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COMPLETION REPORT FOR 241-C TANK FARM 200 SERIES TANK ACTIVITIES 

1.0 INTRODUCTION 

The U.S. Department of Energy assigned the River Protection Project (RPP) Washington River 
Protection Solutions, LLC (WRPS) Richland, Washington, to collect and provide subsurface data 
from inside and near the C Tank Farm located in the 200 West Area of the Hanford Site. WRPS 
contracted EnergySolutions, Government Group, Inc., (EnergySolutions) to perform the field 
activities required to gather this data. This data was intended to provide information about the 
distribution and movement of contaminants in the vadose zone under and adjacent to the tank 
farms, and it will be used for eventual retrieval of stored tank waste and closure planning for the 
single-shell tanks. 

GG-NW-DOW-003, Description of Work: Tank Farm C-241 200 Series Tanks, Rev. 0 (see 
Appendix A) provides a detailed description of the scope of work performed. Energy Solutions 
was responsible for providing equipment and personnel to conduct the direct push activities, 
geophysical logging services, and safety oversight. EnergySolutions also provided technical 
support and prepared final reports. The following appendices contain copies of documentation 
generated during the performance of the above work scope. 

Appendix A. GG-NW-DOW-003, Description of Work: Tank Farm C-241 200 Series Tanks, 
Rev. 0 

Appendix B. Global Positioning System Map 
Appendix C. Drilling and Sampling Daily Work Records 
Appendix D. Geophysical Logging in the 241-C Tank Farm 
Appendix E. State of Washington, Department of Ecology Documents 

2.0 SUMMARY OF ACTIVITIES 

Guidance documentation and preparation for control of field activities were completed with the 
release of the following documents: 

• Description of Work: Tank Farm C-241 200 Series Tanks , Rev. 0, (GG-NW-DOW-003) 
• Job Hazard Analysis, JHA--GG-NWOP-RO-2118, 
• WRPS Work Package, Four Deep Electrodes {TFC-WO-12-6118) 

Mobilization to C Farm began on March 27, 2013, with the mobilization and staging of a direct 
push rig and equipment outside the C Farm fence line. All field related activities were 
completed and all equipment was surveyed and released, or packaged for disposal, on 
June 5, 2013. There were 40 working field days during this period. 
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Four exploration holes were driven for this project. Spectral gamma data was collected with a 
combination Lanthanum Bromide /Bismuth Germinate Oxide instrument and neutron-neutron 
moisture log data were collected. Multi-level resistivity probes were installed at several depths 
as the boreholes were decommissioned. 

3.0 DIRECT PUSHING, SAMPLING AND LOGGING DETAILS 

3.1 DIRECT PUSHING 

In accordance with GG-NW-DOW-003, Rev. 0, the placement of exploration holes was 
accomplished with the use of a hydraulic hammer system. Boreholes are pushed, using a 
6.35 cm (2.5-in.) outside diameter x 4.45 cm (1. 75-in.) inside diameter casing, at predetermined 
locations to specified depths, or refusal. See Table 1 for details on the locations and depths each 
borehole was pushed for this project. 

3.2 SOIL SAMPLING 

This project did not include taking soil samples. 

3.3 GLOBAL POSITIONING SATELLITE SURVEYING 

In accordance with GG-NW-DOW-003 , Rev. 0, Rogers Surveying, Inc. , identified the original 
locations of the exploratory boreholes using a Trimble 1 5800 Global Positioning Satellite Survey 
system (or equivalent), paint and stakes. The coordinates and elevation of the completed push 
locations/boreholes are provided in Table 1; a map showing relative borehole locations is in 
Appendix B. 

3.4 GEOPHYSICAL LOGGING 

EnergySolutions and Three Rivers Scientific conducted the geophysical logging data collection 
and analysis services on the exploration 6.35 cm (2.5-in.) probe boreholes. For the geophysical 
logging, a portable small diameter logging system was used to collect spectral gamma and 
moisture data from the bottom of the borehole to the ground surface. Calibration details, survey 
results, and data interpretation, as well as copies of the collected and processed log data, are 
provided in Appendix D. 

1 Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California. 
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4.0 RESISTIVITY PROBE PLACEMENT 

Resistivity probes were placed at pre-determined levels as the boreholes were decommissioned. 
The drive tip was knocked out of the bottom of the tubing, and the tubing was back-pulled filling 
the borehole with bentonite until the desired depth was reached. Six inches of silica sand was 
then added to the borehole. Next, the sensor, which is 18 in. long, was placed in 2½ ft of 
diatomaceous earth, leaving 6 in. below and above the sensor. Another 6 in. of silica sand was 
added to the borehole. Bentonite was added next and the installation process continued. 
Resistivity probes were installed 20 ft apart. After all the probes were placed, bentonite was 
added to the borehole up to the surface as the tubing was back-pulled. A protective steel casing 
was cemented in place approximately 30.48 cm (12 in.) deep at the surface to protect the 
protruding probe wiring. 

The State of Washington, Department of Ecology (Ecology) decommissioning documentation is 
provided in Appendix E. 

Table 1 shows the boreholes, coordinates, pushed depths, and depths of resistivity probe 
placements. 2 

Table 1. Borehole Information. 

Hole 
Borehole # and Northing Easting Elevation Depth Probe Depths 

Type (meters) (meters) (meters) (ft) (ft bgs) 

53, 73, 93, 
C8763 Logging 136589.938 575178.598 197.745 221 113,133,153,173, 

and 192 

C8765 Logging 136629.197 575194.454 194.027 211 
30,50,70,90, 110, 
130, 150,170, 189 

C8766 Logging 136616.347 575205.484 194.742 211 
30,50,70,90, 110, 
130, 150, 170, 189 

C8767 Logging 136609.301 575211.468 195.018 211 
30,50,70,90, 110, 
130,150,170,189 

2 The coordinates shown in Table 1 are the coordinates as staked and surveyed by Rogers Surveying, Inc. and vary 
slightly from the coordinates that were used in GG-NW-DOW-003 which were taken from CAD maps of the site. 
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5.0 ENVIRONMENT AL, SAFETY, AND HEALTH 

There was no safety surveillance performed during the 241-C Tank Farm activities. The work 
scope conducted under the subject Statement of Work was completed with no lost time, 
reportable Occupational Safety and Health Act of 1970 injuries, or first aid cases, and there were 
no incidences of equipment or personnel radiological contamination. 

