7 - 39.2 

39.2 - 44.2 

44.2 - 45.3 

Push - 0 - - 

23 

28 

7 

2/17/2016 1435 45.5 - 47.0 Sonic Push 

5,000 direct on soil, 

10,000 direct through 

liner 

- 

100% gS 10 (sec) 

Sonic Phase II 

Temperature of Lexan liner (using IR thermometer) 

45.5 ft bgs = 68° F 

47.0 ft bgs = 64° F 

IR High on Spilt Barrel 70° F - 33 min to open 

B324N7, 

B34PN6 

2/22/2016 

910 47.0 - 49.5 Sonic Push 

0 

100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

47.0 ft bgs = 53° F 

49.5 ft bgs = 75° F 

IR High on Spilt Barrel 62.8° F - 13 min to open 

B324N8 

940 49.5 - 52.0 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

49.5 ft bgs = 65° F 

52.0 ft bgs = 80° F 

IR High on Spilt Barrel 65° F - 13 min to open 

B324N9 

1015 52.2 - 57.2 Sonic Push 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

52.2 ft bgs =  85° F 

54.7 ft bgs =  68° F 

57.2 ft bgs = 104° F 

IR High on Spilt Barrel 76.8° F - 11 min to open 

B324P0 

1120 57.2 - 62.2 Sonic Push 100% sG 0.5 

Temperature of Lexan liner (using IR thermometer) 

57.2 ft bgs =  89° F 

59.7 ft bgs =  74° F 

62.2 ft bgs = 113° F 

IR High on Spilt Barrel 87.2° F - 42 min to open 

B324P1 

1245 62.2 - 67.2 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

62.2 ft bgs =  87° F 

64.7 ft bgs =  70° F 

67.2 ft bgs = 97° F 

IR High on Spilt Barrel 113.6° F - 11 min to open 

B324P2 

1315 67.3 - 72.3 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

67.3 ft bgs =  85° F 

69.8 ft bgs =  65° F 

B324P3 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

72.3 ft bgs = 80° F 

IR High on Spilt Barrel 79.4° F - 12 min to open 

1350 72.1 - 77.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

72.1 ft bgs =  73° F 

74.6 ft bgs =  66° F 

77.1 ft bgs = 85° F 

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

B324P4 

1420 77.0 - 82.0 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

77.0 ft bgs =  77° F 

79.5 ft bgs =  62° F 

82.0 ft bgs = 80° F 

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

B324P5 

2/23/2016 

900 82.2 - 87.2 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

82.2 ft bgs =  53° F 

84.7 ft bgs =  54° F 

87.2 ft bgs = 85° F 

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

B324P6 

935 87.3 - 92.3 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

87.3 ft bgs =  71° F 

89.8 ft bgs =  64° F 

92.3 ft bgs = 92° F 

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

B324P7 

1015 92.2 - 97.2 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

92.2 ft bgs =  71° F 

94.7 ft bgs =  67° F 

97.2 ft bgs = 120° F 

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

B324P8 

1055 97.1 - 102.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

97.1 ft bgs =  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 

1220 102.1 - 107.1 Sonic Push 100% S 1 Temperature of Lexan liner (using IR thermometer) B324R0 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

102.1 ft bgs =  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 

1330 107.2 - 112.2 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

107.2 ft bgs =  82° F 

109.7 ft bgs =  71° F 

112.2 ft bgs = 104° F 

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

B324R1 

1340 112.1 - 117.1 Sonic Push 100% S 10 (sec) 

Temperature of Lexan liner (using IR thermometer) 

112.1 ft bgs =  79° F 

114.6 ft bgs =  68° F 

117.1 ft bgs = 78° F 

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

B324R2 

1435 117.2 - 122.2 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

117.2 ft bgs =  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 

2/24/2016 

755 122.5 - 127.5 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

122.5 ft bgs =  68° F 

125.0 ft bgs =  73° F 

127.5 ft bgs = 96° F 

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

B324R4 

850 127.0 - 132.0 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

127.0 ft bgs = 109° F 

129.5 ft bgs =  71° F 

132.0 ft bgs = 93° F 

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

B324R5 

930 132.4 - 137.4 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

132.4 ft bgs = 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 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

1020 137.2 - 142.2 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

137.2 ft b = 88° F 

139.7 ft b = 68° F 

142.2 ft b = 114° F 

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

B324R7 

1105 142.3 - 147.3 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

142.3 ft b = 82° F 

144.8 ft b = 68° F 

147.3 ft b = 107° F 

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

B324R8 

1235 147.1 - 152.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

147.1 ft b = 80° F 

149.6 ft b = 71° F 

152.1 ft b = 127° F 

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

B324R9 

1315 152.1 - 157.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

152.1 ft b = 81° F 

154.6 ft b = 69° F 

157.1 ft b = 102° F 

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

B324T0 

1400 157.0 - 162.0 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

157.0 ft b = 81° F 

159.5 ft b = 69° F 

162.0 ft b = 101° F 

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

B324T1 

1440 162.1 - 167.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

162.1 ft b = 88° F 

164.6 ft b = 78° F 

167.1 ft b = 107° F 

IR High on Spilt Barrel 89° F - 16 min to open 

B324T2 

2/25/2016 805 167.1 - 172.1 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

167.1 ft b = 56° F 

169.6 ft b = 57° F 

172.1 ft b = 87° F 

B324T3 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

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

855 172.3 - 177.3 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

172.3 ft b = 65° F 

174.8 ft b = 61° F 

177.3 ft b = 79° F 

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

B324T4 

945 177.3 - 182.3 Sonic Push 100% S 0.5 

Temperature of Lexan liner (using IR thermometer) 

177.3 ft b = 61° F 

179.8 ft b = 60° F 

182.3 ft b = 89° F 

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

B324T5 

1040 182.3 - 187.3 Sonic Push 100% gS 0.5 

Temperature of Lexan liner (using IR thermometer) 

182.3 ft b = 65° F 

184.8 ft b = 65° F 

187.3 ft b = 86° F 

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

B324T6 

1200 187.3 - 192.3 Sonic Push 28% 

sG - color change and noticeable finer 

grains through liner at 187.8 - 188.8. 

Possible CCU? 

0.5 

Temperature of Lexan liner (using IR thermometer) 

187.3 ft b = 72° F 

188.8 ft b = 72° F 

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

B324T7 

1255 192.3 - 197.3 Sonic Push 100% sG 1 

Temperature of Lexan liner (using IR thermometer) 

192.3 ft b = 80° F 

194.8 ft b = 70° F 

197.3 ft b = 117° F 

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

B324T8 

2/26/2016 845 197.3 - 202.3 Sonic Push 100% sG 1 

Temperature of Lexan liner (using IR thermometer) 

197.3 ft b = 57° F 

200.8 ft b = 68° F 

202.3 ft b = 82° F 

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

B324T9 
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Table A-4. Borehole ID: C8706, Location: Approx. NE corner 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 HEIS # 

bgs = below ground surface 

CCU = Cold Creek unit 

dpm = disintegrations per minute 

G = gravel 

gS = gravelly sand 

HEIS = Hanford Environmental Information System 

IR = infrared 

msG = silty sandy gravel 

RAD = radioactivity 

S = sand 

sG = sandy gravel 
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Page 1 of 18 

Log Data Report 

Borehole Information: 

Log Date: 20I6-01 -2 I Filename: C9550_HG-NM_2016-0I-21 Site: 216-B-SO(DV-l) 

Coordinates WA St Plane DTW1 (ft): None DTWDate: 01/20/ 16 

'orth m East m Drill Date TOC' Elevation Total De th ft 
N/A N/A 01/19/16 N/A 200.5 

Casing Information: 

Diameter (in.) 

Casini! Tyne Drill Tvne Stickun (ft) Outer Inside Thickness (in.) Ton Cft) Bottom (ft) 

Threaded S tee! Becker Push 0.65 8 5/8 7 5/8 1/2 0.65 43.5 

llireaded Steel Sonic Core .65 6 s 1/2 0.65 200.5 

Borehole otes: 

This borehole is a replacement for borehole C87 I l (HGLP-LDR-844), which was drilled to approximately 27 fl. 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/1 6-in.). o 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: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

1 depth to water inside casing 
' top of casing 
' Spectral Gamma Logging System 
• Neutron Moisture Logging System 

Gamma 5T 

03/19/ 15 

HGLP-CC-1 IS, Rev. 0 

Gamma 5P 

04/15/15 

HGLP-CC-116, Rev. 0 

Gamma ST 

01/13/ 16 

HGLP-CC-134, Rev. 0 

Type: 60% HPGe SGLS3 

Serial No.: 54-TP 13441 B 

Logging Procedure: SGRP-PRO-OP-53023, Rev. 0 

Type: NMLS' 

Serial No.: l-134055445 

Logging Procedure: SGRP-PRO-OP-53024, Rev. 0 

Type: 60% HPGe SGLS 

Serial No.: 54-TPl344 I B 

Logging Procedure: SGRP-PRO-OP-53023, Rev. 0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robenson Drive • Richland. WA 99354 • Telephone (509) 946-6455 • www.stollcr.com 
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Stoller Newport News Nuclear 

SGLS Log Run Information: 

Loi!. Run I 2 Repeat 
IIEIS Number 1013065 1013066 

Date 10/05/15 10/05/15 

Logging Engineer Meisner/Spatz Meisner/Spatz 

Stan Depth ( fl) 0.0 18.0 

Fi11ish Dt:plh (fl) 43.0 24.0 

Count Time (sec) 200 200 

Live/Real R R 

Shield (YIN) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
C9550FTB2015 C9550FTB2015 

Pre-Verification I 005A VOOCAB I 005A VOOCAB 
I I 

Stan File ADOOOOOO AD001800 

Finish File AD004300 AD002401 

Post-Verification RVOOCAAI RVOOCAAI 

Depth Retum Error (in.) NIA High4 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

MLS Log Run Information: 

Loe Run 3 4 Repeat 
HEIS umber 1013069 1013070 

Date 10/05/ 15 10/05/15 

Logging Engineer Meisner/Spatz Meisner/Spatz 

Stan Depth ( fl) 0.0 12.0 

Finish Depth (ft) 42.75 17.25 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval ( ft) 0.25 0.25 

Log Speed (ft/min) NIA IA 

Pre-Verification C9550FPB201 51 C9550FPB20151 
005AVOOCABI 005A VOOCAB I 

Stan File ADOOOOOO RD001200 

Finish File AD004275 RD001725 

Post-Verification C9550FPB20151 C9550FPB20151 
005RVOOCAAI 005 R VOOCAA I 

Depth Rctum Error (in.) NIA High I 

Comments None one 

Logging Operation Notes: 

5 
1013067 

01/20/ 16 

Spatz 

42.0 

200.0 

200 

R 

N 

1.0 

NIA 
C9550FTB2016 
0120A VOOCAB 

I 
AD004200 

AD020000 

BVOOCAA 

NIA 
No fine gain 
adjustments 

made 

7 
1013071 

01 /21/ 15 

foe It 

41.0 

200.0 

15 

R 

N 

0.25 

NIA 
C9550FP820160 
121 AVOOCAB I 

AD0041 00 

AD002000 
C9550FPB20151 
OOSRVOOCAA I 

NIA 

None 

6 Repeat 
1013068 

01/20/ 16 

Spatz 

42.0 

58.0 

200 

R 

N 

1.0 

NIA 

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

C9550FT82016 
0120AVOOCAB 

I 
AD004200 

AD25800 

BVOOCAA 

High 4 
No fine gain 
adjustments 

made 

8 Repeat 
1013072 

01/21115 

foelt 

45.0 

61.25 

15 

R 

N 

0.25 

NIA 

C9550FPB20160 
121AYOOCABI 

8D004500 

BD006125 
C9550FPB20151 
OOSRVOOCAAI 

High I 

None 

A centralizer was installed on the sondes during logging o f the lirst casing. No centralizer was used from 43 to 200 
ft because of the small internal diameter. 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.s1ollcr.com 
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Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analysis Notes: 

Analyst 

Refereoce{s) 

P.O. Henwood Date 02/23/ 16 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-5305 1, 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. 

SOLS 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 _CC I 15 and 
FTB20160113 _ CC 134 using an efficiency function and corrections for casing and dead time as determined by 
annual calibrations. 

N MLS data are reported in counts per second. 

HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with d ifferent response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that I I IGU 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 Radio1111clides (DOE/RL-96-12). 

Results and Interpretations: 

Cs- 137 was detected near the ground surface at a maximum concentration of approximately I 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 I 00 I 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 al ten fl 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 fl) 
Natural Gamma Logs (0- 160 ft) 
Natural Gamma Logs ( 150-310 fl) 
Combination Plot (0-120 ft) 
Combination Plot ( I I 0-230 ft) 
Combination Plot (0-210 ft) 
Total Gamma & Moisnirc (0-210 ft) 
Total Gamma & Hanford Gamma Unit (0-210 ft) 
Repeat Section of Natural Gamma Logs ( I 8-24 ft) 
Repeat Section of Natural Gamma Logs (42-58 ft) 
Moisn1re Repeat Section (12-1 7.5 ft) 
Moisture Repeat Section (45-61.5 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.s1ollcr.com 
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Stoller Newport News N11elm ·-----
C9550 

Manmade Radionuclides 
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Natural Gamma Logs 
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Borehole Information 

Borebol WdllD C9550 C lient 

Date En·_,. th Reference 
lnI/2016 Felt,McClellan,Meisner Ground Surfuce 

Log Run Information 

Loegine Sy,affll Borehole Deviation 

Calib.-a~on Da 12115/2015 

m C9550 DV- 1.niw 
Sitbt U 012 

c ....... Course aosure 
Meawred la-. T rueVerL Rectangular Coordinates 

Direction Direction 
Depth (fffl) rr-

vortn 
0 0 .59 

20 0.42 
40 0.51 
60 0.51 
80 0.53 

100 0.52 
120 0.52 
140 0.47 
160 0.52 
180 0 .56 

198.5 0.57 

Analvsis 'o les 

Anatvst!K. Felt 

(deg) 

350.9 
38.9 

46 
57 

51.2 
SO.I 
58.9 
61.4 
53.6 
53.7 
65.7 

(deg) 
Depth(fffl) 

+NI.S +E/-W 

0 0 0 0 
10.71 20 0.16 0.03 
26.S2 40 0.2S 0.14 

35.7 60 039 0.28 
41.53 80 0.49 0.43 
44.1S 100 0.6 0.58 
46.01 120 0.7 0.73 
48.06 139.99 0.79 0.88 
49.24 159.99 O.S8 1.02 
49.78 179.99 0.99 1.17 
50.82 198.49 I.OS 1.33 

0a,eli121120 16 

HGLP-LDR-885, Rev. 2 
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HG.P-LDR-892, Rev. 0 
Page I of2 

CHPRC 

BY Cribs (200-DV-I) 

Dogleg Oosure 
S..·erity Distance 
0 1100 rt (feet) 

0 0 
2.2 0.16 
0.5 0 .31 
05 0.4S 
0.1 0.65 
0.3 0.83 
0.4 1.01 
0.2 I.IS 
0.4 1.35 
0.2 1.54 
0.6 1.71 

Plots are for illustrative purposes. Sight line is initial orientation oftool. Borehole trajectory detennined by 
minimum curvature method Refer to table for true vertical depO, and N/S and E/W deviation in feet. 

Lisi of Log Plots 

Borehole Deviation 
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Stoller Newport News Nuclear 

C9550 
Borehole Deviation 
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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) 

VA St Plane DTW1 (ft) None DTW Date 02/16/16 

East 111 Drill Dale TOC2 Elevation Total De )lll fl 

NIA NIA 02116/16 NIA 202 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

Threaded Steel Becker Push 0.8 8 518 7 318 518 0.8 45.3 

Threaded Steel Sonic Core -1.5 6 5 1/2 -1.5 202 

Borehole otes 

C9552 was drilled as a replacement for C8709 and C955 l , which met with refusal and were decommissioned 
without geophysical logging. 