6.0 REFERENCES 

GG-NW-DOW-003, Description of Work: Tank Farm C-241 200 Series Tanks, Rev. 0, 
EnergySolutions Government Group, Inc., Richland, Washington. 

Resource Conservation and Recovery Act of 1976, 42 USC 6901 et seq. 

Occupational Safety and Health Act of 1970, 29 USC 651 et seq. 

WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells," Washington 
Administrative Code, as amended. 
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DESCRIPTION OF WORK: TANK FARM C-241 
200 SERIES (SITES C & D) 

1.0 INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION 

To meet the requirements ofthc Resource Conservation and Recovery Act of 1976 (RCRA) and 
to provide for integration of these requirements with the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA), an implementation plan 
(RPP-PLAN-37243, Phase 2 RCRA Facility Investigation/Corrective Measures Study Master 
Work Plan/or Single-Shell Tank Waste Management Areas) was generated. This 
implementation plan integrates the RCRA treatment, storage, and disposal unit c1osure process 
with the CERCLA groundwater and operable unit remedial investigation/feasibility study 
process. RPP-RPT-38152, Data Quality Objectives Report Phase 2 Characterization for Waste 
Management Area C Corrective Measures Study outlines data that is to be collected to support 
the integration of these two regulatory drivers and meet the unit closure objectives. 

Since the issuance ofRPP-RPT-38152 in 2008, field investigations have been completed at many 
of the 23 sites described in the report. Additional tank leak loss studies have yielded new 
information about Waste Management Area (WMA) C tank history and conditions. These 
results have prompted efforts to modify and optimize the remaining WMA C site investigation 
activities. Washington River Protection Solutions, LLC (WRPS) generated a revised work plan 
(RPP-PLAN-39114, Rev. 2) which describes the remaining borehole investigations near the 
C-200 Tanks (Sites C and D in the report). 

This document provides the work instructions for conducting characterization efforts inside the 
241 -C Tank Fan:n at Sites C and D. The sites associated with this document are in the general 
vicinity of tank C 109 and along the fence line northeast of tanks C 20 l, C 202, and C 203 of the 
241 C Tank Fann. The scope of work includes: providing equipment and personnel to conduct 
direct push activities; providing safety oversight; providing geophysical logging services; placing 

· resistivity instrumentation in the exploration boreholes during decommissioning; attending 
meetings and planning sessions; and providing a written report documenting field activities and 
data collection at the conclusion of field activities. This work is being conducted at the direction 
of WRPS Closure and Corrective Measures group. 

1.2 BACKGROUND 

The U.S. Department of Energy (DOE) assigned the River Protection Project (RPP) Single-Shell 
Tank Program the tasks of transferring waste from the single-shell tanks (SST) to the double
shell tanks, and developing and implementing a strategy to retrieve SST waste and miscellaneous 
underground storage tank waste. The WRPS Closure and Corrective Measures group was given 
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responsibility for collecting and providing subsurface data from the SST farm facilities. This 
contributes to the process for retrieval of the tank waste. The intent of the SST WMA 
characterization program is to collect and analyze samples to provide an understanding of the 
distribution and movement of contaminants in the vadose zone under and adjacent to the tank 
farms. These SST fanns are designated as Radiological Buffer Areas or Contamination Areas. 

1.3 TANKFARMBACKGROUND 

The Hanford Site has 149 underground SSTs that store hazardous radioactive waste. These tanks 
are grouped into 12 tank farms that are further grouped into eight WMAs and are regulated under 
RCRA. WMA C encompasses the C Tank Fann (Figure 1) located in the east central portion of 
the 200 East Area and includes soil and groundwater contaminated by C Tank Farm operations. 
The C Tank Fann was constructed from 1944 to 1945, and began operations in the late 1940s. In 
general, the WMA C boundary is represented by the fence line surrounding the C Tank Farm. 
Many of these tanks have leaked, and there have been leaks in the associated infrastructure 
(e.g., pipelines, diversion boxes). Some of the leaked waste is known to have impacted the 
groundwater and exceeded compliance standards. 

The C Tank Farm contains twelve 100-series tanks and four 200-series tanks. The 100-series 
tanks are23 m (75 ft) in diameter, have a 5 m (15 ft) operating depth, and have an operating 
capacity ofl ,892,700 L (530,000 gal) each. The 200-series tanks are 6 rn (20 ft) in diameter 
with a 7.32 m (24 ft) operating depth and an operating capacity of 208,000 L (55,000 gal) each. 
The tanks sit below grade with at least 2 m (7 ft) of soil cover that shields operating personnel 
from radiation exposure. Tank pits are located on top of the tanks and provide access to the 
tanks, pumps, and monitoring equipment. 

1.4 PHYSICAL SETTING 

The SST tank farms were constructed in excavations into the near-surface sediments that overlie 
the Columbia River Basalt Group. The Columbia River basalt forms the basement bedrock. The 
Hanford formation unconformably overlies the Columbia River Basalt. The Hanford formation 
includes deposits from Pleistocene-age cataclysmic floods that blanket the area with mostly 
sandy pebble/cobble gravel facies, capped by a sequence of gravel dominated facies . 

2 
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Figure 1. 241 -C Tank F ann Location Map. 
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2.0 METHOD 

The method selected to outline the vertical and horizontal extent of contamination is a hydraulic 
hammer-driven push system on a tractor or track mounted type carrier. For this application, the 
locations for investigation (exploration) are selected through an iterative process as outlined in 
Section 3.0, "Borehole Locations." Data from the moisture and gamma logs collected from the 
exploration borehole will be used for characterization of potential leaks from and adjacent to the 
200 series tanks. 

2.1 EXPLORATORY BOREHOLE 

The exploratory activities are initiated by placement of a single tubing string that is 6.4 cm 
(2.5-in.) outside diameter x 4.45 cm (1 .75-in.) inside diameter (e.g., the exploratory borehole). 
This tubing is advanced to the target depth or refusal. Geophysical logging is conducted using a 
combination tool comprised of a lanthanum bromide detector and bismuth germinate oxide 
gamma detector and a neutron-neutron moisture instrument. The logging data is reviewed by the 
WRPS Closure and Corrective Measures and EnergySolutions Government Group, Inc. 
(EnergySolutions) technical personnel to determine the acceptability of the collected data and to 
note the formation/unit changes, where possible. The exploratory borehole will be 
decommissioned per applicable Washington Administrative Code (WAC) 173-160, "Minimum 
Standards for Construction and Maintenance of Wells," requirements (e.g., filled with bentonite 
or bentonite/cement grout as required) as the push tubing is extracted. Either multi-level or up to 
two single point resistivity electrodes may be placed in the exploration boreholes during 
decommissioning at the direction of the Closure and Corrective Measures Technical Lead. 
When these actions are taken, sand and diatomaceous earth are placed in layers around the 
sending/receiving segment of the electrode assembly and bentonite is used for the intervals 
between the electrode assemblies. Cement seals and surface protection will be placed to protect 
the wire leads at ground surface. 

2.2 PLACEMENT OF BOREHOLES 

There are five exploratory borehole locations for Sites C and D as shown on Figure 2. Four 
boreholes will be pushed (C8763 , C8765, C8766, and C8767); one site has been chosen as an 
alternative (C8764). The borehole locations will be staked by use of Global Positioning Satellite 
equipment and verified by a licensed land surveyor. There are no sampling boreholes planned 
for this project. 

4 

A-8 



12 

0 [D ... ___ "'""'"'-.e(•J 
lloear - (~ne?J ·---

GPRLEGEND 

R...oc.1:1-.•d ---!!SBII SU<faoe--.. 

RPP-RPT-55481, Rev. 0 

GG-NW-DOW-003, Rev. 0 

Figure 2. Direct Push Locations. 
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3.0 BOREHOLE LOCATIONS 

3.1 BOREHOLE LOCATION DOCUMENTATION 

Figure 2 is a location map of the area targeted for direct push activities Sites C & D. These 
locations were selected through an iterative process using ground-penetrating radar (GPR) data 
and review of as-built infrastructure drawings. The infrastructure interferences were reviewed 
from available drawings and site walk downs and this data was utilized for review of the GPR 
data. 

The final coordinates of the selected site were then plotted with computer-aided drafting. The 
borehole locations are documented above (see Figure 2). In addition to the coordinate position 
of the borehole location, the borehole depth, geophysical log data, and other pertinent 
information derived during the activity (e.g., depth of contamination as identified from 
geophysical log interpretation, degree of contamination observed on push rods during extraction) 
is included in the Field Activity Reports and State of Washington, Department of Ecology
required documentation. 

Table 1. Coordinates for Direct Push Locations. 

Borehole # Northing Easting 
C8763 136589.93 575178.59 

C8764 (alternate) 136639.84 575187.54 
C8765 136629.20 575194.42 
C8766 136616.37 575205.53 
C8767 136609.27 575211.47 

3.2 BOREHOLE LOCATION TABLES AND NUMBERING 

The exploratory borehole locations are tracked and documented on Field Activity Reports by 
referencing the Well identification (Well ID) number, as provided in Figures 2, or assigned 
during progress of the work. The unique Well ID number for the exploratory boreholes have 
been assigned and listed for use during this phase ofC Tank Fann Characterization investigation 
by the Hanford Site Well Coordinator. 

4.0 WORK TASKS 

4.1 SITE SETUP 

The push equipment will be mobilized and a controlled work area set up surrounding the 
preselected and marked location. A radiological pre-survey of the tractor and equipment will be 

6 
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conducted (per WRPS procedure) prior to moving the equipment into the work zone. As noted 
above, ground-penetrating radar scans and as-built drawing reviews and comparisons have been 
completed to properly select the borehole location. The equipment consists of a mobile unit with 
a hydraulically powered hammer and mast system. 

Support equipment to be used during field activities will be mobilized into the work area as 
needed. A forklift will transport needed support equipment to and from the borehole locations. 
Tanlc farm personnel will provide support, as necessary, for guiding the equipment onto location 
and for subsequent movement of the unit to the listed borehole locations. 

WRPS Radiological Control Technicians and Nuclear Chemical Operators will be onsite to 
support work during activities that create potential personnel exposure. Contamination control 
measures will consist oflaying spill protection material beneath the equipment (when required). 
Spill protection consists of felt and plastic sheeting placed on and around the direct push unit 
when necessary and prudent. Control of the work area and control of potential contamination are 
aided by restricting site entries by unnecessary personnel. WRPS Health Physics personnel will 
provide direction and support to ensure radiological protection is maintained for all personnel 
associated with the work. 

4.2 PRECAUTIONARY MEASURES 

During advancement of the boreholes, casing (push rods) wi11 be driven into the subsurface by 
use of the hydraulic hammer impact system. The borehole locations have been posi tioned to 
avoid impacting known/mapped structures. Careful observation of the push advance rates and 
resistance will be observed to precJude damage to any tank farm infrastructures should the as
built drawings be erroneous. If rod advance indicates that obstructions are present, push advance 
will stop, the direct push equipment and work area will be placed in a safe condition, and the 
Closure and Corrective Measures Technical Lead or his designee, and the WRPS field work 
supervisor will be notified. If during push operations a borehole is deemed to be "at refusal" as 
defined by trained operators of the direct push equipment (refusal is defined as a minimum of 
one inch of advance per minute of impact operations), the length of tubing driven will be noted 
in the Field Activity Report and the next sequential task as defined in Section 2, "Method," wil1 
be performed. 