T he 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 20 I 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 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Cnlibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
' Spectral Gamma Logging System 
• Neutron Moisture Logging System 

Gamma ST 

03/19115 

HGLP-CC-115, Rev. 0 

Gamma SP 

04115115 

HGLP-CC-116, Rev. 0 

Gamma 5T 

01/13/16 

HGLP-CC-134, Rev. 0 

Type 60% HPGe SGLS3 

Serial No. 54-TP 13441 B 

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

Type NMLS4 

Serial No. H34055445 

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

Type 60% HPGe SGLS 

Serial No. 54-TPl344 I B 

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

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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SGLS Log Run Information 

Lo2 Run I 2 Repeat 

HEIS Number 1013084 1013085 

Date 10/27/ 15 10/27115 

Logging Engineer Felt Felt 

Start Depth (ft) 0.0 31.0 

Finish Deplll (ft) 43.0 36.0 

Count Time (sec) 100 100 

Live/J{eaJ I{ I{ 

Shield (YIN) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (fVmin) NIA NIA 
C9552FTB20l5 C9552FrB2015 

Pre-Verification I 027 A V00CAB I 027 A VOOCAB 
I I 

Start Fi le ADOO0000 8D003100 

Finish File AD004300 8D003600 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Return Error (in.) NIA 0.0 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

Lo!! Run 8 9 Reoeat 
HEIS Number 1013089 1013090 

Date 10/27/15 10/27115 

Logging Engineer Felt Fell 

Stan Depth (fl) 0.0 31.0 

Finish Depth (ft) 43.0 36.25 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (fl) 0.25 0.25 

Log Speed (fVmin) NIA NIA 

Pre-Verification 
C9552FPB20151 C9552FPB20151 
027AV00CABI 027 A VO0CAB I 

Start File ADOO0000 8D003100 
Finish File AD004300 8D003625 
Post-Verification BVOOCAAI BVOOCAAI 
Depth Return Error (in.) NIA HIGH 0.5 

Comments None one 

3 

1013086 

02/18116 

Felt 

42.0 

157.0 

200 

I{ 

1.0 

NIA 
C9552FrB2016 
02 I SA VOOCAB 

I 

AO004200 

AD0l5700 

AVV0OCAA 

HIGH 2.0 
No fine gain 
adjustments 

made 

I S 
1013091 

02/19116 

Felt 

42.0 

201.0 

15 

R 

N 

0.25 

NIA 

C9552FPB20160 
2l9AV00CAB I 

AD004200 

AD020100 

BVOOCAAI 
NIA 

None 

HGLP-LDR-890, Rev. 1 
Page 2 of 21 

4 S Repeat 

1013087 1013088 

02/19/16 02/19/16 

Felt Felt 

156.0 80.0 

201.0 96.0 

200 200 

I{ I{ 

N 

1.0 1.0 

NIA NIA 
C9552FrB2016 C9552FrB20l6 
021 SA VOOCAB 02 I SA V00CAB 

I I 

BO015600 CDOOS000 

BO020100 CD009600 

CVVO0CAA CVV00CAA 

NIA HIGH 3.0 
No fine gain No fine gain 
adjustments adjustments 

made made 

16 Rcocat 
1013092 

02119116 

Fell 

180.0 

196.0 

15 

R 

N 

0.25 

NIA 
C9552FPB20l 60 
2l9AV00CABI 

BD018000 

BD0l9600 

BV00CMI 
HIGH 2.0 

None 
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Logging Operation Notes 

HGLP-LDR-890, Rev. 1 
Page 3 of 21 

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. 

Analvsis Notes 

Analyst 

Reference(s) 

A.D. Pope Date 02/24/ 15 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-5305 t, 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 we.re. calculated in EXCEL templates identified as FTB20150319 _ CC 115 and 
FTB201601 13 _ CC 134 for the SGLS, using an efficiency function and corrections for casing and dead time as 
detem1ined during annual response checks. 

NMLS data are reported in counts per second. 

HGU5 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 temis of measurements in 
the Hanford Borehole Model Facility, and the magnitude is selected such that I 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 Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations 

Cs- I 37 was detected from ground surface to about 3 fl. Cs-137 was also observed from 23 and I I 3 ft, continuously 
from 42 to 97 fl and intermittently to sporadically elsewhere in the interval. The maximum concentration was 
measured at approximately 1.6 pCi/g at 68 It 

Co-60 was detected continuously from 25 to 36 ft, and a lmost continuously from 85 to 200 ft. Two isolated 
detections also occur from 42 to 43 fl. Concentrations range from j ust 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 I 00 I keV for U-238 and the U-235 gamma ray at I 86 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(> I 0 
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. 

5 Hanford Gamma Unit 
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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) (0-2 10 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 Manrnade Radionuclides (31 -36 fl) 
Repeat of Manmade Radionuclides (80-96 fl) 
Repeat Section of Natural Gamma Logs (3 1-36 ft) 
Repeat Section of Natural Gamma Logs (80-96 ft) 
Moisture Repeat Section (30-37 ft) 
Moisture Repeat Section ( 180- 196 t1) 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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C9552 
Manmade Radionuclides 
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1B] 
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Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit ,~--~ ..... ......,. ... 
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C9552 
Stoller Newport News N11clear ·----- Repeat of Manmade Radionuclides 
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C9552 
Stoller Newport News N11clear ·----- Repeat of Manmade Radionuclides 
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Stoller Newport News N11elear .-...---- Repeat Section of Natural Gamma Logs 
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Repeat Section of Natural Gamma Logs 
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Stoller Newport News Nuclear 

C9552 
Log Data Report 

Borehole Information: 

Bor<holc: Wdl ID: C9SS2 Climt: CHPRC 

Date En "neer th Reference 
Fell, Meisner Ground Surface BY Cribs 200-DV- I 

L-Og Run Informa tio n: 

Lot:!Png Syslem: Borehole Devielion Model: DG69-0901-4 //46~ 

Calibration Oa1c: 12/15/2015 Calibration Reference: HGLP-<::C-135, Rev. 0 
Los&inc Pr<>«duro: SGRP-PRO-OP-53034 

t , -., rue.lC9l:i2aa" I R....-.-1 Hle.lC9ll2.11x 
Sight Line: 027 Magnelic Declination: -IS.IS 

c ...... cou ..... 0 0$u.re Doi;leg 005Ure 
Measured l• dlll. T rueVttt. Rec1angular Coordlna ... 

Depdl (feel) t·n• Direction Direction Depth (feel) 
S..·erity Distance 

Venn (deg) (deg) +N/-S +E/-W •1100 r, (feet) 

0 0 .21 228.7 0 0 0 0 0 0 

20 0 .57 206.5 212.53 20 -0.1 I -0,07 1.9 0.14 

40 0.87 204.6 207.89 40 -0.34 -0.18 1.5 0.39 
60 1.15 195.3 203.78 59.99 -0.67 -0.3 1.7 0,73 

80 1.27 193 .3 200.29 79,99 -I.OS -0.4 0.6 1.15 

JOO 1.21 195.2 198.63 99.99 -1.5 -0.51 0.4 1.59 
120 1.27 191.6 197.5 I 19.98 -1.93 -061 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 1.22 187.8 195.27 179.97 -3.19 -087 0.5 331 

200 1.07 191.7 194.66 199.96 -3.58 -0.94 0.8 3.7 

A nalysis Notes: 

! Anab"ss:!K. Felt 0a,d2124no16 

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by 

minimum cwvature method. Refer to table for true vertical depth and N/S and FJ\V deviation in feet. 

Lis t of Log P lots: 

Borehole Deviation 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertsa, Da,-. • RJchland. WA 993~ • Telephone (509) 9-16 6455 • www.soller.com 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Log Data Report 

Borehole Information 

Log Date 2016-02-02 Filename C9549_ HG-NM_2016-02-02 Site 216-B-45 (DV-1) 

VA St Plane DTW1 (ft) None DTW Date 0 I /28/16 

East 111 Drill Dale TOC2 Elevation Total De )lll fl 

NIA NIA 0 1/28/16 NIA 200.5 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

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 otes 

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-85 I was issued to provide 
the logging results for C9548. This Log Data Report includes SGLS, HRLS, and MLS 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 1/1 6-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 ). 

Logging Equipment Information 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
' Spt'Clral Gamma Logging System 
• Neutron Moisture Logging System 
' High Rate Logging System 

Gamma ST 

03/ 19/ 15 

HGLP-CC-115, Rev. 0 

Gamma SP 

04/15/ 15 

HGLP-CC- 116, Rev. 0 

Gamma SC 

07/30/ 15 

HGLP-CC-123, Rev. 0 

Type 60% Hl'Ge SGLS3 

Serial No. 54-TP 13441 B 

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

Type NMLS~ 

Serial No. H34055445 

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

Type planar HPGe HRLS5 

Serial No. 39A314 

Logging Procedure SGRP-PRO-OP-53023, Rev. 0 
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Logging System Gamma ST 

Effective Calibration Date 01/13116 

Calibration Reference HGLP-CC-134, Rev. 0 

SGLS Log Run Information 

Loe Run I 2 
HEIS Number 1013048 1013049 

Date 10/14115 10114/15 

Logging Engineer Felt Felt 

Start Depth (fl) 0.0 I 1.0 

Finish Depth (fl) I 1.0 15.0 

Count Time (sec) 200 20 

Live/Real R R 

Shield (Y ) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (fl/min) NIA NIA 
C9549FTB2015 C9549FTB20 15 

Pre-Verification IO 14A V00CAB 1014AVOOCAB 
I I 

Start File AD000000 8D001100 

Finish File ADOO I 100 8D001501 

Posl-Veri ficalion GV00CAAI GVOOCAAI 

Depth Retum Error (in.) NIA IA 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

SGLS Log Run Information 

Lo!! Run 6 7 

HEIS Number 1013053 1013054 

Date 10/14/15 10/14115 

Logging Engineer Felt Felt 

Start Depth (ft) 29.0 22.0 

Finish Depth (ft) 29.0 22.0 

Count Time (sec) 500 500 

Live/Real R R 

Shield (YIN) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA IA 
C9549FTB2015 C9549FTB2015 

Pre-Verification 1014AV00CAB IO 14A VOOCAB 
I I 

Start File FD002900 GD002200 

Finish File FD002900 GD002200 

Post-Verification GVOOCAAI GVOOCAAI 

Depth Retum Error (in.) NIA 3.0 high 

Type 

Serial No. 

Logging Procedure 

3 
1013050 

I 0/14115 

Felt 

15.0 

43.0 

200 

R 

1.0 

NIA 
C9549FTB2015 
1014AVOOCAB 

I 
CD001 500 

CD004300 

GV00CAAI 

NIA 

No fine gain 
adjustments 

made 

12 

1013055 

02101/1 6 

Spatz 

42.0 

197.0 

200 

R 

1.0 

NIA 
C9549FTB2016 
020 I A VOOCAB 

I 
AD004200 

AD019700 

CV00CAAI 

NIA 

HGLP-LDR-887, Rev. 3 
Page 2 of 22 

60% HPGe SGLS 

54-TPl3441 B 

SGRP-PRO-OP-53023, Rev. 0 

4 Repeat s 
1013051 1013052 

10114115 10/14/ 15 

Felt Felt 

33.0 37.0 

39.0 37.0 

200 500 

R R 

N 

1.0 1.0 

NIA NIA 
C9549FTB2015 C9549FTB20 I 5 
1014AVOOCAB IO 14A V00CAB 

I I 
DD003300 ED003700 

DO003900 ED003700 

GV00CAAI GVOOCAA I 

NIA N/A 
No fine gain No fine gain 
adjustments adjustments 

made made 

13 14 Rencat 
1013056 1013057 

02101/ 16 02/01/16 

Spatz Spatz 

198.0 42.0 

199.0 58.0 

200 200 

R R 

N 

1.0 1.0 

NIA NIA 
C9549FTB2016 C9549FTB2016 
020 I A VOOCAB 020 I A VOOCAB 

I I 
8D019800 CD004200 

BO019900 CD005800 

CVO0CAAI CVOOCAAI 

NIA 3.0 high 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Loe. Run 6 7 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

HRLS Log Run Information 

Lo!! Run 10 II 
IIEIS Number 1013058 IOIJ059 

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 (YIN) N 

MSA Interval (fl) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
C9549FTB2015 C9549FrB2015 

Pre-Verification 1019AVOOCAB 10 19AVOOCAB 
I I 

Start File ADOOIOOO BDOOl 100 

Finish File ADOOISOO 8D001200 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum Error (in.) NIA 1.0 high 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

LOI! Run 8 9 Reneat 

HEIS Number 1013060 1013061 

Date 10/15/ 15 10/ 15/15 

Logging Engineer Spatz Spatz 

Start Depth ( ft) 0.0 33.0 

Finish Depth (ft) 43.0 38.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N 

MSA Interval (ft) 0.25 0.25 

Log Speed (tVmin) NIA NIA 

Pre-Verification 
C9549FPR20151 C9549FPR20151 
015AVOOCABI 015AVOOCABI 

Stan File CDOOOOOO DD003300 

Finish File CD004300 DD003800 

Post-Verification DVOOCAAI DVOOCAA I 

Depth Retum Error (in.) NIA 0.0 

Comments None one 

12 
No fine gain 
adjustments 

made 

15 

1013062 

02/01/16 

Spatz 

42.0 

148.0 

15 

R 

N 

0.25 

NIA 
C9549FPR20160 
20 I BVOOCAB I 

AD004200 

AD014800 

AVOOCAAI 

2.0 high 

None 

HGLP-LDR-887, Rev. 3 
Page 3 of 22 

13 14 Repeat 
No fine gain No fine gain 
adjustments adjustments 

made made 

16 17 Reneat 

1013063 1013064 

02/02/ 16 02/02/ 16 

Spatz Spatz 

147.0 115.0 

200.0 131.0 

15 15 

R R 

N 

0.25 0.25 

NIA NIA 
C9549FPR20160 C9549FPR20160 
202B VOOCAB I 202BVOOCABI 

BD014700 CDOl 1500 

BD020000 CD013100 

CVOOCAAI CVOOCAAI 

NIA NIA 

None 6.0 high 
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Logging Operation Notes 

HGLP-LDR-887, Rev. 3 
Page 4 of 22 

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. 

Analvsis Notes 

Analyst 

Reference(s) 

P.D. Henwood Date 02/17/16 

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

A casing correction for a 5/8-in. thick casing was applied to 45 ft and for a I /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 calcuJated in EXCEL templates identified as FTB20150319 _ CC 115 and 
FTB201601 13_CC 134 for the SGLS and 20150730_FC_ 123 for the HRLS, using an e ffici ency 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. 

HGU6 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 I 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-1 37 was detected from ground surface to 72 ft, fro m 81 to 92 ft and from I 19 to 124 ft. A high activity zone 
from IO to 15 ft required the HRLS to measure concentrations. The maximum concentration was measured at 
approximately 37,000 pCi/g at a 12-ft depth. 

No other manmade radionucl ides were detected in the borehole. MDLs are plotted for manmade uranium which is 
indicated by the Pa-234111 gamma ray at I 00 I 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 o r 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 11 5 to 131 fl suggest a depth discrepancy of approximately 0.5 fl which is 
consistent with the depth return error reported at the end of the day's logging. 

Casing joints are indic-ated 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 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 



SGW-60265, REV. 1

B-44

Stoller Newport News Nuclear 

List of Log Plots 

Depth Reference is ground surface. 

Man made Radionuclides (0-210 ft) 
Natural Gamma Logs (0-160 11) 
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 Manrnade 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 t1) 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Stoller Newport News N11elm ·-----
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Stoller N.ewport News N11Clear ·----- Natural Gamma Logs 
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C9549 
Stoller N.ewport News N11Clear Natural Gamma Logs ·-----
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Bor ehole Infor mation 

Bordiol 
Date 

l/2S/2016 

L-Og Run Information 

Logging Sy>tem Borehole O.vielion 

Colibradon 0a 12/15/2015 

C9549 
Log Data Report 

C9549 

lh Reference 
Ground Surface 

Climt 

HGLP-LDR-887, Rev. 3 
Page 21 of 22 

HGLP-LDR-891, Rev. 0 
Page I of2 

CHPRC 

BY Cribs 200-DV-I 

I,,., )lldC9549 DV-1.iaw I R•n..,,1 FlldC9549 DV-1 nt I 
Sight Linel004 

c ...... 
M<asur<d l• dlll. 

Depdl (feel) t·n• 
v..-.n 

0 0.19 

20 0 .67 

40 0.94 
60 0 .92 

80 0 .87 

100 0.91 
120 0.91 

140 I 
160 0.94 

180 0.89 

198.27 0 .87 

Analysis Notes 

rumyst!K. Felt 

cou ..... 
Direction 

(deg) 

212.8 

79.7 

78.9 
85.7 

88.6 

83.4 
87.6 
90.7 
90.4 

90 

91.9 

Magnetic Dedinadon -15.15 

0 0$u.re Doi;leg 005Ure 
T rueVttt. Rectangular Coordinates 

Direction 
Depth (feel) 

S..·erity Distance 
(deg) +N/-S +E/-W 0 /100 Ct (feel) 

0 0 0 0 0 0 

92.27 20 0 0,09 4.2 0,09 

82.44 40 0.05 0.37 1.3 0.37 

82.36 60 0 .09 0,69 0.6 0.69 

83.84 79,99 0. 11 I 0.3 1 

84.33 99.99 0.13 1.31 0.5 1.32 

84.56 119.99 0.15 1.62 0.3 1.63 
85.35 139.98 0.16 1.96 0.5 1.96 
86. 12 159.98 0.16 2.3 0.3 2.3 

86.62 179.98 0.15 2.62 0.3 2.62 

87.03 198.25 0.15 2 .9 0.2 2.9 

0a1e!2115no16 

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

I.isl of Log P lots 

Borehole Deviation 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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198.25 
feet 
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Log Data Report 

Borehole Information 

Log Date 2016-03-01 Filename C8706 _ HG-NM_ 2016-03-0 I Site 216-B-46 (200- DV-1) 

VA St Plane DTW1 (ft) None DTW Date 02/29/16 

East 111 Drill Dale TOC2 Elevation Total De )lh fl 

NIA NIA 02/29/16 NIA 202 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

Threaded Steel Becker Push 0.8 8 5/8 7 5/8 1/2 0.8 45.3 

Threaded Steel Sonic -3.7 6 5 1/2 -3.7 202 

Borehole otes 

The onsite geologist provided lhe 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). 

Logging Equipment Information 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effeclive Calibralion Dale 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logg.ing System 

Effective Ca.libration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
1 Spectral Gamma Logg ing System 
• Neutron Moisture Logging System 
' High Rate Logi,tjng System 

Gamma ST 

03/19/ 15 

HGLP-CC- 115, Rev. 0 

Gamma SP 

04/1 5/15 

HGLP-CC-116, Rev. 0 

Gamma SC 

07/30/ 15 

HGLP-CC- 123, Rev. 0 

Gamma IL 

10/29/ 15 

HGLP-CC-130, Rev. 0 

Type 60% HPGe SGLS3 

Serial No. 54-TPl344 I B 

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

Type NMLS4 

Serial No. H34055445 

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

Type Planar HPGe (HRLS/ 

Serial No. 39A314 

Logging Procedure SGRP-PRO-OP-53050. Rev. 0 

Type 60% HPGe SGLS 

Serial No. 47-TP-3221 IA 

Logging Procedure SGRP-PRO-OP-53010, Rev. 0 
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Logging System Gamma SP 

Effective Calibration Date 04/ 15/ 15 

Calibration Reference HGLP-CC-116, Rev. 0 

SGLS Log Run Information 

Loe Run I 2 Re.peat 

HEIS Number 1015861 1015862 

Date 10/28/ 15 10/28115 

Logging Engineer 
Meisner/ Meisner/ 

McClellan McClellan 

Start Depth (fl) 0.0 36.0 

Finish Depth (fl) 44.0 41.0 

Count Time (sec) 100 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval ( fl) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification FTB ... V00CAB FTB ... V00CAB 

Start File FTB..AD0000OO FTB .. BD003600 

Finish File FTB .. AD004400 FTB .. BD004101 

Post-Veri ficatfon FTB ... V00CAA FTB ... Y00CAA 

Depth Retum Error (in.) NIA 5.0 high 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

HRLS Log Run Information 

Loi! Run 3 4 

HEIS Number 1015865 1015866 

Date 10/29/ 15 10/29/15 

Logging Engineer Felt/McClellan Felt/McClellan 

Stan Depth ( fl) 9.0 26.0 

Finish Depth (ft) 22.0 29.0 

Count Time (sec) 300 300 

Live/Real R R 

Sh.icld (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

C8706FCB20 I 5 C8706FCB2015 
Pre-Verification I 029A V00CAB I 029A YOOCAB 

I I 

Stan File AD000900 8D002600 

Finish File AD002200 8D002900 

Post-Verification CVOOCAAI CVOOCAA I 

Depth Return Error (in.) NIA NIA 

• Passive Neutron Logi,,jng System 

Type 

Serial No. 

Logging Procedure 

14 
1015863 

03101116 

Spatz 

43.0 

202.0 

200 

R 

N 

1.0 

NIA 

AL297CAB 

AL297000 

AL297159 

AL297CAA 

NIA 

No fine gain 
adjustments 

made 

5 Repeat 

1015867 

10/29/1 5 

Felt/McClellan 

12.0 

14.0 

300 

R 

N 

1.0 

NIA 

C8706FCB20 I 5 
I 029A VOOCAB 

I 

C D00l 200 

C D00l400 

CV00CAAI 

0.0 

HGLP-LDR-897, Rev. 0 
Page 2 of 23 

PNLS6 

H34055445 

SGRP-PRO-OP-53024, Rev. 0 

IS Rcncat 

1015864 

03101/16 

Spatz 

74.0 

90.0 

200 

R 

N 

1.0 

NIA 

AL297CAB 

AL297160 

AL297176 

AL297CAA 

0 

No fine gain 
adjustments 

made 

10 11 Repeat 

1018161 1018162 

11/09/ 15 11/09/15 

Meisner/Spatz Meisner/Spatz 

12.0 13.0 

15.0 13.0 

300 300 

R R 

y y 

1.0 1.0 

NIA N/A 

FCB ... AY0OCA FCB . .. AY00CA 
Bl Bl 

AD001200 8D001300 

AD00ISOO 8D001300 

FCB ... BVOOCA FCB . .. BV00CA 
Al Al 
NIA 1.5 high 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Loe. Run 3 4 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

Lo!! Run 6 7 Reneat 
IIEIS Number 1018143 1018144 

Date 10/29/15 10/29115 

Logging Engineer Felt/McClellan Felt/McClellan 

Start Depth (ft) 0.0 40.0 

Finish Depth (ft) 44.0 44.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N 

MSA Interval (fl) 0.25 0 .25 

Log Speed (ft/min) NIA NIA 

Pre-Vcrilicatiun 
C8706FP820151 C8706FP820151 
029AV00CA8 I 029AVOOCA8 I 

Start File ADOOOOOO 80004000 

Finish File AD004400 80004400 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum Error (in.) NIA 0.5 high 

Comments None one 

PNLS Log Run Information 

Lo11. 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 (YIN) N 

MSA l.nterval (ft) 0 .25 0 .25 

Log Speed (ft/min) NIA IA 

Pre-Yerifica!ion 
C8706FPB20151 C8706FPB201 51 
109AVOOCABI 109AVOOCABI 

Start File AD000900 8D001300 

Finish File AD00300! AD001601 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum F.rror (in.) NIA NI A 

Comments No source No source 

S Repeat 
No fine gain 
adjustments 

made 

12 
1018165 

02/29/ 16 

Felt/Meisner 

43.0 

202.0 

15 

R 

N 

0.25 

NIA 
C8706FP820160 
229A VOOCA8 I 

AD004300 

AD020200 

BVOOCAAI 

NIA 

None 

HGLP-LDR-897, Rev. 0 
Page 3 of 23 

10 11 Repeat 
No fine gain No fine gain 
adjustments adjustments 

made made 

13 Re.,,,at 
1018166 

02/29116 

Felt/Meisner 

74 .0 

90.0 

15 

R 

N 

0.25 

NIA 
C8706FP820160 
229A VOOCA8 I 

8D007400 

BD009001 

BVOOCAAI 

2.5 high 

None 
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Logging Operation Notes 

HGLP-LDR-897, Rev. 0 
Page 4 of 23 

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.O. Henwood Date 03/28116 

Reference(s) SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53051, Rev. O; 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 IO fl intervals in the sonic dri II 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 we.rt: calculated in EXCEL templates identilkd as 
I L20151029 and 5T201601 13, using an efficiency function and corrections for casing and dead time as determined 
by annual calibrations. The template for the H RLS was 5C20150730. 

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

HGU7 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 I HC.lJ 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 Radionuc/ides (DOE/RL-96- 12). 

Results and Interpretations 

Cs-1 37, 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 fl, and at intermittent depth locations from 66 to 82 ft. A re latively high rate 
interval exists from 10 to 29 fl. A maximum concentration of 1.6 million pCi/g was measured at 13 fl in depth. 

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

Pa234m (U-238) was detected intermittently from 80 to 86 ft with a maximum concentration of29.5 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. Moisrure content may increase in sediments of 
relatively high silt or clay content. A relatively high moisrure content is indicated at approximately 79 fl. 

Passive neutron logging was conducted from 9 to 31 fl. This method employs the M LS without the Am Be source 
to measure neutrons that may be emitted by TRU waste. It is known the MLS is affec ted 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. 

7 Hanford Gamma Uni1 
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List of Log Plots 

Depth Reference is ground surface. 

Man made Radionuclides (0-210 ft) 
Natural Gamma Logs (0-160 11) 
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 eutron & Moisture (9-31 ft) 
Repeat Section of Manmade Radionuclides (36-4 1 11) 
Repeat Section ofManmade Radionuclides (74-90 ft) 
Repeat Section of Natural Gamma Logs (36-4 1 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 N11elm ·-----
C8706 

Manmade Radionuclides 
137 Cs (662 keV)J6°co (1333 keV)234mPa (1001 keV) 
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C8706 
Natural Gamma Logs 
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Natural Gamma Logs 
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Stoller Newport News Nuclear 

C8706 
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HGLP-LDR-898, Rev. 0 
Page 1 of 2 

Log Data Report 

Borehole Information: 

Bordoole: Well ID: C8706 Oien~ CHPRC 
Loe Dale EacJnttr 

Fell Meisner, McCllellan Grornd Surface BY Cribs (200-DV-I 

Log R un Information: 

Locging Sy,km: Borehole 0.-.'Ullion Modd: DG69-090l-4 1'1654 
Catibralioa Dale: 12/15/2016 Calibralioa R<fer<nee: HGLP-CC-135, Rev. 0 

Loc&i•I Procedure: SGRP-PROOP-53034 

Loa HI.: C8706.raw Rq,orl t lle: C8706. 

Si&hl Un°' 165 Macnooc D<dinadoa: -15.15 

c ...... Course Doil<& Closure M...,ur<d l• cl • . Oosure TrueVerL Rectangular Coordinates 

Dq,lb (lffl) Fr-
Oirec.1.ioa 

Di rec1i OD ( clq) D<plh (lttt) 
~ ·erity Oi.sblnce 

vmn (dq) +N/-S +E/-W 0 1100 n (lffl) 

0 0 .3 32.6 0 0 0 0 0 0 

20 0.54 4.9 14.SS 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 1.23 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 

A na h'Sis Notes: 

! Analyst:!K. Fel t 

Plols are for illustrative pwposes. Sight line is initial orientation of tool. Borehole trajectory detem1ined by minimum 

curvature method. Refer ro table for true vertical depth and N/S and E/W deviatiOJl in feel 

List of Log Plots: 

Borehole Deviation 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
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Stoller Newport News Nuclear 

C8706 
Borehole Dc,iation 
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HGLP-LDR-897, Rev. 0 
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199.99 
feet 

2139 Roba1>ou Dmc • Richland. WA 9935 I • Tclcphooc I 509) 916 6H~ • "'"'" ll<ila- com 
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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) 

VA St Plane DTW1 (ft) None DTW Date 02/16/16 

East 111 Drill Dale TOC2 Elevation Total De )lll fl 

NIA NIA 02116/16 NIA 202 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

Threaded Steel Becker Push 0.8 8 518 7 318 518 0.8 45.3 

Threaded Steel Sonic Core -1.5 6 5 1/2 -1.5 202 

Borehole otes 

C9552 was drilled as a replacement for C8709 and C955 l , which met with refusal and were decommissioned 
without geophysical logging. 

T he 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 20 I 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 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Cnlibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
' Spectral Gamma Logging System 
• Neutron Moisture Logging System 

Gamma ST 

03/19115 

HGLP-CC-115, Rev. 0 

Gamma SP 

04115115 

HGLP-CC-116, Rev. 0 

Gamma 5T 

01/13/16 

HGLP-CC-134, Rev. 0 

Type 60% HPGe SGLS3 

Serial No. 54-TP 13441 B 

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

Type NMLS4 

Serial No. H34055445 

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

Type 60% HPGe SGLS 

Serial No. 54-TPl344 I B 

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

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGLS Log Run Information 

Lo2 Run I 2 Repeat 

HEIS Number 1013084 1013085 

Date 10/27/ 15 10/27115 

Logging Engineer Felt Felt 

Start Depth (ft) 0.0 31.0 

Finish Deplll (ft) 43.0 36.0 

Count Time (sec) 100 100 

Live/J{eaJ I{ I{ 

Shield (YIN) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (fVmin) NIA NIA 
C9552FTB20l5 C9552FrB2015 

Pre-Verification I 027 A V00CAB I 027 A VOOCAB 
I I 

Start Fi le ADOO0000 8D003100 

Finish File AD004300 8D003600 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Return Error (in.) NIA 0.0 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

Lo!! Run 8 9 Reoeat 
HEIS Number 1013089 1013090 

Date 10/27/15 10/27115 

Logging Engineer Felt Fell 

Stan Depth (fl) 0.0 31.0 

Finish Depth (ft) 43.0 36.25 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (fl) 0.25 0.25 

Log Speed (fVmin) NIA NIA 

Pre-Verification 
C9552FPB20151 C9552FPB20151 
027AV00CABI 027 A VO0CAB I 

Start File ADOO0000 8D003100 
Finish File AD004300 8D003625 
Post-Verification BVOOCAAI BVOOCAAI 
Depth Return Error (in.) NIA HIGH 0.5 

Comments None one 

3 

1013086 

02/18116 

Felt 

42.0 

157.0 

200 

I{ 

1.0 

NIA 
C9552FrB2016 
02 I SA VOOCAB 

I 

AO004200 

AD0l5700 

AVV0OCAA 

HIGH 2.0 
No fine gain 
adjustments 

made 

I S 
1013091 

02/19116 

Felt 

42.0 

201.0 

15 

R 

N 

0.25 

NIA 

C9552FPB20160 
2l9AV00CAB I 

AD004200 

AD020100 

BVOOCAAI 
NIA 

None 

HGLP-LDR-890, Rev. 1 
Page 2 of 21 

4 S Repeat 

1013087 1013088 

02/19/16 02/19/16 

Felt Felt 

156.0 80.0 

201.0 96.0 

200 200 

I{ I{ 

N 

1.0 1.0 

NIA NIA 
C9552FrB2016 C9552FrB20l6 
021 SA VOOCAB 02 I SA V00CAB 

I I 

BO015600 CDOOS000 

BO020100 CD009600 

CVVO0CAA CVV00CAA 

NIA HIGH 3.0 
No fine gain No fine gain 
adjustments adjustments 

made made 

16 Rcocat 
1013092 

02119116 

Fell 

180.0 

196.0 

15 

R 

N 

0.25 

NIA 
C9552FPB20l 60 
2l9AV00CABI 

BD018000 

BD0l9600 

BV00CMI 
HIGH 2.0 

None 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Logging Operation Notes 

HGLP-LDR-890, Rev. 1 
Page 3 of 21 

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. 

Analvsis Notes 

Analyst 

Reference(s) 

A.D. Pope Date 02/24/ 15 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-5305 t, 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 we.re. calculated in EXCEL templates identified as FTB20150319 _ CC 115 and 
FTB201601 13 _ CC 134 for the SGLS, using an efficiency function and corrections for casing and dead time as 
detem1ined during annual response checks. 

NMLS data are reported in counts per second. 

HGU5 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 temis of measurements in 
the Hanford Borehole Model Facility, and the magnitude is selected such that I 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 Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations 

Cs- I 37 was detected from ground surface to about 3 fl. Cs-137 was also observed from 23 and I I 3 ft, continuously 
from 42 to 97 fl and intermittently to sporadically elsewhere in the interval. The maximum concentration was 
measured at approximately 1.6 pCi/g at 68 It 

Co-60 was detected continuously from 25 to 36 ft, and a lmost continuously from 85 to 200 ft. Two isolated 
detections also occur from 42 to 43 fl. Concentrations range from j ust 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 I 00 I keV for U-238 and the U-235 gamma ray at I 86 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(> I 0 
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. 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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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) (0-2 10 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 Manrnade Radionuclides (31 -36 fl) 
Repeat of Manmade Radionuclides (80-96 fl) 
Repeat Section of Natural Gamma Logs (3 1-36 ft) 
Repeat Section of Natural Gamma Logs (80-96 ft) 
Moisture Repeat Section (30-37 ft) 
Moisture Repeat Section ( 180- 196 t1) 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 

HGLP-LDR-890, Rev. 1 
Page 4 of 21 

2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 



SGW-60265, REV. 1

B-89

Stoller Newport News N11clear ·-----
0 

10 

20 

30 

40 

50 

60 

70 

80 

90 --(].) 
~ 100 

..r:: - 110 Q. 
(].) 

0 
120 

130 

140 

150 

160 

170 

180 

190 

200 

210 
10-1 

HGLP-LDR-890, Rev. 1 
Pages of 21 

C9552 
Manmade Radionuclides 
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Repeat Section of Natural Gamma Logs 
40K 

80 -r---r-.......... "T----.----t-,!l!IP--I- ,--, 

232Th 2 14 keV r-.---;----t-.!pr-t-,--;-......,.- r-80 

81 

82 

83 

84 

85 

86 

,........_ 87 -Q) 

.g? 
- as 
..c -a. 
Q.) 

0 89 

90 

91 

92 

93 

94 

95 

96 
10 

I I 
I I 

___ L ___ L 
I I 
I I 
I I 

---L 
I 
I 
I 

I 
I 

- ---L- t----, 
I 
I 
I 

- - - - L - t---- -1--+ 
I 
I 
I 

---1------- -t-i - - - - +-- - ------ +-
I 
I 
I I 

---1---- 1---
1 I 
I I 
I I 

---1---- 1-
1 I 
I I 
I I 

---1----1-
1 I 
I I 
I I 

---1---- 1-
1 I 
I I 
I I 

---1----1--
1 I 
I I 
I I 

I 
I I 
I I 

----+------+-f4!,c-7"--1 
I I 
I I 
I I 

- -- - +-- ---+-- fl'--ll>-+ 
I 
I 
I 

----+--+---f.!11:--1 
I 
I 
I 

----+--
1 
I 
I 

- --- t-- - - - -t~ ----t 
I 
I 
I - - -1-- - - 1-l-+--,/llr-l - ---T-,-...,~ r--r 

I I 
I I 
I I ---r---r 
I I 
I I 
I I ---r --- r 
I I 
I I 
I ---, -
1 
I 
I ---i--
1 
I 
I I --- 1 - - 1--
1 I 
I I 

___ L ___ L _ 
I I 
I I 
I I 

I 
I 
I - - - - r-1---+-,....,.. 
I 
I 
I ----r --

1 I 
I I 
I I 7 - -- ---- T-l ,..........___,_ ____ __, 

I 
I --i--
1 
I 

c. Repeat Data 

I 
I 

I 
I ----T-
l 
I 

____ l__ 

I 
I 
I 

- - - - l. - - ~ - - -+-
15 20 25 30 ._I _ _._____. _ _.__..._____. _ __,I o.o 

pCi/g 
0.0 0.5 1.0 1.5 

pCi/g 

Zero Reference - Ground Surface 

I I I 
I I I 

__ _ L _ _ Y - - _J __ _ 

I I I 
81 

I I I 
I I I 

---L-- ! _ _ _J __ _ 

I I I 
82 

I I I 
I I I 

---1-- ---l---
1 I 

83 

I l I 
I f I 

---j--r:~ i ---
1 11/ I 
I I I 

84 

---1---- -j - -1--- 85 
1 I 
I I 
I I 

---1---- . ---1--- 86 
1 I 
I \ I 
I I \ I 

---1---- T -J---
1 I I 
I I I 
I I I 

---1--- - - -i---
l I 
I I 
I I ---r-- , - ,---

87,........_ -Q) 

~ 
88~ -Q. 