All activities using the hammer unit will conform to the manufacturer' s operating manual, 
training of EnergySo/utions personnel performed by the equipment manufacturer, and applicable 
procedures and Work Package instructions that relate to the specific phase of work. As the push 
rods are extracted from the exploratory boreholes, the onsite Health Physics Technician will 
monitor for radiological contamination. WRPS Tank Farm-qualified uclear Chemical 
Operators will perform any decontamination required. The sealing requirements for 
decommissioning of the boreholes are defined in the appropriate sections of WAC 173-160. 
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4.3 GEOPHYSICAL LOGGING 

At refusal or target total depth of the exploratory investigations, EnergySolutions will conduct 
logging operations to gather geophysical information. All logging activities will be conducted in 
accordance with the requirements set forth in the EnergySolutions logging procedure 
GG-NW-FA-PR-001, Geophysical Logging and the EnergySolutions document ESTP-QA-PN-
001, Engineered Systems and Technology Projects - Quality Assurance Program Plan. Logging 
parameters may changed and/or log suites may be added or deleted based on technical needs of 
the WRPS project, as determined by Closure and Corrective Measures. The following logging 
suites are planned for deployment at the direction of the WRPS Closure and Corrective Measures 
Technical Lead. 

l. Lanthanum bromide/Bismuth germanium oxide (LaBr/BGO) @ l 00 seconds/0.5 ft. 

2. Neutron-Neutron (Moisture) logging @ 15 seconds/0.25 ft. 

3. Infra Red casing temperature data collected during moisture and gamma logging. 

Logging data will be collected from surface to the total depth of the borehole. The logging 
analyst, EnergySolutions personnel, and the WRPS Closure and Corrective Measures Technical 
Lead will review the field log data. 

4.4 CLEANING 

Equipment used for push advance purposes (e.g., push rods, tips) will be high-pressure washed 
using an approved non-phosphate cleaner. Ifit is not possible to remove the push equipment 
from the tank farm for cleaning, the State of Washington, Department of Ecology has granted a 
variance to allow for hand cleaning and wiping of the rods to meet WAC cleaning requirements. 
The push equipment will be visibly free of dirt, grease, and other possible contamination which 
would potentially provide for cross-contamination of retrieved samples. After being cleaned, the 
equipment will be protected from contamination from surface chemicals and push operation
related chemicals. This protection will be accomplished by covering the materials with plastic or 
other acceptable materials, if necessary. The cleaned and protected equipment will be tracked by 
use of cleaning certification documentation. 

4.5 EXPLORATION BOREHOLE DECOMMISSIONING 

Applicable requirements contained in WAC J 73-160 will be used to control and guide actions 
for decommissioning the exploratory boreholes. Each exploratory borehole will be filled with 
bentonite, a bentonite slurry, and/or grout (neat cement or cement-bentonite mixture) during the 
push rod extraction process. At the direction of the WRPS Closure and Corrective Measures 
Technical Lead, subsurface resistivity probes may be placed in the exploratory boreholes. 
Placement of the resistivity instrumentation and decommissioning materials used will be 
documented on the daily Field Activity Report and WAC Well Report. 
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5.0 ENVIRONMENT AL, SAFETY, AND HEAL TH PROGRAM 

The primary concern for Energy Solutions and the client (WRPS) is the safety of personnel 
assigned to perform activities related to the 241-C Tank Fann Phase 2 work. Field work shall be 
performed in a manner that meets the safety and health requirements ofWRPS Tank Farm 
procedures, 10 CFR 851, and the Occupational Safety and Health Act of 1970. An 
EnergySolutions activity-specific job hazard analysis (JHA-GG-NWOP-RO-2118) outlines the 
specific activity hazards and the mitigation methodologies associated with the hydraulic hammer 
unit direct push activities to be conducted during 241-C Tank Farm Phase 2 work. 
EnergySolutions personnel performing these activities have been provided the appropriate 
training and instruction to mitigate these hazards. A WRPS Job Hazard Analysis (JHA) 
checklist was prepared in coordination with WRPS Tank Farm Industrial Hygiene and Safety 
personnel for the project work package. The requirements of the WRPS JHA are communicated 
to everyone associated with the project (visitors included) . 

Both EnergySolutions Safety personnel and WRPS Tank Farm Industrial Hygiene and Safety 
personnel may survey the job site for safety and health compliance. EnergySolutions safety 
representatives, in coordination with WRPS Tank Farm Industrial Hygiene and Safety personnel, 
will provide onsite inspections and visits during the drilling and decommissioning/construction 
activities to ensure compJiance with health and safety regulations and WRPS health and safety 
procedures. Routine inspection reports will be provided to the WRPS Closure and Corrective 
Measures Technical Lead. 

EnergySolutions subscribes to the Integrated Safety Management System and has implemented 
an Integrated Safety Management System approach into all of its work tasks. These 
requirements flow down, not only internally to EnergySolutions employees but also to 
EnergySolutions subcontractors. All of the following are in effect and will be observed, enforced 
and followed . 

• Safety rules and procedures for safe job performance. 
• Radiological Work Permit. 
• WAC 173-160, as amended. 
• Occupational Safety and Health Act of 1970. 
• Client-identified standards. 

This program encompasses environment, safety, and health, including pollution prevention and 
waste minimization . All work for this project will be analyzed in accordance with the five core 
functions of the EnergySolutions Integrated Safety Management System. 

• Define the scope of work. 
• Identify the work hazards and Environmental, Safety, and Health (ES&H) requirements. 
• Analyze the work hazards and implement controls . 
• Perform the work activity within the developed controls. 
• Provide feedback on the adequacy of controls and safety management improvement. 
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The specific procedures used to accomplish these core functions are found in the 
EnergySo/utions ES&H Program. 

5.1 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM KEY ELEMENTS 

• Line management is responsible for the protection of employees, the public, and the 
environment. 