Q) 

8f:P 

---~-- L_J __ _ 90 
I I 
I I 
I - - .- I ---r - - 7 --- 91 
1 I 
I I 
I I ---,- - - 7 --- 92 
1 I 
I I 
I I I ---1- I ____ I __ _ 93 
I I I 
I I I 
I I ---1- - _ __ I __ _ 94 
I I 
I I I _ __ L _ _ _ _ _ _J __ _ 

I I 95 
I I 
I I 

0 .5 1.0 1.5 2.0 

pCi/g 



SGW-60265, REV. 1

B-101

C9552 
Stoller Newport News Nuclear 4S.-,GI __ _ Moisture Repeat Section 

Moisture 
30-.--~--~~-----~-- 30 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

31 ______ l_ _ _ __ _l ______ 31 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

32 
______ l_ __ __ _l ______ 

32 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

33 
______ !_ ___ _ _l ______ 

33 - I I 
I I al 

~ 
I I 
I I 

.c I I - I I a. 
Q) I I 
0 I I 

34 
______ !_ _____ _l ______ 

34 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

35 
______ !_ ____ _ _l ______ 

35 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I I 

36 
______ !_ ___ _l ______ 

36 
I I 
I I 
I I 

I 

t:. Repeat Data 
I 
I 
I 

I I 
37 

______ !_ ____ _ _l ______ 
37 

60 90 120 150 

cps 

Zero Reference - Ground Surface 

--Q) 
Q) 
:t:.. 
.c -a. 
Q) 

0 

HGLP-LDR-890, Rev. 1 
Page 17 of 21 



SGW-60265, REV. 1

B-102

C9552 
Stoller Newport News Nuclear 4S.-,GI __ _ Moisture Repeat Section 

Moisture 
180 ------ -------- 180 

181 

182 

183 

184 

185 

186 

- 187 
Q) 

~ 
.c 188 -a. 
Q) 

0 
189 

190 

191 

192 

193 

194 

195 

196 

90 

Zero Reference - Ground Surface 

I 
I 

I 
I I ____ J.. __ _ 1 _ ____ j_ ___ _ 

I 
I 
I 

I I 
I I 
I I 

---- --L -
1 

- - 1- - - - - .L - - - -
I I 

I I I 
I I 

----1-----.J..----
1 I 
I I 
I I 

----+ 
I 

---1-----.J..----

I 
I 

I I 
I I 

I 
----+---- ----+-----

1 
I 
I I 

1 

I 

----+-----1-----+: 
I I 
I I 
I I 

----+-----1--
1 I 
I I 
I I I 

----+ -----1- --t-----
1 I 
I I 
I I 

1 

I 
I ----, ----- ----,----

1 I 1 

I I I 
I I I ----T -----1 --r----
I I 1 

I I I 
I I I ----T---·,-- - r ----
1 I 1 

I I 
I I I ____ T ___ 7 -----T--
I I I 
I I 

____ I _____ I ____ _ 

A Repeat Data 
I _____ I ____ _ 

I I I 
I I I ____ i ____ ~ ___ L ___ _ 
I I 
I I 
I I ____ i ____ ~ ____ L ___ _ 

120 150 

cps 

180 210 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

HGLP-LDR-890, Rev. 1 
Page 18 of 21 

--Q) 
Q) 

!t:, 

.c -a. 
Q) 

C 



SGW-60265, REV. 1

B-103

Stoller Newport News Nuclear 

Appendix A 

HGLP-LDR-893 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 

HGLP-LDR-890, Rev. 1 
Page 19 of 21 

2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 



SGW-60265, REV. 1

B-104

Stoller Newport News Nuclear 

HGLP-LDR-890, Rev. 1 
Page 20 of 21 

HGLP-LDR-893, Rev. 0 
Page I of2 

Stoller Newport News Nuclear 

C9552 
Log Data Report 

Borehole Information: 

Bor<holc: Wdl ID: C9SS2 Climt: CHPRC 

Date En "neer th Reference 
Fell, Meisner Ground Surface BY Cribs 200-DV- I 

L-Og Run Informa tio n: 

Lot:!Png Syslem: Borehole Devielion Model: DG69-0901-4 //46~ 

Calibration Oa1c: 12/15/2015 Calibration Reference: HGLP-<::C-135, Rev. 0 
Los&inc Pr<>«duro: SGRP-PRO-OP-53034 

t , -., rue.lC9l:i2aa" I R....-.-1 Hle.lC9ll2.11x 
Sight Line: 027 Magnelic Declination: -IS.IS 

c ...... cou ..... 0 0$u.re Doi;leg 005Ure 
Measured l• dlll. T rueVttt. Rec1angular Coordlna ... 

Depdl (feel) t·n• Direction Direction Depth (feel) 
S..·erity Distance 

Venn (deg) (deg) +N/-S +E/-W •1100 r, (feet) 

0 0 .21 228.7 0 0 0 0 0 0 

20 0 .57 206.5 212.53 20 -0.1 I -0,07 1.9 0.14 

40 0.87 204.6 207.89 40 -0.34 -0.18 1.5 0.39 
60 1.15 195.3 203.78 59.99 -0.67 -0.3 1.7 0,73 

80 1.27 193 .3 200.29 79,99 -I.OS -0.4 0.6 1.15 

JOO 1.21 195.2 198.63 99.99 -1.5 -0.51 0.4 1.59 
120 1.27 191.6 197.5 I 19.98 -1.93 -061 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 1.22 187.8 195.27 179.97 -3.19 -087 0.5 331 

200 1.07 191.7 194.66 199.96 -3.58 -0.94 0.8 3.7 

A nalysis Notes: 

! Anab"ss:!K. Felt 0a,d2124no16 

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by 

minimum cwvature method. Refer to table for true vertical depth and N/S and FJ\V deviation in feet. 

Lis t of Log P lots: 

Borehole Deviation 
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Log Data Report 

Borehole Information 

Log Date 2016-02-02 Filename C9549_ HG-NM_2016-02-02 Site 216-B-45 (DV-1) 

VA St Plane DTW1 (ft) None DTW Date 0 I /28/16 

East 111 Drill Dale TOC2 Elevation Total De )lll fl 

NIA NIA 0 1/28/16 NIA 200.5 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

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 otes 

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-85 I was issued to provide 
the logging results for C9548. This Log Data Report includes SGLS, HRLS, and MLS 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 1/1 6-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 ). 

Logging Equipment Information 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
' Spt'Clral Gamma Logging System 
• Neutron Moisture Logging System 
' High Rate Logging System 

Gamma ST 

03/ 19/ 15 

HGLP-CC-115, Rev. 0 

Gamma SP 

04/15/ 15 

HGLP-CC- 116, Rev. 0 

Gamma SC 

07/30/ 15 

HGLP-CC-123, Rev. 0 

Type 60% Hl'Ge SGLS3 

Serial No. 54-TP 13441 B 

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

Type NMLS~ 

Serial No. H34055445 

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

Type planar HPGe HRLS5 

Serial No. 39A314 

Logging Procedure SGRP-PRO-OP-53023, Rev. 0 
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Logging System Gamma ST 

Effective Calibration Date 01/13116 

Calibration Reference HGLP-CC-134, Rev. 0 

SGLS Log Run Information 

Loe Run I 2 
HEIS Number 1013048 1013049 

Date 10/14115 10114/15 

Logging Engineer Felt Felt 

Start Depth (fl) 0.0 I 1.0 

Finish Depth (fl) I 1.0 15.0 

Count Time (sec) 200 20 

Live/Real R R 

Shield (Y ) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (fl/min) NIA NIA 
C9549FTB2015 C9549FTB20 15 

Pre-Verification IO 14A V00CAB 1014AVOOCAB 
I I 

Start File AD000000 8D001100 

Finish File ADOO I 100 8D001501 

Posl-Veri ficalion GV00CAAI GVOOCAAI 

Depth Retum Error (in.) NIA IA 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

SGLS Log Run Information 

Lo!! Run 6 7 

HEIS Number 1013053 1013054 

Date 10/14/15 10/14115 

Logging Engineer Felt Felt 

Start Depth (ft) 29.0 22.0 

Finish Depth (ft) 29.0 22.0 

Count Time (sec) 500 500 

Live/Real R R 

Shield (YIN) N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA IA 
C9549FTB2015 C9549FTB2015 

Pre-Verification 1014AV00CAB IO 14A VOOCAB 
I I 

Start File FD002900 GD002200 

Finish File FD002900 GD002200 

Post-Verification GVOOCAAI GVOOCAAI 

Depth Retum Error (in.) NIA 3.0 high 

Type 

Serial No. 

Logging Procedure 

3 
1013050 

I 0/14115 

Felt 

15.0 

43.0 

200 

R 

1.0 

NIA 
C9549FTB2015 
1014AVOOCAB 

I 
CD001 500 

CD004300 

GV00CAAI 

NIA 

No fine gain 
adjustments 

made 

12 

1013055 

02101/1 6 

Spatz 

42.0 

197.0 

200 

R 

1.0 

NIA 
C9549FTB2016 
020 I A VOOCAB 

I 
AD004200 

AD019700 

CV00CAAI 

NIA 

HGLP-LDR-887, Rev. 3 
Page 2 of 22 

60% HPGe SGLS 

54-TPl3441 B 

SGRP-PRO-OP-53023, Rev. 0 

4 Repeat s 
1013051 1013052 

10114115 10/14/ 15 

Felt Felt 

33.0 37.0 

39.0 37.0 

200 500 

R R 

N 

1.0 1.0 

NIA NIA 
C9549FTB2015 C9549FTB20 I 5 
1014AVOOCAB IO 14A V00CAB 

I I 
DD003300 ED003700 

DO003900 ED003700 

GV00CAAI GVOOCAA I 

NIA N/A 
No fine gain No fine gain 
adjustments adjustments 

made made 

13 14 Rencat 
1013056 1013057 

02101/ 16 02/01/16 

Spatz Spatz 

198.0 42.0 

199.0 58.0 

200 200 

R R 

N 

1.0 1.0 

NIA NIA 
C9549FTB2016 C9549FTB2016 
020 I A VOOCAB 020 I A VOOCAB 

I I 
8D019800 CD004200 

BO019900 CD005800 

CVO0CAAI CVOOCAAI 

NIA 3.0 high 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Loe. Run 6 7 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

HRLS Log Run Information 

Lo!! Run 10 II 
IIEIS Number 1013058 IOIJ059 

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 (YIN) N 

MSA Interval (fl) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
C9549FTB2015 C9549FrB2015 

Pre-Verification 1019AVOOCAB 10 19AVOOCAB 
I I 

Start File ADOOIOOO BDOOl 100 

Finish File ADOOISOO 8D001200 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum Error (in.) NIA 1.0 high 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

LOI! Run 8 9 Reneat 

HEIS Number 1013060 1013061 

Date 10/15/ 15 10/ 15/15 

Logging Engineer Spatz Spatz 

Start Depth ( ft) 0.0 33.0 

Finish Depth (ft) 43.0 38.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N 

MSA Interval (ft) 0.25 0.25 

Log Speed (tVmin) NIA NIA 

Pre-Verification 
C9549FPR20151 C9549FPR20151 
015AVOOCABI 015AVOOCABI 

Stan File CDOOOOOO DD003300 

Finish File CD004300 DD003800 

Post-Verification DVOOCAAI DVOOCAA I 

Depth Retum Error (in.) NIA 0.0 

Comments None one 

12 
No fine gain 
adjustments 

made 

15 

1013062 

02/01/16 

Spatz 

42.0 

148.0 

15 

R 

N 

0.25 

NIA 
C9549FPR20160 
20 I BVOOCAB I 

AD004200 

AD014800 

AVOOCAAI 

2.0 high 

None 

HGLP-LDR-887, Rev. 3 
Page 3 of 22 

13 14 Repeat 
No fine gain No fine gain 
adjustments adjustments 

made made 

16 17 Reneat 

1013063 1013064 

02/02/ 16 02/02/ 16 

Spatz Spatz 

147.0 115.0 

200.0 131.0 

15 15 

R R 

N 

0.25 0.25 

NIA NIA 
C9549FPR20160 C9549FPR20160 
202B VOOCAB I 202BVOOCABI 

BD014700 CDOl 1500 

BD020000 CD013100 

CVOOCAAI CVOOCAAI 

NIA NIA 

None 6.0 high 
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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. 

Analvsis Notes 

Analyst 

Reference(s) 

P.D. Henwood Date 02/17/16 

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

A casing correction for a 5/8-in. thick casing was applied to 45 ft and for a I /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 calcuJated in EXCEL templates identified as FTB20150319 _ CC 115 and 
FTB201601 13_CC 134 for the SGLS and 20150730_FC_ 123 for the HRLS, using an e ffici ency 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. 

HGU6 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 I 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-1 37 was detected from ground surface to 72 ft, fro m 81 to 92 ft and from I 19 to 124 ft. A high activity zone 
from IO to 15 ft required the HRLS to measure concentrations. The maximum concentration was measured at 
approximately 37,000 pCi/g at a 12-ft depth. 

No other manmade radionucl ides were detected in the borehole. MDLs are plotted for manmade uranium which is 
indicated by the Pa-234111 gamma ray at I 00 I 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 o r 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 11 5 to 131 fl suggest a depth discrepancy of approximately 0.5 fl which is 
consistent with the depth return error reported at the end of the day's logging. 

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

• Hanford Gamma Unit 
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List of Log Plots 

Depth Reference is ground surface. 

Man made Radionuclides (0-210 ft) 
Natural Gamma Logs (0-160 11) 
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 Manrnade 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 t1) 
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Stoller N.ewport News N11Clear ·----- Natural Gamma Logs 
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Stoller Newport News Nuclear 

Bor ehole Infor mation 

Bordiol 
Date 

l/2S/2016 

L-Og Run Information 

Logging Sy>tem Borehole O.vielion 

Colibradon 0a 12/15/2015 

C9549 
Log Data Report 

C9549 

lh Reference 
Ground Surface 

Climt 

HGLP-LDR-887, Rev. 3 
Page 21 of 22 

HGLP-LDR-891, Rev. 0 
Page I of2 

CHPRC 

BY Cribs 200-DV-I 

I,,., )lldC9549 DV-1.iaw I R•n..,,1 FlldC9549 DV-1 nt I 
Sight Linel004 

c ...... 
M<asur<d l• dlll. 

Depdl (feel) t·n• 
v..-.n 

0 0.19 

20 0 .67 

40 0.94 
60 0 .92 

80 0 .87 

100 0.91 
120 0.91 

140 I 
160 0.94 

180 0.89 

198.27 0 .87 

Analysis Notes 

rumyst!K. Felt 

cou ..... 
Direction 

(deg) 

212.8 

79.7 

78.9 
85.7 

88.6 

83.4 
87.6 
90.7 
90.4 

90 

91.9 

Magnetic Dedinadon -15.15 

0 0$u.re Doi;leg 005Ure 
T rueVttt. Rectangular Coordinates 

Direction 
Depth (feel) 

S..·erity Distance 
(deg) +N/-S +E/-W 0 /100 Ct (feel) 

0 0 0 0 0 0 

92.27 20 0 0,09 4.2 0,09 

82.44 40 0.05 0.37 1.3 0.37 

82.36 60 0 .09 0,69 0.6 0.69 

83.84 79,99 0. 11 I 0.3 1 

84.33 99.99 0.13 1.31 0.5 1.32 

84.56 119.99 0.15 1.62 0.3 1.63 
85.35 139.98 0.16 1.96 0.5 1.96 
86. 12 159.98 0.16 2.3 0.3 2.3 

86.62 179.98 0.15 2.62 0.3 2.62 

87.03 198.25 0.15 2 .9 0.2 2.9 

0a1e!2115no16 

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

I.isl of Log P lots 

Borehole Deviation 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertsa, Da,-. • RJchl•nd. WA 99354 • Telephone (509) 9-16 6455 • www.soller.com 
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Stoller Newport News Nuclear 

C9549 
Borehole De,•iation 
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198.25 
feet 
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Log Data Report 

Borehole Information 

Log Date 2016-03-01 Filename C8706 _ HG-NM_ 2016-03-0 I Site 216-B-46 (200- DV-1) 

VA St Plane DTW1 (ft) None DTW Date 02/29/16 

East 111 Drill Dale TOC2 Elevation Total De )lh fl 

NIA NIA 02/29/16 NIA 202 

Casing Information 

Diameter (in.) 