• Clear and unambiguous lines of authority and responsibility for ensuring ES&H are 
established and maintained at all organizational levels. 

• Personnel have "stop work" authority. 

• Personnel possess the experience, knowledge, skiJls, and abilities that are necessary to 
discharge their responsibilities. 

• Resources are effectively allocated to address ES&H, programmatic, and operational 
considerations. Protecting employees, the public, and the environment is a priority whenever 
activities are planned and performed. 

• Before work is performed, the associated hazards are evaluated and an agreed-upon set of 
ES&H standards and requirements is established which, if properly implemented, provides 
adequate assurance that employees, the public, and the environment are protected from 
adverse consequences. 

• Administrative and engineering controls to prevent and mitigate hazards are tailored to the 
work being performed and associated hazards. Emphasis should be on designing the work 
and/or controls to reduce or eliminate the hazards and to prevent accidents, unplanned 
releases, and exposures. 

5.2 WRPS-REQUIRED ENVIRONMENT AL, SAFETY, AND HEAL TH ELEMENTS 

WRPS has provided a comprehensive list ofWRPS, DOE, and Hanford Site-specific procedures 
and requirements for conducting work within the confines of the C Tank Farm. While executing 
the work scope detailed in this DOW, EnergySolutions will comply with all applicable directives 
and orders resulting from WRPS requirements. 

6.0 QUALITY ASSURANCE 

All work performed for the WRPS shall be based on the requirements of: 

• Title 10 of the Code of Federal Regulations, Part 830, Subpart A (10 CFR 830, Subpart A), 
Quality Assurance Requirements. 

• DOE Order 414.1 C, Quality Assurance, for facilities and projects with the scope of work. 
• NQA-1-2004, Quality Requirements for Nuclear Facility Applications. 
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EnergySo/utions will conduct work in accordance with the EnergySolutions Quality Assurance 
Program, to specific work procedures and to this work plan. 

7.0 REFERENCES 

10 CFR 830, Subpart A, "Nuclear Safety Management, Quality Assurance Requirements," Code 
of Federal Regulations, as amended. 

10 CFR 851 , "Worker Safety and Health Program," Code of Federal Regulations. as amended. 

ASME NQA-1-1994, 2000, and 2004, Quality Assurance Requirements for Nuclear Facility 
Applications, the American Society of Mechanical Engineers, New York, New York. 

DOE Order 414.lC, 2005, Quality Assurance, U.S. Department of Energy, Washington, D.C. 

ESTP-QA-PN-001 , 2012, Engineered Systems and Technology Projects - Quality Assurance 
Program Plan, Rev. 6, EnergySolutions Federal Services, Western Operations, 
Richland, Washington. 

GG-NW-F A-PR-00 l, Geophysical Logging, EnergySolutions Government Group, Northwest 
Operation, Richland, Washington. 

JHA-GG-NWOP-RO-2118, 2013 , Rev 0, EnergySolutions Technical Services, Richland, 
Washington. 

Occupational Safety and Health Act of 1970, 29 USC 651 et seq. 

Resource Conservation and Recovery Act of 1976, 42 USC 6901 et seq. 

RPP-PLAN-37243 , 2010, Phase 2 RCRA Facility Investigation/Corrective Measures Study 
Master Work Plan for Single-Shell Tank Waste Management Areas, Rev. 2, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-PLAN-39114, 2012, Phase 2 RCRA Facility Investigation/Corrective Measures Study 
Work Plan for Waste Management Area C, Rev. 2, Washington River Protection 
Solutions, LLC, Richland, Washington. 

RPP-RPT-38152, 2008, Data Quality Objectives Report Phase 2 Characterizationfor Waste 
Management Area C Corrective Measures Study , Rev. 0, Cenibark International, Inc., 
Richland, Washington. 

WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells," Washington 
Administrative Code, as amended . 
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ENERGYSOUTIIONS 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of~ 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Mobilize CAT #2 from E 'W to " C" Farm and stage outside of farm. 

LOCATIO : "C" Tank Farm--- car C-200 I EXCA ATIO : D -13-0035 
U-DIG: #13067441 

ST ART CARD NO. SE477S9 

SAMPL GS MMARY 

Sampl # '• 

I. NIA 

1. NIA 

J .NIA 

,f i'A. 

TIME 

Interval 

DECOMMISSION NO. AE21189 

SITE/EQ IPMENT I 'SPECTIO : ® o 

WORK SUMMARY 

0600 Safrty medint at office. Tnpk: A ,•oldlni: Electrical Sboclu. 

071S Travel to ENW, load CAT 1/2 and transport to "C" Tank Funn. 

0845 ESGG crew on standby for work package to be released. 

1100 Lunch. 

-DATE: 03-27-13 

REPORT#:01 

RWP: CO-762 Rev.3 JIIA-GG-NWOP-R0-2 11 8 

HHU CASE# / ( .,..,, r~T 117\ HHUXL#J 

GEOPHY I 

Doring # 

I. NIA 

1. NIA 

J. NIA 

LLOGGJ G 

Interval Type 

1130 ESGG crew on stnndby for work package to be released. Travelled 10 office. Completed paperwork and timccard. 

1530 End of shift. 

OPERATOR/LICE SE: Ebrgott/3IJ5 
ES SUPPORT: Weakley, Walk"p 

\ EATHl:R: 64 F, partly cloud with 
winds from the northwest at S-10 mph. 

01 C RDED ITEMS: 

CO: Vil/arnal, Snook 

I/PT: Cloyion, Mi11cy 

FWS: Franzen 

DOW TIMI(: 6 Hrs. IS minute. for work 
package. 