Casini! Tvpe Drill TYile Stickup (ft) Outer Inside Thickness {in.) Top {ft) Bottom {fl) 

Threaded Steel Becker Push 0.8 8 5/8 7 5/8 1/2 0.8 45.3 

Threaded Steel Sonic -3.7 6 5 1/2 -3.7 202 

Borehole otes 

The onsite geologist provided lhe 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). 

Logging Equipment Information 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effeclive Calibralion Dale 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logg.ing System 

Effective Ca.libration Date 

Calibration Reference 

1 depth to water inside casing 
' top of casing 
1 Spectral Gamma Logg ing System 
• Neutron Moisture Logging System 
' High Rate Logi,tjng System 

Gamma ST 

03/19/ 15 

HGLP-CC- 115, Rev. 0 

Gamma SP 

04/1 5/15 

HGLP-CC-116, Rev. 0 

Gamma SC 

07/30/ 15 

HGLP-CC- 123, Rev. 0 

Gamma IL 

10/29/ 15 

HGLP-CC-130, Rev. 0 

Type 60% HPGe SGLS3 

Serial No. 54-TPl344 I B 

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

Type NMLS4 

Serial No. H34055445 

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

Type Planar HPGe (HRLS/ 

Serial No. 39A314 

Logging Procedure SGRP-PRO-OP-53050. Rev. 0 

Type 60% HPGe SGLS 

Serial No. 47-TP-3221 IA 

Logging Procedure SGRP-PRO-OP-53010, Rev. 0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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Logging System Gamma SP 

Effective Calibration Date 04/ 15/ 15 

Calibration Reference HGLP-CC-116, Rev. 0 

SGLS Log Run Information 

Loe Run I 2 Re.peat 

HEIS Number 1015861 1015862 

Date 10/28/ 15 10/28115 

Logging Engineer 
Meisner/ Meisner/ 

McClellan McClellan 

Start Depth (fl) 0.0 36.0 

Finish Depth (fl) 44.0 41.0 

Count Time (sec) 100 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval ( fl) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification FTB ... V00CAB FTB ... V00CAB 

Start File FTB..AD0000OO FTB .. BD003600 

Finish File FTB .. AD004400 FTB .. BD004101 

Post-Veri ficatfon FTB ... V00CAA FTB ... Y00CAA 

Depth Retum Error (in.) NIA 5.0 high 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

HRLS Log Run Information 

Loi! Run 3 4 

HEIS Number 1015865 1015866 

Date 10/29/ 15 10/29/15 

Logging Engineer Felt/McClellan Felt/McClellan 

Stan Depth ( fl) 9.0 26.0 

Finish Depth (ft) 22.0 29.0 

Count Time (sec) 300 300 

Live/Real R R 

Sh.icld (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

C8706FCB20 I 5 C8706FCB2015 
Pre-Verification I 029A V00CAB I 029A YOOCAB 

I I 

Stan File AD000900 8D002600 

Finish File AD002200 8D002900 

Post-Verification CVOOCAAI CVOOCAA I 

Depth Return Error (in.) NIA NIA 

• Passive Neutron Logi,,jng System 

Type 

Serial No. 

Logging Procedure 

14 
1015863 

03101116 

Spatz 

43.0 

202.0 

200 

R 

N 

1.0 

NIA 

AL297CAB 

AL297000 

AL297159 

AL297CAA 

NIA 

No fine gain 
adjustments 

made 

5 Repeat 

1015867 

10/29/1 5 

Felt/McClellan 

12.0 

14.0 

300 

R 

N 

1.0 

NIA 

C8706FCB20 I 5 
I 029A VOOCAB 

I 

C D00l 200 

C D00l400 

CV00CAAI 

0.0 

HGLP-LDR-897, Rev. 0 
Page 2 of 23 

PNLS6 

H34055445 

SGRP-PRO-OP-53024, Rev. 0 

IS Rcncat 

1015864 

03101/16 

Spatz 

74.0 

90.0 

200 

R 

N 

1.0 

NIA 

AL297CAB 

AL297160 

AL297176 

AL297CAA 

0 

No fine gain 
adjustments 

made 

10 11 Repeat 

1018161 1018162 

11/09/ 15 11/09/15 

Meisner/Spatz Meisner/Spatz 

12.0 13.0 

15.0 13.0 

300 300 

R R 

y y 

1.0 1.0 

NIA N/A 

FCB ... AY0OCA FCB . .. AY00CA 
Bl Bl 

AD001200 8D001300 

AD00ISOO 8D001300 

FCB ... BVOOCA FCB . .. BV00CA 
Al Al 
NIA 1.5 high 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Loe. Run 3 4 
No fine gain No fine gain 

Comments adjustments adjustments 
made made 

NMLS Log Run Information 

Lo!! Run 6 7 Reneat 
IIEIS Number 1018143 1018144 

Date 10/29/15 10/29115 

Logging Engineer Felt/McClellan Felt/McClellan 

Start Depth (ft) 0.0 40.0 

Finish Depth (ft) 44.0 44.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N 

MSA Interval (fl) 0.25 0 .25 

Log Speed (ft/min) NIA NIA 

Pre-Vcrilicatiun 
C8706FP820151 C8706FP820151 
029AV00CA8 I 029AVOOCA8 I 

Start File ADOOOOOO 80004000 

Finish File AD004400 80004400 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum Error (in.) NIA 0.5 high 

Comments None one 

PNLS Log Run Information 

Lo11. 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 (YIN) N 

MSA l.nterval (ft) 0 .25 0 .25 

Log Speed (ft/min) NIA IA 

Pre-Yerifica!ion 
C8706FPB20151 C8706FPB201 51 
109AVOOCABI 109AVOOCABI 

Start File AD000900 8D001300 

Finish File AD00300! AD001601 

Post-Verification BVOOCAAI BVOOCAAI 

Depth Retum F.rror (in.) NIA NI A 

Comments No source No source 

S Repeat 
No fine gain 
adjustments 

made 

12 
1018165 

02/29/ 16 

Felt/Meisner 

43.0 

202.0 

15 

R 

N 

0.25 

NIA 
C8706FP820160 
229A VOOCA8 I 

AD004300 

AD020200 

BVOOCAAI 

NIA 

None 

HGLP-LDR-897, Rev. 0 
Page 3 of 23 

10 11 Repeat 
No fine gain No fine gain 
adjustments adjustments 

made made 

13 Re.,,,at 
1018166 

02/29116 

Felt/Meisner 

74 .0 

90.0 

15 

R 

N 

0.25 

NIA 
C8706FP820160 
229A VOOCA8 I 

8D007400 

BD009001 

BVOOCAAI 

2.5 high 

None 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
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Logging Operation Notes 

HGLP-LDR-897, Rev. 0 
Page 4 of 23 

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.O. Henwood Date 03/28116 

Reference(s) SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53051, Rev. O; 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 IO fl intervals in the sonic dri II 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 we.rt: calculated in EXCEL templates identilkd as 
I L20151029 and 5T201601 13, using an efficiency function and corrections for casing and dead time as determined 
by annual calibrations. The template for the H RLS was 5C20150730. 

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

HGU7 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 I HC.lJ 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 Radionuc/ides (DOE/RL-96- 12). 

Results and Interpretations 

Cs-1 37, 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 fl, and at intermittent depth locations from 66 to 82 ft. A re latively high rate 
interval exists from 10 to 29 fl. A maximum concentration of 1.6 million pCi/g was measured at 13 fl in depth. 

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

Pa234m (U-238) was detected intermittently from 80 to 86 ft with a maximum concentration of29.5 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. Moisrure content may increase in sediments of 
relatively high silt or clay content. A relatively high moisrure content is indicated at approximately 79 fl. 

Passive neutron logging was conducted from 9 to 31 fl. This method employs the M LS without the Am Be source 
to measure neutrons that may be emitted by TRU waste. It is known the MLS is affec ted 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. 

7 Hanford Gamma Uni1 
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List of Log Plots 

Depth Reference is ground surface. 

Man made Radionuclides (0-210 ft) 
Natural Gamma Logs (0-160 11) 
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 eutron & Moisture (9-31 ft) 
Repeat Section of Manmade Radionuclides (36-4 1 11) 
Repeat Section ofManmade Radionuclides (74-90 ft) 
Repeat Section of Natural Gamma Logs (36-4 1 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 N11elm ·-----
C8706 

Manmade Radionuclides 
137 Cs (662 keV)J6°co (1333 keV)234mPa (1001 keV) 
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C8706 
Natural Gamma Logs 
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Natural Gamma Logs 
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HGLP-LDR-898, Rev. 0 
Page 1 of 2 

Log Data Report 

Borehole Information: 

Bordoole: Well ID: C8706 Oien~ CHPRC 
Loe Dale EacJnttr 

Fell Meisner, McCllellan Grornd Surface BY Cribs (200-DV-I 

Log R un Information: 

Locging Sy,km: Borehole 0.-.'Ullion Modd: DG69-090l-4 1'1654 
Catibralioa Dale: 12/15/2016 Calibralioa R<fer<nee: HGLP-CC-135, Rev. 0 

Loc&i•I Procedure: SGRP-PROOP-53034 

Loa HI.: C8706.raw Rq,orl t lle: C8706. 

Si&hl Un°' 165 Macnooc D<dinadoa: -15.15 

c ...... Course Doil<& Closure M...,ur<d l• cl • . Oosure TrueVerL Rectangular Coordinates 

Dq,lb (lffl) Fr-
Oirec.1.ioa 

Di rec1i OD ( clq) D<plh (lttt) 
~ ·erity Oi.sblnce 

vmn (dq) +N/-S +E/-W 0 1100 n (lffl) 

0 0 .3 32.6 0 0 0 0 0 0 

20 0.54 4.9 14.SS 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 1.23 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 

A na h'Sis Notes: 

! Analyst:!K. Fel t 

Plols are for illustrative pwposes. Sight line is initial orientation of tool. Borehole trajectory detem1ined by minimum 

curvature method. Refer ro table for true vertical depth and N/S and E/W deviatiOJl in feel 

List of Log Plots: 

Borehole Deviation 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robmson Drive • Richlllnd. WA 99354 • Telephone (509) 946 6155 • www;tdlercorn 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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HGLP-LOR-898, Rev. 0 
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199.99 
feet 

2139 Roba1>ou Dmc • Richland. WA 9935 I • Tclcphooc I 509) 916 6H~ • "'"'" ll<ila- com 
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BOREHOLE LOG 
Page_Lof_1 

Well ID: C'._ "\ $'SQ Well Name: Location: 

Project: 2.oo - t::N • Reference Measuring Point: 

Sample Sample Description Comments 
Depth 1------r-----1 Graphic 1---------

(Ft.) Type Blows Log Group Name, Grain Size Oistribution, Soil Classification, Depth of Casing, Drilling Method, 
N R Color, Moisture Content, .:'orting, Angularitv, Mineralogy, Method of Driving Sampling Tool,o. ecovery Max Particle �i�e. Reaction to HCI Sam ler Size, Water Level 

t----,t---;::--:=::t-:::=---r--..-----;--------� 

r,-.....i..----'-""'--l...-1----+------11--i-:a�:...··41....:.z;J,;;,.?/_•__,_,_l--_,_7-!l.:c.>:c.....i>"-L.�L:aL.---- --------,F0-__._,3::...,:,L._....._i..::::=::L.L�.u:...------, 

�i.-

Reviewed By: 

Title: 

Date: tt . S ,/ l Signature: 

t>• . 

Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-1



Well ID: l 1 $SO 

Project: )Ji) D <J \ 

BOREHOLE LOG 

Well Name: Loc ation: 

Reference Me asuring Point: 

Sample Sample Description Comments 
Depth 1---"""'T"------1 Graphic 1---------------------+----,--
(Ft.) Type Blows Log Depth of Casing, Drilling Method, 

N R Method t,, Dr iving Sampling Tool, 
______ 

0
_-...... _

e
_
co

_
v

_
e

_
ry

4- -,,�=-:1----------,---..,,-------:-----------,1-=--S _am_ler Size, W ater Level
So,,,: c. "'. 

1,o,o 

72.. . 

Reviewed By: 

Title: 

D ate: 'f. �-i Signature: 

CV 

D ate: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-2

(\ 

f 

I Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, AngularttyCMineralogy, 

Max Particle Size, Reaction to HI t Cl 



. BOREHOLE LOG

Well ID: c_ 9 $'S"""C> I Well Name: tJ-A Location: l>'-1 L-r-'l-2 
Project: �-r-..-v-, 
Depth 

Sample 
Graphic 

(Ft.) Type 
No. 

,o.CL.-
-

�(, -
-

"·:'. -
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< .-
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-

.�'L,_ 
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-
-

fi,0-
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-
-
-
-

,�;L-
-
-
-
-

q5",!._ 
-
-
-
-

,11s,:..._ 
-
-
-

a.-.A. ... 

Reported By: 

Blows Log 
Recovery 

I�� 
� 

I 
,-

�
a--

:I*
-.... 

I '91 

�s 
,>-- .. 

�-

�i 
t 

- [!tl
�
f

; 

� 
* 

"' 
i 

i·•:•:; :•·.·:::•:·· .,. . ·••,• ,.

lil!i 
:.\=?}::?. 
,;:,:: "!'11.-r�" 
·••:i-,·:,:"":" 

i"l-l't-.. ��""'-
":•: ·.·.·:·� ·:· 
·•.4.·::•:·. ·::: 
·.::·: :·:::.·.: 1�.: :· .... . ·. . .. . . � .. ·············.!?;�:.: ;·:·:: 
:;:::.;.·.=�·.:;.:.:.:.:r:��\:�:-:.;�........ ..................

iilli� rj,;;.i:�,-i,� 
' )il • \ ·-
lf=:!!�

1
1\(;\

----
� 

.,_;;1\�·:�-�:,l. 
;,::�:,!.-..�;\'�,;-4:l:[.:};_i:,.�t .l,(·.f{···· �::�=-�,�- ·t�: �---ii\'!:�.,_-: 
:�:-��-�-�--
:::::�{.:t;-:t�:;:· 

rt�?l 

ill! 
j•:·::::�?·::::;_� 

iliii 
l. y>�--"'� .t 

Title: G<o. ,....,_1,, 
Signature: A.i� 

Reference Measuring Point: 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, An�.ilari�, Mineralogy,/ Max Particle Size, Reaction to Cl 

7'8 .\-1>).\: )-1 rs.� (100,t) uJ. ��\l. uJ,,.t :\. 
.c 1ot,.._c�.AaK"'"1..��\ ...... .,·�. \vl Mot� l.S-'fX 
It. ol,11 \.r,... """l"l.>A "'l. +l'Y. . ...t' ..... ;,,-,,, 

.,. !' '.ii'< :;. 

Z.}.l • ,.g .o: S�.\. S fo,o;(') .... !>r\t {: .-M. � A-\' 
l.o%M�./r«��"�'" +r.-.M', ..... "'""<. L. \ . .... {

{l..lfAM\h\.\o� 11.�-t� . .ll.. .\. ;,o:�\ 1�fSX 
I�. ,.t .. �. · s--10,, ... +\..·�It. l , ,. \...ll :- -
e..1'1.S: .C..-:_,.� ¼''f�i,\c. D<l. e� .(j\. v,,.'!>r\t S. C/o\oc-

k�1 S:V /LJ ... \...�. ,,,,. ,...,, �-\ 

e. '€'1..l.' : 3,,."' \'-: .. k ��,\ ... � ... --A\,_ u-- • .J/1fW\t.\.Lc-k
C�\•."'., ... �� u�. 

...,, - -

ito-,1.1 ': s-J �- l100Jo )�,,.'b-�. c..-.,., � 
!Dt '1'S'¾'l9.h .c.u,.1,s-%'t1 .. C.L \,,. .. e.,.,�4-l;,. . _... ru ,.I 
Hr I" -.L\t\- :.. __ .. \ J.SY Xll. "· 'wrn. �,r-:,. ,w ..... 

OJ 

-�u ...... \ •.. t � 
1'f.S-11D': S.._.,.J (S) (100%) .u-.,-c. .\ �-- ,.,"-( 
l .J "I �Yo� r: \L )'t:;%,...M .. _ l';IA .;/Id -�1: ... 1i1--:!.l
1.Y�X u.,./., . Li. ... ..,r ... ...  rwil n .. b, .(" � \I.cl i'An\n.: .. §, 

J.-3 ... _ t\.,,,1.._ 11.f11 . �lL�- ,.f L -1-v.r ... s.
"°OM, -�·-

-

"l).J -'1� .,f �w'\�. � (100%) ., .\.._ ... _. u'.\,.,- 1'1, S. 
'10% n\.. \1:\�s./10� l'fl),tt, (v ....,_ s.-r-\-}.:'l 
'1-'Bf"IM t\.�Ll 1-.... r,;. v>( ..,{.. , ...... �t • .\c. \._,("'\ 
• .f 11.+ .. , l:\\,,.c.U.. OJ,i,:� ... ... :L_fb,'oi-a .. ,l.• ... \.i\-0: .. :ir.� 

1..stU u ... \.. \.,... . .,.. ,..�-A ..,/ urJ 
-

C\8.l -101.,: '\-4'� - � (\ oo %") .Al-&i..\- 0... • -

Reviewed By: 

Title: 

I Date: '1 ·5 •lb Signature: 

I Page _!_ of __1_ 
I Date: '-1· �-· lb 

{}W. c.'ffY't-< 
/'_A -,\ �-,.c_ -

Comments 

Derith of Casing, Drilling Method,
Me hod of Driving Sampling Tool, 

Sampler Size, Water Level 
I<.. .. Ill�- uJ/ J-, ¥ c.,-,c. 
78. I - !3, I """"'- I �3'1DV�-

tx-�\t""' 1 · 1�·14, 

,�.,-,�.\ ': -- _, .11-

&1,2- l&'l:tt'o�,1 1'ffi0\/1"'.J1 
��"'"' l•il'NI. 

'117.7-t'S.,2':�l-1 .• _ 

g1.o-ci3.o: C..te\O:B3�ovi 
rx-:,\, \ 1 •ll ·I� 
h .... 

11..S-iBJ: f..ot"f. II : f3>tb\.\ \ 
�r;\\cl 1-,�·ll, 

li8.l-103'.l � 12.:53'101J:?, 
i'l .. :\J. 1·1}·/I.

I Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-3

.. --~ 

-

l -

----. 

: • - :_n~•. • 

I 

I 
. 



BOREHOLE LOG 

Well ID: c.. 'I 5 So Well Name: Location: 

Project: tYJ - Reference Measuring Point: 

Depth 
Sample 

Graphic 
Sample Description Comments 

(Ft.) Type Blows Log 
No. Recovery 

/00 
,� .... 

811 

J•�. 

107.
• 

llv 

H2.. -

,,� 

\\7. -

Reviewed By: 

Title: 

Date: '1 · S ·/b Signature: Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-4



-

BOREHOLE LOG 

Well ID: (.q S c) Well Name: 

Project: )..ao - t)\J-

Sample 
Depth 0------.-------l Graphic 
(Ft.) Type Blows Log 

No. 

J l.f,0 

Location: 13 

Reference Measuring Point: 

Sample Description Comments 

Reviewed By: 

Title: 

Date: '1·S· Signature: 

Depth of Casing, Drilling Method, 
Method of Driving Sampling Tool, 

Sam ler Size, Water Level 

Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-5



Well ID: C,."f5'5"0 

Project: J,,oo - l)\J -

Depth 
Sample 

(Ft.) Type Blows 
No. Recovery 

l'-10 

: -!!) 
'\ "'" 

l'R 

l'-17, 

IS)... 

rsS-1-----l 

BOREHOLE LOG 

Well Name: NJ Location: 13,, �: 

Graphic 
Log 

Reference Measuring Point: 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularitv, Mineralogy, 

Max Particle Size, Reaction to HCI 

Reviewed By: 

Title: 

Date: 1 ·�-,I(,, Signature: 

Comments 

Depth of Casing, Drilling Method, 
,v10thod of Driving Sampling Tool, 

Sam ler Size, Water Level 

Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-6



BOREHOLE LOG 
Page-2._ot_.!.. 

Date: '1 ·S-•/1. 

Well ID: (!_, er SS-o Well Name: Location: l3 

Project: 'J,.f�:r � � 

Sample Sample Description Comments 
Depth 1---�--� Graphic �

=---:-:------::----,---::"'."----,�-:-:--,-----,::--'.".,...,,,.,.-----......,...-+---.....,...,---------------1 
(Ft.) Type Blows Log Depth of Casing, Drilling Method, 

150· 

72,.'f

0 

N Method of Driving Sampling Tool,o. Sam ler Size, Water Level 

Reviewed By: 

Title: 

Date: 1-f ·S, b Signature: 

w. 

Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-7



BOREHOLE LOG 
Page � of _j_ 
Date: • S·/'=,

Well lD:C'IS'So Well Name: 

Project: J..�-f;J,\J-
Sample 

Depth 1---�-----1 Graphic 1---,---..,..,-------------------------+-------------<

(Ft.) Type Log 
No. 

110.0 

1\.2,. 

JS3.l'l ...+----1r-�--,��-;.!..!..1,l!I2..::....u!.���������1.L.L!:�otl..lt4.l::.iU:.:I!:4�:!l!e:;�..ll..n!tL!.:!!....S:i!!l.... __ -----l 

1'£5 j) 

,-
� 

i 

\<£1. 

\'ID, 

Reported By: Reviewed By: 

Title: 

Signature: -� Date: 'i·S-·/b Signature: Date: 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-8

Location: 

Title: Cw. 



BOREHOLE LOG 
Page�of...5.._ 
Date: '-\ S· 11. 

Well ID: L .:YSS"Q jwell Name: I\}"· Location: 13i��'1s jJ(,J, {', -.,A• 

Project: 2uo - \Y\l - \
Sample 

Depth 
(Ft.) Type Blows 

No. Recovery 
GJ'IU'Il"IS,e.._ 

Gl'1T3S' 

Graphic 
Log 

..... ·- ... 
e,�o.�· 
fli:�i. 

Reference Measuring Point: G:;"9->..� �� 
Sample Description Comments 

Group Name, Grain Size Distribution, Soil Classification, DeHth of Casing, Drilling Method,
Color, Moisture Content, Sorting, Angulari�C Minera'( gy, Me hod of Driving Sampling Tool,

Max Particle Size, Reaction to I Samoler Size Water Level 
l"l}J-•\.,'!.,'-. 5 .... l (100%) "·"'· �r-\-l. .,.!;. -M.S .� qs-%'t.� ��t. w/ s',,__, 
,% ..... �. ,_,.;;.y.,, � .• , .... �W\ (\D ""� �fl. fo .. �.,\-�\) \"'\}.l.·\"1\.2,:C:,rt JI :13J'llll (1-1,'H\.) b':�."•••- .. �,.-•.,. ... . .:•··.:. •....• 'f:-•. 
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PBS 

May 16, 2016 

Engineering + 
Environmental 

Mr. Larry Lockrem 
RJ Lee Group, Inc. 
Columbia Basin Analytical Laboratories 
2710 North 20th Avenue 
Pasco, Washington 93301 

Subject: Geotechnical Laboratory Testing 
Sample Delivery Group /Work order No. W604046 
[Borehole C9552] 
PBS Project No. 63797.000, Sample ID H-0057 

Dear Mr. Lockrem: 

In accordance with your request, PBS Engineering and Environmental Inc. (PBS) is providing you with the results 
of our recent geologic core logging and aliquot sampling. Our services were provided in accordance with the 
request provided with Sample Delivery Group (SDG) number W604046. 

Samples were processed in accordance with the following procedures and inclusive standards and practices. 

• Core logging per GTL-009.00 - Geologic Logging of Soils (CHPRC procedure GRP-EE-01-7.0- Geologic
Logging)(ASTM D2488-09a- Standard Practice for Description and Identification of Soils)

• Core aliquot sampling per GTL-011.00 "Sample Aliquot Collection" and GEN-008.09 "Sample Receipt and
Management"

The following 24 cores were processed to include 113 ft of logged sediment and 8 aliquot samples. 

SDG# Core Core Core 

# HEIS# Depth 

W604046 1 B34177 45.5-47.0 

W604046 2 B34179 47.2-49.7 

W604046 3 B34181 49.5-52.0 

W604046 4 B34183 52.2-57.2 

W604046 5 B34185 57.2-62.2 

W604046 6 B34187 52.1-67.1 

W604046 7 B34189 67.1-72.1 

W604046 8 B34191 72.2-77.2 

W604046 9 B34193 77.2-82.2 

W604046 10 B34195 82.2-87.2 

W604046 11 B34197 87.1-92.1 

12 

W604046 opt.l B34K31 92.2-97.2 

Core Unit Aliquot 

Length (ft.) Depth 

2 -

3 -

3 -

5 
53.7-55.7 

5 -

5 -

5 69.6-70.6 

5 -

5 -

5 
83.7-86.2 

5 -

5 
-

Aliquot HEIS# 

TARL TASL 
- -

- -

- -

B35530 

B354H6 B354H7 

- -

- -

B35531 B35532 

- -

- -

B35599 

B35597 B35598 

- -

- -

400 Bradley Boulevard, Suite 300, Richland, WA 99352 
509.942.1600 Main 

866.727.0140 Fax 
www.pbsenv.com 

Bend I Boise I Coos Bay I Eugene I Portland I Seallle I Tri-Cities I Vancouver I Walla Walla 
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Larry Lockrem 
Geotechnical Laboratory Testing, 
May 16, 2016 
Page 2 of 2 

SDG# Core Core Core Core Unit Aliquot Aliquot HEIS# 

# HEIS# Depth Length (ft.) Depth 

W604046 15 B341B5 112.2-117.2 
5 

113.2-116.2 

W604046 16 B34187 117.1-122.1 
5 

117.5-121.6 

W604046 17 B341B9 122.5-127 .5 5 -

W604046 21 B341C7 142.3-147.3 5 -

W604046 22 B341C9 14 7 .3-152.3 5 -

W604046 23 B34101 152.2-157.2 5 153.7-155.7 

W604046 24 B34103 157.2-162.7 5 -

W604046 25 B341D5 162.2-167.5 5 -

W604046 26 B34107 167.3-172.3 5 -

W604046 27 B34109 172.3-177.3 
5 

173.3-176.3 

W604046 28 B341Fl 177.1-182.1 5 -

29 

W604046 opt.2 B34K33 182.2-187.2 5 184.6-186.6 

Totals: Cores Ft. logged Aliquots 

24 113 8 

TARL TASL 

B355V8 B355V9 

B35KB1 (DUP) B35KB2 (DUP) 

B355Wl 

B355W0 B355W2 
- -

- -

- -

B355W3 B355W4 
- -

- -

- -

B35JF2 

B3SJF0 B34JF1 
- -

B34JF3 B34JF4 

Please note that aliquot samples B354H6, B35530, B354H7, B35531, B35532, B35597, B35599 and B35598 
were stored over night in a secured facility in a fridge at less than 6° C. However this was not noted on the chains 
of custody. 

We trust that this letter meets your current needs. If you have any questions, or wish to further discuss our 
observations, conclusions, and recommendations, please contact me at 509.942.1600. 

Sincerely, 
PBS Engineering and Environmental, Inc. 

47--4 
Sean M. Sexton 
Project Geologist 

Attachments: Appendix A: Core Photographs 
Appendix B: Borehole Logs 
Appendix C: Chains of Custody (Cores) 

AL:SS:tc 

Tessa Clark, LG 
Project Geologist 

L:\Projects\63000\63797 _CHPRCLaboratory\063797.003 Lab Core logging\Flnal Reports cover 
letters\C9552_ W604046\Old\63797 _003_Cvrltr _W604046_05112016.docx 
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Core Photographs
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BOREHOLE LOG 
Page _I_ of__!_ 

Well1D:C95'- Well Name: AJA Location: 13� Cf';\,s:
Project: 'J..a>�t>-J- Reference Measuring Point: 

Sample Sample Description Comments 
Depth 1-----.-----1 Graphic 1-------------------------1,--------------1 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

0 

57. 

1,l,o 

N R Color, Moisture Content, Sorting, AngularitvCMineralogy, rS:.,3thod of Driving Sampling Tool,0- ecovery Max Particle Size, Reaction to Hi I Sam ler Size, Water Level 

Date:'1•.tS·I" Date: '!if 3l (1,,,

A-6003-642 (03/03) 
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Well ID: C "1 S '1<=\ I Well Name: I\\� 
Project: l.i:ib � D\J -\ Reference Measuring Point: � � �� 

Comments Sample Sample Description 
Depth 1-----,------1 Graphic 1--------....,,...---,-------------------+--------------1
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

t,2.S

i.JP-

b'1.o -

-

-

-

-

(,')."-

-
-
-

1,75-

-
-
-
-

7c,0-

-
-
-
-

-
-
-
-

7$.0-
-
-
-

N Recovery Color, Moisture Content, Sorting, Aq,;ularitvtMineralogy, Method of Driving Sampling Tool, 0· Max Particle Size Reaction to Hi I Sampler Size, Water Level 

! 

,_ 

�63.b: i"+1'��\.. ?.,.,� J·.,·l+ .. s.,..,! W. M�. (7ot!> �t"I k,.C\) .. \. ... ,.o \.,..,._,. ,_j,�.:\..
·-�...aw eo ... \.-. w. st�\J:G!. �o·-;,.,,..,.. J.JJl, ...... Colo.., I l.sY �L, ... ,\. "�- Asf'-1.d."li. c.n.d,. 

- b_ t.- -- ,_ + ,J\1,\,-n "'�-.• ,,.L./r.1,, ft:'DI�•� �-
• 

£S'.7-7o.?': C.,c S: 5J'//l3 
t'.c-� )\�.• I· 1 I · JJ, 

70,b- 75".E. :�..-e. /., : 13 37 J l � 
l\r:\'J l·l.1-1� 

7S.t-'8{).l,;r..:.....,, r•�J•IJ..7 
DC";ll-tJ.. l·ll·Jb 

Reported By: A. l,,_"\-., Reviewed By: T. C \
"' 

v- I(: 
Title: t .. .t.o. 'I('.\,.. 

Signature: k. f,Jcr-
Title: (YI •- I,.,. .-c � 

I Date: 11-15"·'"' Signature: -ZIJ 
--z:__. I Date: �/,. /,

r,.

A-6003-642 (03/03) 
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-
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BOREHOLE LOG 
I Page _3_ of� 
I Date: '1 · 2 S-· I 6

Well ID: (. 'J5�j I Well Name: N � Location: -17\l •L . N1r 
17 J C.(-.t?C.; ; It:... ()c.C't\� 

Reference Measuring Point: C,
n-.,

l '" _f. . 
Sample Sample Description Comments 

Depth t-------T-----1 Graphic 1--------------------+-----------� 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, 

N R Colo., Moisture Content, Sorting, Angularitv, Mineralogy, o. ecovery . Max Particle Size, a.eaction to HCI 
Depth of Casing, Drilling Method, 
Method of Driving Sam,::ling Tool, 

Samoler Size, Water Level 

7-;.5_ 

-
-
-
-

'lo.o -

-
-
-

-
-
-

-
-
-
-

91.f-

-
-
-
-

-
-
-
-

'IJ.5-

-
-
-
-

Reported By: l. � 
' - -

Reviewed By: (. C ( a r le

Signature: .A,_. � I Date: 'HS-•f6 Signature: X. -J_

'5....,,,,.-.. .,,;/ 5: ', ___ 
7S,l-f10.I. ·c..-c. ¥ 11'112..1 

I Date:�('-/,<. 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-59

I I I I 

'i2.S-

-

-

Title: ~ .l~x.f--



BOREHOLE LOG 
Page .!:L. of __i__
Date: '1 · 1S •"

Well ID: CtJ S-lfCf I Well Name: JJ-k

Project: 'lw- DV-1 Reference Measuring Point:4,roui\J. :SIAr.C,,....
Sample Sample Description Comments 

Depth--�--...... Graphic 1--------------------4--------------l 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

-
-
-

/oO-
-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

140-11-
-
-
-
-

N Recovery Color, Moisture Content, Sorting, AngularitvtMineralogy, Method of Driving Sampling Tool, 0· ... �• - , __ , Max Particle Size, Reaction to Hi I Sampler Size, Water Level 

.;,,.:t.,•;;:; lu,,� .. ��S -. .A. ru. Ur.\ 1.S'f "bU. a.1.\-6<.\. 'or . - -i., .... ,. , ._ t/ <:/,\/. ,, ,- �...1.1·•·· < - ��;.::.�•::>,. /oO.f- /dJ.? ! ..J�M ,1_ 11191�} w.�r\-A. �-- ... � AA�•• �• ... - • � ... a._). 
:� ,:;:� ,::, r ..._ ... r �/ey., � ...J:, .I,.. , , 1 _ _, , I , 
•::: -.:-.,::•·: 

t'C'DM v.t. u. rt:.i t"l.i:>. G� , J�k.i- A)�\- o'¥(..(' dc':""·-

'f:•i;:p;:��• tco:�- l<)'S,t: s-....1 $ c,�x� .(� .. , Ot',\ri'U.. fc:o.�-1�.�-:C-re./)...: B3'1131 
�fi;�?;:f:::. v.C'. - .,,r .. s . .)f <so':t .f c.\�"J.1D'-< ...J�c.'. .J/ .. or<:. i)"-_\\,,\ ,-1�·-11,, 

t;- ,:�{\;;,f,;• ,._ti;,-•·. ·.a'h\. o\ \.., ,t M-<-):..c. -. v��- 'o�J.l.•� .. 
}.J r}-:�}'_:.';: 11\a n, .. µ_c\, .,...,.,;�J. l.S1 � U. nl u. 'or,,. 