IA 

REFERE 'CE/CO TRACTI FORMATION: TF -~ 0-12-6118 GG-\ -DOW- ECN-13-000136 

REPORTBV: //?/Kc- • .r:.1, _..,...,,,fr 

TITLE : ES Tt:CH /CAL IIREPA~f?:. 
SIGNAT Rf.: ../ ./ J ~, ~)r,- -

(} -

REVIE'.WED RV: ...__ ~ ~.i- ' 

TITLE: ES TECIINJ~L R~WER 
IG 'ATURE: - , , ' • ~ 

C-1 

DATE: t':> I., • ok ·~ 
"\ 10 09 Rev I 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of W 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Standby for work packaac to be released, DATE: 03-28-13 

LOCATION: MC Tank Farm--Near C-200 I EXCAVATION: DAN-13-0035 
U-DIG: #13067-Ml 

REPORT#: 02 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.J JHA-GG-NWOP-RO-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes C'f!.!Y HHUCASE#l HHUCAT#2 HHUXL#J 

Samplt # 's lnttrval % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I. NIA 

1. NIA Boreholt # •4'4 Tubing ( )@ to ft bg!; S. U. __ 

fl bgs: s.u._ 
fl bg!; s.u._ 

Boring # interval Type 

I. NIA 

3 .NIA 

4 NIA. 

Bort!llole # ~ Tub/rig ( )@ /Q 

Bortholt # ~ Tubing ( )@ to 

1. NIA 

J. NIA 

TIME WORK SUMMARY 

0600 Safety meetlna at office. Topic: Hiab Voltaic Electrical Burns. 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT: Weakley 
NCO: Vi/la"eal, Snock 

HPT: ClayU>n, Mincy 

FWS: Franzen 

REFERENCE/CONTRACT fNFORMATION: 

I -

~ . • .4. 
, -~ 

WEATHER: 65 F, partly cloudy with DISCARDED ITEMS: 
winds from the southwest at S-10 mph. NIA 

DOWNTIME: 

'f h .,,.. /'. ,_ p - "I"" lfll.J.:. 

TFC-W0-12-6118 GG-W-DOW- ECN-13-000136 

, 

REPORTBY: /,..C, J"I- IM~ J 
TITLE : ES TECHNICAL PREPARER:? . 

SIGNATURE: ~ CJ. ~ 
TITLE: ES TECHNJ JE 
REVIEWEDBV, ~ 'oJ~ 

SIG ATURE:=;;DATE: ~ -'\"l - ,-:.._ 
I 0/06/09 Rev I 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of / 

DRILLING AND SAMPLING (PERCUSSION) DA.Il. Y WORK RECORD 

PURPOSE: 5Ttu,J6v f.o,,,,. ,~..,.,,,. fr fhrc-A:tJ-r-.e.. re-lefjc.P DATE: Dlf-OI- /J' 

LOCATION: HanfordSitc,CTankfarm ' I EXCAVATION: ·f!:ft l"3,1-DIG-...IJbl,l'l'/J REPORT#: o1-.A. 
STARTCARDNo.!,,fq77S'1 DECOMMISSIONNO. l'?-.1-.) IJ g-q- RWP: t-e>-767,tf.1AHA-6.t·ll'l'Cl"•lfo •;UJ,. 

SAMPLINGSUMMARY SITEIEQUIPMENTINSPECTION: Yn {!g:> HHUCASE#l HHUCAT#2 HHUXL#3 

Sample 11 '6 Interval ff 

I . "-.... 
2. 

3. 

,. 

TIME 

BOREHOLE SUMMARY 

Borehole II~ Tubing ( 

Borehole# ,+/b4 TMbing ( 

Bonhok # /Y' J,11/- Tubing ( 

)@ 

)@ 

)@ 

IO 

to 

lo 

WORK SUMMARY 

,,.,L,.,,.ol~..L ✓ 
lt.!ov l Ut#, I~ 

lt:v" 
, .., 

WEATHER: t,,5''1 F 

/lb,P;S.U. __ 

ft bgs; S. U. __ 

GEOPHYSICAL LOGGING 

Boring # Jnlt!rval ~ 

I.~ 

2. /V'-----/1 bgs; s.u. -- 3. 

I ; {-t-t'.,c. 

, V 

OPERATOR/LICENSE: /fl"1P7 '/1--? (/ 
ES SUPPORT: ,.._.<fl thy 
NCO: v ,' //1"·~,, I 511,t:k 

r'.-11~, /'..I~ .Jv 

DISCARDED ITEMS: 

·"/;,t/ 
DOWNTIME: 

, , 
HPT: ~,~,,,,, I v,, ;·.,,c.y 

FWS: r= v-11 n •-, ,,,.,, 
'I J.,,,. , . .,.,_ Jc. l'p'- J,,p5 -4?. 

REFERENCE/CONTRACT INFORMATION: 

REPORT BY: Cl C.,,, Jfw~ f 
TITLE : ES TECHNJCAV._REPAJ?ER 

SIGNATURE: --"(}'--~-"-'~~~-----"'----- -

TITLE: ES TECH/fl Y.',.~~--REVIEWEDBY~-~-s: 
SJGNATURE: . ~ATE: 1\1_• ~~• °-3 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of J 

DRILLING AND SAMPLING (PERCUSSIO ) DAll, Y WORK RECORD 

LOCATION: HanfordSitc,CTan{ Farm -1 £XCAVATION:P ... ·/J -"IPJ.5' J-DJG,,.1Jo, 7'1'1 I REPORT#: ~°:\ 

START CARD N0.5r'f71S'1 
SAMPLING SUMMARY 

D£COMM1SSION N0. /4RJ.II f"'I RWP: ~6-7&1 /t ."J AHA-&-&·--,-.~ ,,,,, 
SITFJEQUlPMENT INSPECTION-: -@)=ll=n- Ni- o --n-1,"""u~CASE#l (j,HU CAT #i) HHUXL#3 

Sample#·• lnltrval " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
I . 

2. 

J 

,. 

Borrhole fl ~ f 7'J Tubl11g () $ ) @ {) to 0 

'.~ Bonhok #-=- Tubing ( ) @ to JI bgs; S.U. __ 

ft bgs; S.U. __ Bonhok ii -=- Tubiltg ( ) @ to 
J. 