-
\ 'J' ::--....·..,: •• •;•. 
'Q �,:::�:J ... •------------------------------1
� .):; 5:•::; :, .. :-:.,; ..... �.1------------------------,----,--------1 

-,,.:�.· •• "'!.;; ,'-. ◄�Jo\ ,.,w>r l,,� ... ..,, 
)t�8:'=:-1/.·l'-=1os:1:!:i!;::!:=,_=,='"=· 1===5=====0-=cJ.���Y.:1�"1

5
¾r1:�,.,"-'h-£-=::-. "\�lJ�M= .. 1�_"::!:...,'t'....,s1r-..!.:tJ.=.f;!o

;"', "�:?;;=!- 19,10 .... 7�·:=c·=·�!!:::1!:::3=:=s=J""=·t 1=1==='!:-1 - - {:::•:.;:,�··) M�-'.'" v.Cr5. ,.:-0---- -�.:°\�%a½ fll<../10%t'c.ls,�. Dr-,'Jkt!: I .:is·-11, 
�-/):\ -h-t.. f�

1c
_
/

ohl. .,t' b��. i:sYJS ll.olv. br". 1w1ni,r.
,-. -, •. o. """ r-x"' n, 
�=•.•,·,: :i:..... ·.' .. ·•·:-.:;:•:i-------------------------------1.'\��·-·.:••------------------------------1
: :.:-�:·: .: 
::.·.•::-::------------------------------1 �·•::, �:: 1--------------------4------------1 ·•.· .. :-:. �-. • .. ·; -� ... 1--------------------------.--------1 

•'�•••�· i \ l • ••·• •• ·• • •• •It'- /J,n· o-Yf.;(' tr:"'""'. 
.•.•; :••.: ·.·t--------------------t,===e=========\!========:=====i· ·,. :.'�.:. .: r-------:-=----:--=::.._..,.--=--:-----;-,;:----;r-. _11_0_.1,_-�ll_r_ .. L_,_C.� ,,c_-J'f_•�· �-r�'f' l........,.'11

___, - � j��:;:=:·:'·. 1/D.b- ll'f./,': S ... --.H� .X'1B-;s%�. )..-'f%c,,, o.%,., l • .. • • •• 
I\ -

� l\ ,t •,:•�•��•:••;\ ...,_._�, .rc. -tto .,;,:\.\.. h,.,IJ:....._ . Pi'.'S,"tl.. M.-v.C. :S ,h.o,.A .... ,. Jc . ., ... ,c A\•,,,,,.,., 

:;:; ·.; :: ,S ���� ... �U.d1'\2".::c:, "~ ,,t.,·H ...... � ,,., ..... .:.,.QL.. //l.E>-113.C.': J..\ .v 1 'i·lH'-

;;/\} .. /11.(-r .... rnfl 11h\. ,,{' 1S%h�lt /s¾ MA..> ,· .. tv�L ..... 
··/.·:.:.::-:------------------------------1

-'"'·1.1-11. \ ......... ····· .... .o:t�- ••••••• ------------------------------1 
� � :-::-:�.::.::·. -

-

-
-
-

� ·:::::t:: .. \:1-------------------------------1 
·::� ;:.·: •1--------------------4--------------l
·.·: !.:.�: .. !.J:,·.�:-:.:: 1-------------------------------1 
\•:;•:•:,:.• I I - ,_ • ;•:•::·-� 11'5 !t; - 111, : Ne')..\ D111. lJ'S'.8-)J.D.8: t'.n-t..JS : 13-S'f /t.J .3 
\{f\1--------------------i=:'l>;.LJ..,r- ' "=•.,l'-:.:....J ·.::;;.2�S:....·.:..:lb=------� 
< .•,: ••• 

Reported By: A • lo-..,r,� Reviewed By: l C[c:..YK.
Title: C,� . I ed-\.

Signature: A. /4� 
Title: \- __ / _ �l 

Date: ,-2-{'-fi? Signature: / V""---',� I Date:�/,, /,1,

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-60

Location: "E. t.>r 

10S'·0 

.&# = - ' - r r: 

01.! 
I 

~~ 4 
i I 

~ I 
I 
I 

I . 
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I 
, -- -~ 
V 

11.s- ' '&JS~..,7 
815".l.~8 I I 

I I 
I I 

16-0 
I I 

.I ~ ,, 



Project: ;..oo-i:::N - \

Depth 
(Ft.) 

117.5" I 

� 
iii 

i:;i.o.o 

11..s.0 

,,o.t> 

m .. s-

1}55> 

Sample 

Type 
No. 

� 

,i 

� 

�S-�kt'I 
B?S�XO 
I.\ •Z..I ·I&. 

� 

CJ!) 

-

Blows 
Recovery 

h 

� 

n-

BOREHOLE LOG 

Well Name: N Location: 

Reference Measuring Point: 

Graphic 
Sample Description 

Log 

Date:�· 1.S',IL. 

Comments 

I : 'B3'tl1i1 

Date: S' / 11 /tfo 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-61

' \ 



--� 

BOREHOLE LOG 

Well Name: A) A 

Project: }._ oo� I:)\)- I

Sample 
Depth t------.------1 Graphic t-----------,-------------+--------------1 
(Ft.) Type Blows Log 

No. 

I}?., 

J'1b,o. 

,�.2..s: 

1117. 

- Signature:

..' 

•.·.•ft.•, .. :, 
······��-... !" .. !�1f::J·-r-:;1-----.--------------+------------
.�---.:.-,'.•::• 1S'S"�?-1i,o.f,,:

ftt�hfl-------------------...µ,:::...!L.1£!::..-'----=-=-------1 

Date: '1 -15"•/t Date: tr./,,ftt 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-62

1'1 S 

11s-s.t -,1.o.1, '.-C..,t,J.."I ~rn1w 
Jy,:/U ,J,h/1. 

1St,.1o-1 7,t{A ; ..ti 



Well ID: (/f5'1i 

Project: .;lto-�\1-l 

Depth 
Sample 

(Ft.) Type Blows 
No. Recovery 

J.J$"JJV 

)'57.S: IJS'.l.11'1 

-
- � 

�* -
- � 

Jl,O.o-

- - �
-
-
-

i,.1.s·_

-
�� - ll-

-
l��-0-

I-
IEol -

-
-

1,1 5- I� 
- 1 rr ,,

- � r ..
! i-

. '• 

170-0-
-

----
-

' 

in<;_

� " -
! ii-

-
11$.!L.. 

- - -

-
� 

BOREHOLE LOG 
Pagel_ of -1. 
Date: '1-:.2. S", }l 

I Well Name: f'JA. Location: tJ f. <1.-iNl<-C C; t 6Yu-:',')

Reference Measuring Point: C:,�l � c-L 
Sample Description Comments 

Graphic 
Log Group Name, Grain Size Distribution, Soil Classification, Derith of Casing, Drilling Method,

Color, Moisture Content, Sorting, Angulari�CMineralogy, Me hod of Driving Sampling Tool, 
Max ParjicJe Size, Reaction to I Sampler Size, Water Level 

�{)\ii 
IS'';,".,-/bO.L ': s.,.'\){,',) (4$%5 . .J¾-.. oZ-\ ,.._J_ .... i-Jt �t'I,',.. ✓s·eo,.., 

r - .. ,. "'-- .'>. .\ -s5�a.\i.-rn�.11s-,:; ... ..C:� ...,/..c � ... \ , .... JI /SS,/.,-/UJ.I. :C.rt ..t'I B-a'/ lb I 
:-..•j;.\:..:-.�$ ::]:l!'.�;.,=:��! ,a ',O \-1,.3'!.,�5_!;:.,.,J-.l,�-•""-'".... ,., .. -
:?:��=:-:;: .. r". l'S''ts': t"\ot,t"+t o�\i� .... So..J. � ... 'n--.o't. J...f:c.-c._..._,.,,,,. -�- · M�\.r1'o � \,..M'. ,,/ 11.f-f. �---'ti-rnll.:·:.!f!:••:•• 
'·>.:•:,·:l!;: o a\,\. o1 'iO/o'b��/2n�\z:.. o,,.,.._\\ .<Sf½\\.. bri.,n;\. - . Mo!.. l..... ,,.,It ""� l\ll. ... ·•!::.•· .. ··" 

��¼�� 
'-'I'-' _, 

:���--!-�: 
:· . .: ... "::�: �-:; :: 1t,o.b'-/LS'J':qo,-,,c.l\u.. s,_.,..J. ( .... �)(in%�;10X .... o:tM '\ 
�-·.·-:-·.··. ......... ' .... . ....... ...... l-nr-.1t4-l. ,-.i.-11.Lo-.-"•�- � ,.{ 7S¾Gh_{\khs� ,.,_£�.
: =: .·o.·,· . ..11:_"t'.-t. n\,I. of iifobli. /<i/2+,k, rs .. \,..rt.».) ... J+r-t... ....... · .. 
• • ♦ I • I I 1-iJf� ..... r .. il. r o\,\. ,J.. �0%1,,\\/lnY.{t.\s:. l'\-<\.,,.:>;J. v<>k . •. · ... �el . 
:.-:, :�'(:\: i:; : � .. , ·••.• IC I\\ i'� s "d,.-J,. ... �1c., ... �L .. \-�c� k,J�. t\.rn. \_ -\-.
I t • I I I • 6 

-.. :-. :·�·1: lno "� ... n •. L.... +r,: . t.M. t•i.'u,... ,u)Y ff U. ol.,. bi-:. 
��:r.:.-:.:♦; :•-:•r•t-:-�•-.-
. �=·! ·::•.·:� .... 
;,:·r:-v: ;� 

:-'• :�: 0• .... 
:-: �--::.:'If� 
1• 1 • I I., t ♦• 

.... ·:··, .·,,· 
•. '/:��:-.:·!· f-··· .... 
.:�·=� ._,.:: 
: :e. :J :·::••·� .... 
. � :-: , .. ,. ;;:I ♦ I I . . .. . ,,,,
. . . .... ·- t ......... 
;:. :-;t;. :� .. :, 
.-: ·,}\:._:•:-:·:: 
·!•�;-�•::;i.}i
.·:•�··,····'·'· 
: .� !: !.i'l ::·- ...... . . . . . . . .. .... ! �·::•.�' 
: : t:. ! � :, 
·
11

•• •: •, �:
: •::-r:� . . ·. 
=�·:.:·•:� ·-::. 
1-·•:•:•·.-.·. .. ·: ·. '• ·. 
��1:i:;:::�:·?-�'-� 
•,11·'!!�!:'!. 
;·�:.:•�·•.-:7•. 
·:·�� · ...... ,,
::� =::·:::� · .. ! 
.. ·,�•-·� =:· 
::.�. :�f' ..... :� 
\:. !;• ·�:·-: 

�:�:•,:. •.:: ,,. ·, •· •••••• < :•··· .. ··.· .. •::•:-i�•--.: 
. ,·.-.·.·••;'.: 
, ....... : ·: -: .-:,•.;•.·,·· ..• \ . ... \ •t l• 
:-·:•.:. · .... !' 
. �:-: .... ii::. 

:• ..... 

no rx"· \-\C). 

,�--.b '- 1)0 ,6': £. n... ... \ \. s .... �l ("" "S) ho¾� �<I.... o¾"') 
r,o�.-oc-.sdl. t..-v.C. . .,.,n ... �- J 70% fA.. �,!s ./Jo¼ l'lo-�,c..
Jsor'>. Ir>-�- "-�--t. o\,).of b!.1-\-. -+rt.. t,1.r-Ail. r.,_,l 

0� S.?¾l'l�n>-.lfo%'h\\. 1--'S''I½ }i, .lv.brn. Mo;�t.
"'- ~"'. �,c., . 

110.7-175'.1': �°""ll ... �--.J"--S)h<--�%'� �'.l:"A 0% ... ) 
\/.S� .. -:.l- \o ... '1>.vt. ,.,..t�.-H. (.--v.c ......... � .• J 7#.'Clit.(c\A\
)..S½,., .. �L ,,/ 5.,._'t, ... " .... �-vt 1�). o� <too/:1.cl). 1b½'+c\..�. 

1 

C rvlc,\..._ <la..\��,� vlr:.:...,,.\ MzJ ...... �rU. \ie.l� 
0� C'.�----: J..SY){/./-_.).,. l,r., ..... ;,J. ilol'IC-n. t-lc..1

,, ,� fl 1-t. ;.

e.17 IS: i; "..,. irtL \,.,}_ J ,.,_-c.. �- (-i;f,,.S;J.1s-¾.fck, 1 

175.s-110.i : tJt.j('>t a,..

)�O.b - !IS. b : c.,,...,_ 1S : &:,"I I tJ 
Dr:\l<l. )·).7-1£ 

I l�S' k- /7V .1,': t--c. 21, : 133'1 I� S" 
D.-:\)J. l -1-7-1�

""\. ., .... rJc-,.,_ 

110:-r- 11 � .. ., : c.� l.1: f3J'1/I, 7 
Dr:\\()_ 1•11-lt, 

l7.S:i-1i0-'6: w :z.B: 6:J'fJb 1 
l'lr-:\,� )-'J.7-)J. 

Reported By: A,. L __ ('\\o...u. Reviewed By: 1--C..\Q\ .-k. 
Title: c_.,,, .-,✓ � ·"' 

Signature: A -� 
-

I Date: '1 JS-:lt

Title: c'fl ,._,, r,G ,,.J ... 
Signature: .7°"'- -z I Date: "S/u./n,

A-6003-642 (03/03) 
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Project: 2.co - N - \ 

117.-

\"10.0 

BOREHOLE LOG 

Well Name: NA 

Page_!..of _!_ 

Date: �-2.'::>-,Jt 
Location: >J6.. e.rAC,(' i "6

Reference Measuring Point: C Cb\,\'I'\ 

-�.

A-6003-642 (03/03)

SGW-60265, REV. 1
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BOREHOLE LOG 
I Page.!!._ of_:!_ 
I Date: 1-J.r.J,h

Well ID: C4S'i9 I Well Name: N�- Location: n t'" C' -rzv · b Ni:. . �ri'-c..r o""r 1-:1, er, <.>.

Project: 2a)-f)\f - I Reference Measuring Point: G<1,v.."' � -:\.,_� 
Sample Sample Description _ . Comments 

Depth 1-----.-------1 Graph ic 
(Ft.)_ Type Blows Log C

Gro
1 
up

M
Na�

t
e, G

c
rain

t
Siz

t
e

S
Dis

rt
tfibut

A
ion, s

1
oi!

�
GlfM.mca

1
tion, 

M
Dep

h
t h

d
of Cf D

as_i("\g, Dsrilling
1
_Met

T
hod

1
,

-

-

-

l)..oJ.S-

-
-
-
-

-
-
-
-
-

-
-
-

-
-
-
-
-

-

-
-
-

-
-
-
-

N Recovery o or, 01s ure on_ en , . o mg, r:igu a
_ 
n ;...

_ 
,vi-1.,

_
era ogy, etl o o nymg amp mg oo ,0· Max Particle Size, Reaction to·.• ,vi ,-,,, Sampler Size, Water Level 

..• .,Jicl �L::'.L\.,. ,...,�.:-i....:, .... \:o.,, (.-& .. \,,.\;C:-tt -- �-";·�-:.� 
;..;J • , __ �,o, ·,. ... CW(.,;�\.\�,.. ,-,. ob). -Jn...-/�Ll. "'J-.,:2.t1 

I\ 

\ 
\ 
\ \ 
\ 
\ \ 
\ \ 
\ 
\ \ 

\ \-i: 
\ 

�\ 
\\ 

\ \ 
\ \ 
\ \ 

\ 
\ \ 
\ \ 
\ \ 

\ 
\ 

Reported By: A- L "-� Reviewed By: T, C ( r,,.. j le
Title: G,-e.n .te-:.J1. 
Signature: �

.P1r'I 
� I Date: "f·.ZS-16 Signature: �u -c,_ I Date:�/,,/," 
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BOREHOLE LOG 

Well ID: /' .ct..'70i I Well Name: N-A Location: 13'{ C..C"�\o� 

Project: '21ft) - hU - l

Depth 
Sample 

Graphic
(Ft.) Type Blows Log

No. Recovery 

0 

2-
i1J$81� 

�:Sfl�
�

.,_ 1353�17

b-

�� �-

10 -

-
-
-
-

:20-

-
-

-

-
-

Reference Measuring Point: 
Sample Description - ..'·' . 

Group Name, Grain Size Distfibution, Soi!-Olas_sification,
Color, Moisture Content, Sorting, Angulantv

"'
Mrneralogy,

Max Particle Size, Reaction to HL.1 

\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

\ 
\ 

\ 
- \ 
- \ 

I Page_! ofE:j:_ 
I Date: 5 ·JJ �lb

Comments 

Depth of Casing, Drilling Method, 
Method of Driving Sampling Tool,

Samoler Size, Water Level 

I-JO -i---,l,.,........_-+-,t)--.,_,
.,,
,,,.... ... -.,-'.-+-«---+------------\�

\
-------+-------------t
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-
-
-

'i1S -

\ 

" I I 

Reviewed By: f ,--. CfA
.,..
(c._ 

Signatur�: -A_.J----:,_

1
A_:J, J)., ... djDate:5-/J./t Signature: X, v'}

.,.---

V 

I Date: r., f 7-/,1o
A-6003-642 (03/03) 
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Rep]iied By: A.'-~./\\-,'--'----'--/ V..w.-~I r 
Title: (.,,..,_, __ .j. 