TIME 

ISO!. 

OPERATOR/LICE SE: /tltf,5 / I?- ;i 1/ 

ES SUPPORT: "-"e« Ir/• y 
NCO: f-,,11ft1 tt .. b•.,, 
HPT: :>• f- t:-, :t ,' w1 

,..-ws: r,..,. .... J Tlr - T"- .. .1 

REFERE CE/CO TRACTJNFORMATJO : 

WORK SUMMARY 

r £.,._ ,.. ·-

.,,.d 

I A ,.,, . 

WEATHER: 71 6 F 

fl-f'1"' •/ 

DOWNTIME: 
'11,,.,. , Sw//• -r/1 .. ,,,.~.... I 

, 

1-o - _,.,_,,_ 
, 

,.. 
, 

.,..~,. · ... 11:.. 

C,4,-,. ~Ht>r<11',. 1"a) 

, -

TITL.E: ES TECHNIC LR£~ . 
REPORTBY: C> /, ' ,,,.,_ 4ff'IP.J 
TITLE : ESTECJINICALPREPA~ 
SIG A TURE: ~ ,,&-z;;,, ~ _;;__;__:~ '--""::..:.._;_ _____ _ 

REVJEWEDBY: ~~~ 
SIG ATURE: ~ - _DATE:\.\- \ ') .. \'."o 
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~ ENERGY SOLUTIONS, WESTERN OPERA TIO NS Page I of I 
ENERGYSOWT/Q'v.S' 

DRILLING AND SAMPLfNG (PERCUSSIO ) DAILY WORK RECORD 

PURPOSE: Pr,'...-< :i . s ~,·,,; ..... 1-t:> lo~ ~""' $ .. .,. 
,4,.-e,,J, e 5 DA TE: '{ • J - I 3 

I , I i'xcAVATJON~11--u-1s' '-D1G ""'"'1-H, ~{~:~:\ LOCATIO : Hanford Site, C Tanlc Farm REPORT#: 

START CARD NO.{'f''f11S1 DECOMMISSION NO. AF_ ,a ti ,--, RWP: C.t1·1~'J./l.3 ABA-f~-.--d--211.-
SAMPL GS MMARY SIT.E/EQUIJ>MENT INSPECTION: ® No HlllJ CASE#/ <!!!i_u CAT #2 HHUXL#J 

Sample #',, Jmerval " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
J. 

/Joreho/e # C. g 7'1) Tubing ( 'J.,5; @ 0 '" l'f'fflbx :S.U.LJ 
Bcmng # Interval 1}]N 

2. J. 

~ 3. Dorchnla II __:::::::__ Tubing ( ) @ 10 ft bgs. S.U. __ 
1 

f . B<>reJtok # -=-- Tubu,g ( )@ /0 ftbgJ ; s.u. __ 
3 

TIME WORK SUMMARY 

o,~o A?" ,, rt:.- - • / C - /:'•f.v -.T& . a.•- • - I ~- ·-- ,, ; I ) /(~c.,, ,·e. - n1SP.5 0#'1 
I .., 

C ,,_ 1' IS ... &/t> 
l)~r,- If~•"' f-o C r111--
o71D A& t!. , , _ 

6'1'fS Ar 1,..,,._ .. ,,... C. &,,-. #t ; · ,., • ., c;,, f! •-- 1"<>.P 
o7..$'t> p()£) J ,"f , .,,$,.d J, ~- - 1,, ,#;. 1,,,.,...,.,,,.,./- , .,,; + ,4t; -, ,- ., ; , , · . f ,=: ... rA,, J~.,, 
OftS t) .. t"~ (" 1' _.J 

.,,. c __ ---..I I., ~,._ -,,d,,.. ,• .,,,,. I •..,_~ ::} .>,, t'<,ef<' 
~fg]_ L~r ~«..,J 1:...-b I • r ?k" ~ .... .,. - .., 

,.,.,,Jl.t;' i:::1.- , ·~ ~ I'-~-
06(]5 '1,1~.,.,J J..-"-. -- -• ., __ , --- -.../ L.oa.+ ~ ... .. .J &.•-I 

'""" (),,,. ,' "'«. I':·,,< 
(O~P ,_ r t,<!.".1 r -- 1 
Jlc,S /:,)( ,' + J;:',. - - ,: . .... L~- , t, A l (I'?" /:-.. { . 
" I c; /c,,v,,c/,, 

If 'IS LJ,es~ ,'.,. f.o c -t:,,,_..,. ~.,.J ,,, ~ $'~ JI . :, ~ ,,. ,, 
/..e.-1- J,,.,,._b,/ .,.. .,.,,. / 

, , , 

~f~ ,?.,,..,·&-, A,'-~ 

l1or:. l..~t- '-e'.f ,-- / ... - l'20 L'- ... ..,-

J1:Jc, p ... ,·~< p .";-c. 

!1'1S t.. ~ ,- I.~ .. ..I ,. o- I 
ll(l)S /Jr c' ~-<. /J ',-«.. 
I I{ 2,t, le-f- t.~·q..J cc,&>{ {,. r I '('I f-~-e..,...) £,1c ,· f- ,::,,,,....., 
l'IJ~ I,~~-' -111 1'7~/:t'c.< 
If" J, t:,,J 5~;r:, '3 7 I I,-$ . e,"' t'e .. C. 