·-: ... , 



Well ID: CJMbt.,

Project: 2DD-DV- I

Depth 
Sample 

(Ft.) Type Blows 
No. Recovery 
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BOREHOLE LOG 
I Page�of� 
I Date: �12.I 1 � j Well Name: NA Location: '2.l'4, -B-4!, trib

Graphic 
Log 

/ 

Reference Measuring Point: ';,
n,uN\J. � .. -!A - IJ

Sample Description Comments 

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angularitv

t
Mineralogy,

Max Particle Size, Reaction to Hi I 

' 

Depth of Casing, Drilling Method, 
Method of Driving Sampling Tool,

Sampler Size, Water Level 

llr-. ""iri-A. r -';. e,_ <- ,\.r..,\�. :\�� �<:c_\;; 5�M�• j . n. L • A-£ S-.K·IL
\:. -0b\. ,,f b.s\\-ls "'\,.,_,_no. "'.'I. ). s�¾�. ~�\, �c-n. "t• d . 1'\r-�\� l � .:l •.D,0 /.b

I 

Reviewed By: -r.� ( \n � '\c 
Title: h--1JJ . -;; ./j., . / ' �liA. ,�: Title: C Tl,.,.\,..,,. ,._\.-

Signature: A.� ,�-L .... D ..... )' Date: '5-��-g)i 

A-6003--642 (03/03)

SGW-60265, REV. 1
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I 
----- ..i... J U 
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-

I 
'17.0-1.-17.f: o.. 0n ... \\., "-L.J "' ~ )( ?')')% :'\ '"~~ o.%',..) t.i?.0-'1"1.S '.·C.,rL 2 : BJl,"{AIPi 

' 
. IUl:l'JH I ' ·-. 

$ - - I -
M M--l\ ·\\C,) . lot. i ~ ;-;~-;, ..... "' -

I 

'17. ;- '-17. 5;' I: ... \\-\. , :l-l :~\ .. Scn'lj_r.l"";) 
(JS-;5'1'1 10~ ~1r~.:!' r \. -... c.. ~ .'t:~:~: . ~- l 

l~Y.° .£., -c~~. ,e-i_~'J .. £.-r /\\.ii . J ~nv r,J<"""L".Ck, 

l,,,i """ p\,,..c;-t ', "". 2_.<;1'ri d.rh.. ~ . v. i.llt, <':n \le/. 
"'.>Lr-o c..r'\\..,., t l7.el.,..,, . J, t--- ,~er1':'~ 

'17. ~- - ~"IS' .. ... .nr-,M .\\., 5--l ( ... S) ( -00 -7,.J:":) ;.o-)< 2;,,._ 

V¼""'')~ ~0.1.--:. - Pl' . Sr t~ . ..l.c .. .:rv~ '• ._.; 

,-,.. -v.-t ,._.,.,_ .... :-.. • .(' So/-;--D¼,...,_.C_, .. ~ l'il, ~,/ u,C-
v.r.. obi t~"' ... ,-,;1..k,: .. 11, rJ. 4~%" I?:; )t- 1 I 4;M<., ~ 
).. ~Yi{ It "L. ½rn VI• r\ (8.,,,0...,.t. Mo;,,_.\-. flll (')(."' \\(J. 

Reported By: 1 '\. lo---{\l, 1 A / .. L.1a...'vJJ.-.... _.J . 
' 1· ' ---

-, 

1 ; Signature: -;:>'-,,,.-~ I Date: '(r:. (fb . .. -
-



Well ID: Ci7o/,, 

Project: )OO-DV-\ 

Depth 
Sample 

(Ft.) Type Blows 
No. 

c,o.o 

BOREHOLE LOG 
Page�of I
Date: S-· /.2.•lt

Well Name: A Location: .2Jl,�B-'"I 

Reference Measuring Point: C
7rb.,..,,i 

Comments Sample Description 
Graphic 1--,--------------=---,-----,----,---,------,,----1-=------....,.,....,,.,,....---,,-----1 

Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 
Color, Moisture Content, Sorting, Angularitv

;..
Mineralogy, Method of Driving Sampling Tool, 

Max Particle Size, Reaction to H1.,I Sam ler Size, Water Level 

0 

.,., : C,,((_ tt: B32� '() ::,,,.",-t<---t''-'--.------,.,..-i'-==�-r---,----,---,,.,-----:,-----::;----,--�..-,-:--:'7'"C""-,,..,..-----:-k------'--'---'------"....:.;::.....:......;._......:......:....---1 
-s; 

Reported By: A . l 
Title: G 
Signature: Date: $1 '-·lb Date: ' (, {rr,. 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-68



BOREHOLE LOG Page offt 
Date: -s-/1,·/t 

Well ID: C."fl?of:. Well Name: A) Location: .Z.)h-13- '1b

Project: loo- Dv .:.. Reference Measuring Point: 

Depth 
Sample Sample Description 

Graphic 1---------------------+-------------�
Comments 

(Ft.) Type Blows Log 
No. 

�7. ,,_ 

.... ��-

� 'S.0 

"' 

�7-' 

Date: y. ·lb Date: l, ( 1-ft e,

A-6003-642 (03/03) 

SGW-60265, REV. 1
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Well ID: C..17ob 

Project: ;2.eo- \)-

Depth 
Sample 

(Ft.) Type Blows 
No. Recovery 

7S.
0 

BOREHOLE LOG 
Page 5_ of .Li 
Date: �--IL -/1, 

Well Name: NA- Location: -Alb-B-Lj

Comments Sample Description 
Graphic i-----------------------,--,......-,----=---c---t-::---,-....,....,,--,--.....,....-=--.,,..,,......,.,----,--1 

log Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularitv

>-.
Mineralogy, 

Max Particle Size, Reaction to HL-1 

Date: <!:·Ii -f J Date:'(':,. 1r,, 

A-8003-842 {03/03} 

SGW-60265, REV. 1

C-70



BOREHOLE LOG 
I Pagef£._ot_ef:-
I Date: s-:i..s-Jt

Well ID: (...870b I Well Name: AJA- Location: )lb_ B- '-J b t.r:b.

Project: )..po - D\t -1 ev-..

Depth 
Sample 

Graphic
(Ft.) Type Blows Log

No. Recovery 
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-
-
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-

-t1S 

Reported By: A.. �-A�
Title: Gr�. , �h. 

Reference Measuring Point:
Sample Description 

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angulari�, Mineralogy,

Max �ijrticle Size, Reaction to Cl 
?1'-1-�.L) ': S:H-. fl1)(�5,%..., +-� .s L .. '\ 
,.it:\-. leu.> -M�. j _, .l.. 5; 1.\-. •-L-J lu'lll. 3/7 },,A,..,A. vJ/
v.\ ...... n,);"l A ..... � •. ,-l:'-1-., v.t l .... "4...,.�A . ..s. �* $'o½S-o't
....... �- �-,C.ls:, .. .J i-c-, $0!''>. �- ,p\,\. ot 't,.,\l .__,,,\ 4 _.,,.�_, 
�<...\i - - \ �\\... - " .,•fa.<(,, LI J., oth -\\,...,, 0% h,
. ..,.5y;_ ::,. '@1, ....... 1 1$D.ir):J-M f.l� ... --. J .. c.\..J.. lo'lll'j{ ,l,.

@- 11.l,'·. K' }hi. beA 0\ '°:\l S".,.� (7S:/� 1.c;"./,..)

Comments 

Defith of Casing, Drilling Method, 
Me hod of Driving Sampling Tool,

Samoler Size, Water Level 
�t., .. ,J> 1).., ,,1),.,.., . 
71. o-9,) D: f -- c:i : r.-l��-�.l

-- ;.\, �,...,.,,- -

11\. - vL <..-\,-.,_.._ .... � �\ �/<."'n¾;,-,.-..,.-,\�h,'t. c.,L J
ID'til-%bl">Wn. 11<>�""' IW. we.\. 

'el'.).'1-'6Z.1,, k,_At ( 5) (loo�) w. sr\k .... ,. i+ro-\kJ.
.. ,r_ :i. "· c.. �- 4- M. ,"). ,-\-ro...�:\:-ec\ ,,.-h, i -h,. I -ti..:._11... IUd.s..
11.t-M,,S .\ieh o"t s,-.,-Lb:i MJ:.l.c�\,,:,cd---c.-v.C "' • .I
�<,h �£ ,in%°b�\.\-/AoiG-k.,U., lf""lll; .... \.. naNlkl. 
JsY ½ J.1-.,,\,,_ \Jr., 

-

,_ 

� � '"'
') -

R-

I
Reviewed By: ksc..� Cla-lc

,, 

Title: ( <1 ., .r1 I . .- L
Signature: -�-r'1 _;z:'¥ I Date: s-2�.Jl

.
- V 

Signature: /- _ f__.._ I Date: r.r 1-(t�
A-6003-642 (03/03)
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BOREHOLE LOG 

Well ID: ( '870(;, j Well Name: JJ � 
Project: )Do -Dv -I 

Location: 3 / I:, � 13 J.j{:, C-f',' b

I Page1._ot_ef
l Date: 'S'-/L · //,

Reference Measuring Point: t;tb. 11J.. � ... 1�
Comments Sample Sample Description 

Depth 1-----.-----1 Graphic 1---,,,-----,,...,----------=--=-�-:---=-""'."."'"::-:---=---+-=--,--,-,=--.,----------1 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angularitv
6

Mineralogy, Method of Driving Sampling Tool, 
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-
-
-
-

-

-
-

9v."-

-
-
-
-

-
-
-
-

"IS.o-

-
-
-

-
-

-

-
-
-

Reported By: A . L. "'\iii •A
Title: ('_.,ro_ :f�, h,
Signature: A. A, 

Max Particle Size, Reaction to H I Sampler Size, Water Level 

Reviewed By: I/ 4- «v... (\,.. ,...'f:
Title: (.., ,, "'' "'"' �-•J-

· I Date: S-·lb • IL Signature: -7- �---::= 1 Date: '/1-/1,_

A-6003-S-42 (03/03} 

SGW-60265, REV. 1

C-72
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Well ID: C.?>70b 

Project: J..oo -b\/-

BOREHOLE LOG 

Well Name: NA 

Pagecg_of� 
Date: S-, 'I:,· I, 

Location: J.J&· B·LJ/. cr:b
Reference Measuring Point: �� 

Sample Sample Description Comments 
Depth --�--- Graphic 1--:::----:-:-------,------,---=--:---,-,--,------::-....,.,....,,..,....----+---------------1 
(Ft.) Type Blows Log Depth of Casing, Drilling Method, 

N Method of Driving Sampling Tool,o. Sam ler Size, Water Level 

Date: S· /b· b 

A-6003-642 (03/03) 

SGW-60265, REV. 1
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BOREHOLE LOG 
Page�of 

Date: S. 17. JI, 
Well ID: C '$70(. Well Name: IJ}; Location: l\b-13-'ibu; b
Project: l..oo-�'1- Reference Measuring Point: {]; 

CommentsSample Sample Description 
Depth f---��---1 Graphic f------------------�---------i---�----------1 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

1XJ .. -

1�1.S-

N R Color, Moisture Content, Sorting, Angularitv
C

Mineralogy, Method of Driving Sampling Tool, o. ecovery ax Particle Size, Reaction to Hi I Sam ler Size, Water Level 

.. . � 

: .. · .... ·; .. .. : ·-���..;,_;_;.;.:.;.:__:_:.....:;=.;;....;_,;,...;...=.<....;...;;..:....:<..�.;.:..:....:..o,::..,.....;......--,1----------------l
··.· . · . .  
. -.�·.•.: :: :--1------'--"�-----__._ ............. _ ...................... .....,,��-----------------t
.. .. . . . 
• ' . ·------------------------------------l

..... 

· /{, 

,.., 

Date: S · /7· /t 

A-6003-642 (03/03)

SGW-60265, REV. 1

C-74
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(ft,,../4•-"""': ~: .. -\- 1" h.-J.. . .J' ,..,__ :S . .., .f toKQ\-. t1..k h~z 
,.._, .,,,ii M .... S:.-, J..'S'I¾ 1'b.L br . . /lel"!l,A ~ 

Tt.lo•-r•llo 



Well ID: (. Tio(?

BOREHOLE LOG 

Well Name: 

Page!Q_ offt_ 
Date:�. • I, 

Location: .2/b- G-'t 'lo 
Project: )..oo -hv - Reference Measuring Point: Gp�� 

Comments Sample Sample Description 
Depth ---�----< Graphic 1--=---....,..,..-----,:--,--=------,--"".".'"""--,---=---c-c--=-,--.....,,,.-,------1f-=---,--....,.....,,-------------j 
{Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Derith of Casing, Drilling Method, 

IJ1.', 

No . Recovery Color, Meis:�� ���la�\,rz�
rti�i·

a�fl�� l�i�trineralogy, Me��� o���y��7��Ttrlriv!1ool ,

Date:<;, -,. Date: '-'1 / 11. 

A-6003-642 (03/03) 

SGW-60265, REV. 1

C-75

l'iO 

llfl. 

l'15. 

, 

"". 
Reported By: /4. 
Title: 



·'

BOREHOLE LOG 
Pageil.__otJi
Date: S-·17•/'

Well ID: C. "J?o b Well Name: )J Location: Z.)'b-13-�b

Project: "J....OtJ -Dv - Reference Measuring Point:
Sample Sample Description Comments 

Depth 1-------r------1 Graphic 1---------------------+--------------,

(Ft.) Type Blows Log Depth of Casing, Drilling Method, 

15"7-
0 

)l,o.o

lb1,:S-

IL7,'!> 

N Method of Driving Sampling Tool,0- Sam ler Size, Water Level

7;,.., -111. 3: &� � ·. 
·2.&·II,

Date: ,.
/ 1 /,b

A-6003-642 (03/03)

SGW-60265, REV. 1

C-76
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BOREHOLE LOG 
Pagef±:_ of d 
Date: �-- &· 

Well 10: C 1'1o(, Well Name: A Location: ?..lb-B-�, 
Project: )00- \} � Reference Measuring Point 

Comments 

� 175. 

" 

177,� 
177J-/8io3 � 

• C ,."H

ate:5• S-/6 Date:(,/ 1!,
,_ 

t,·2·11, A-6003-642 (03/03)

SGW-60265, REV. 1

C-77

Sample Sample Description 
Depth 1---------,-------1 Graphic 1-----------------=---,-----,,----t-c------------------1 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, 

N R Color, Moisture Content, Sorting, Angularity, Mineralogy, 
o. ecovery Max Particle Size, Reaction to HCI 

. 
r
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,n 

" r--

:i~:::•:..-.~ ' • ~ ~ ;",!-;~-:.-;~~ 1=.;= ..... =a!a:;6;;a!!!~5!~~!:-!"""~=-+~7,"7:f~~"-!l'!':-t---:....:..:=:;....;;.+_.,a.---'-~W:::~ 
•• ' •• ,; ; 1-J.~~:___~==-+1~..l,,LE-"!,,.._..LLJ~-"'::.a;;;: ...... ..u.,:~p,,&J+--------------a 
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BOREHOLE LOG 
Page !..2.. of if: 
Date: 5· J6• 

Well ID: [. <f>70b Well Name: A Location: 111, -13· Lj I, e,r-;\,
Project: �00 - °t)\I - Reference Measuring Point: 

Sample Sample Description Comments 
Depth 1---�----1 Graphic I--=---,--------------,--,-----+-----------� 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

167.5" 

l"lo.0 

l'I�-� 

N R Color, Moisture Content, Sorting, Angularity
).,.

Mineralogy, Method of Driving Sampling Tool,o. ecovery Max Particle Size, Reaction to H1..,I Sampler Size, Water Level 

l'b7.3-11i.f:� 31: 8311111 

L)r; )J 2·')S·/L.

Date: '- f 1/ 11., 

A-6003-642 (03/03)

SGW-60265, REV. 1

C-78

Signature: 



BOREHOLE LOG 
l Page ti_ of ff
I Date: S· I· 1£,.,

Well ID: C..'tlD((> I Well Name: NA Location: ��(o- B- zt(o C!.rt b
Project: :).60 - t,./, \ Reference Measuring Point Gtro� Su.Yf a,rt'

Comments Sample Sample Description 
Depth 1------r---...., Graphic 1---,=------=----------------,-----------+---------� 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

2D2;:4j-

-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-

-
-
-
-
-

-
-
-
-

No. Recovery Color, Moisture Content, Sorting, AngularitytMineralogy, Method of Driving Sampling Tool, 
Max Particle Size, Reaction to H1 I Samoler Size, WaJer Level 

ttdb ��� t,1.�-.2b2.3��G.r,.-.tf�)�(75•1 • .t1 '2l'"J.S. s•,.• i) $.nru't-wl 4'i5' ttJtrP
�c.,. Pr �..wl.('. 51>•1.�d<'tl..�·1.,4�, vl' .... 1-.-tn ••• ,-..&.LL • 1l--t.O 

� I< • .,.,..,: m.-V� u -ro•t• 0b..Gvl�.r �·J ,M,.f,,,: 
ld.ru "'1.l"W\ ,:1, .il,.1 �l)VR.5I,. - .,,: .. "''- h,:11\ 

1 

1'183-?Dl.3
1

: Milrll.r.6 
I :Pad'k � --,� .J I IJ , &>w-L

.2. ta.2.2&.t-11

. J •

Reported By:
.,. 

� f�L ( Reviewed By: ,;:..� .... C\4 .... k
Title: r-,11£04.J•� 
Signature'- / )1J • , 1 r .JI. u. ,I, JJ..

II 
• 

Title: { YI ., .... \...,... -� 
I Date: ( ... f2J Li., Signature: �

tA.-
� 

• • 
I Date: C. 11hr.

A-6003-642 (03/03) 
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