OPERA TOR/LICENSE: /1-m v 5 / t ~). "/ WEATHER: t,f' F - DISCARDED ITEMS: 

FS suPPORT.- ,.,, e.~ 1r I c r . s ...,,.,. 1,/ / .. e.,.. .,.#f .... c.t . .... ·s- ) - ,t:).i:,11vc f--f If'• Ce 
NCO: J,.,,~, fl,,. , 17, J:#.2.Y DOWNTIME: ' I 'f - t Y"" &-h I', '"1 s 
IIPT:71•-, 1't~F- • s- - s-.,.,,,,. ,,,, -r 
FWS: fl ,'ek ,: .. ,,,,.."' 
REFERE CE/CONTRACf JNFOkMATJO : 1'81\16 t:,8W 0~¥ lh:u 0~ 64+i! 'faslc tr TF<•-•ll- • t,11f", R&.,.. . t J ., .- I 1 ' 

JU:.l'ORT BY: 0 { ; "1 ~ rt"1P') REVIBWEDBYc ~ 
TITLE: £S TEC~ REPARER 
SIG. ATURE: ~ 

TITLE: ES TECHNIC~ EV/ > •• --=- D I • 

JG 'ATURE: DATE: ~ - \')-~ 
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E. 'RRGYSOLlll'JONS 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of / 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

LOCATIO : Hanford Site, CTank Fann , -EXCAVATION:-P,µ,"1 •~1$ 1-DJG .. 1J"6 71/41 I REPORT#: 'i~ ~ 

STARTCARDNO.>t'f71Sf DECOMMISSIONNO. IJ.8_').Jt9'1 RWP: ~"·7''- lf,J AHA-il.,.,..,1'•,t•.,-111 - -z=-~--r-- -
S A MP LING SUMMARY SITE/EQUIPMENT lNSPECTIO : (!!!} No HHU CASB#l (!IHU CAT~ HHUXL#3 

Sample #-, Interval " 
BOREHOLE SUMMARY GEOl'HYSJCAL WGGJNG 

2. :
~ 

Boreltokll ~ f7(,') Tubing( 1->J @ l'l'I 10 ;n,_1 ftbgs;S.U. /.J 
/. ~ 3. ,,, Don:hole II-=-- Tubing ( ) @ 10 JI bgs; S. U. __ 

ftbgs; s.u. __ 
2. ,. 

Bonholr II -=::__ Tubing ( ) @ lo 
3. 

TIME 

010s l'f-T Ac. & $ .Fr,. 14 .'.'" 

o,, s 

n _;· •-· ..,.,'""• 
L .. r J. - - '.J ',_ •• I 

llo '" 

II l t: 

/:J.Jj 

Gx ,' r c. • p,,, -~ . 

OPERA TOR/LICENSE: ~•J /I'?-::,.. o./ 
ES SUPPORT: "- ~" " 1• Y 
NCO: f11-1- ~ >~~y 1 /t-. J,,..,, 
HPT: J&~ f- ~ ,-, • ....., 

FWS: F~«.,, ,- ,. ., 

REFERENCE/CONTRACT .TNFORMA TIO : 

REPORT BY: t? f ,' n /9-,>7 o.) 

TITLE: ES TECHNICAL PREPARER 
SIGNATURE: G?A ~ 

WORK SUMMARY 

,.,,,,__ ;,_ ,1,.._ C r'. - -

, , , - , 

,' ,_LI, 
, , 

/,..,...,,,.__L. 

, , 

WEATHER: (,'f" F 
/;. ( • .,.J v ,I- ,(#1,' ,-, 

DISCARDED ITEMS: 

) - /Jo,,,,~ rs 
S,. Lyn .::~ /', 'Ir f 

TITLE:, ESTECHNJ RE HC, ,R 
SIG ATURE: · ~ DATE: ~ · \,-~ 

REVIEWEDBV~ 

C-6 



RPP-RPT-55481 , Rev. 0 

~ ENERGY SOLUTIO S, WESTERN OPERATIONS Page I of / 
E~ERGY&un'.l(M' 

DRILLING AND SAMPLING (PERCUSSION) DAlL Y WORK RECORD 

PURPOSE: /),,. ,'i,,.<- 2 . .S />,',,:,,c. 1'-e--
,_, 

""'cl .S.c..,... lf',,.o-6cf' DATE: 'f- 'j-/ J 
LOCATIO : Hanford Site, C Tanlc Farm j EXCAVATION~-,1--151-DIG ... t Jo, 11/"I I REPORT#: In 

STARTCARDNO.>f'f 77.J't DECOMMISSION N0. /9- ~). II N RWP: c.e,7,,. t"J AHA-&~ -NW,,.._~.;wV 

SAMPLING SUMMARY SJTFJEQUIPMENT INSPECTIO : ® No HHU CASE#/ ("ITU CAf}J) HHUXL#J 

Sa,,,p/c #'s ]nleTWJI " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
/ . -;,< 

' B°"'lrole Ii s.J:!ftl Tubhrg ( 

~ 
2. )@ to jlbgi; S.U. __ 

IV 
Bonhole #l. f1(, 7 T11billg ( J. ·~ @ to 1 )_ fl bgs; S. U. (,.J 

. 

J. ~ 
' ~- Borrhokll _::::_ Tuhing ( )@ 10 fl bgs; S.U. __ 

J, 

TIME WORKSUMMARY 
o,oo IS41f'al v /'1rc : C rA~ c. t:. : 1- - .. ~ ~,1. IJ,/1,-, ../, -f' n ~ 0-or• 6~s r 
'tl7- 14-c..e,. ' , "1 

<>71.S ,_ ... ,. ,. r' -tc on f----- .,,._ 
~~p PalJ · 

✓ 
-'-;.f ,.'-;,. ~ ,:; -lo,,. ,.,,_,. i? ,J s - ..,,,.,, ✓ • .. .. .,.,. ,...., ___ ~ .. ., ,. fl" 

O#f()tJ mo"',._ ,- , ' Q +,-, C. 9'7k'7 ~ ---✓ ,..+ ,.,,,.;, : A n:,,,./r/,·,c-,.. I-ob~ lcc.4~cl ,,,,,,_..._ ,..., 
, '1 ,,..d~ ~,.,J "-• u ,~,,.. ~n '~ 

/PJ, R•'A I.._ f ,.,,,,, , -r;...,.,,, r <i,,, ,,..,rJ ~ . ,. -~,.1 ., .,..,.. A~ ' ._ . "2 s-
ll~C 

- , 
't~ ~ ... , I '- ~r 1-fe.,d o•, I , 

1/1 :Jo /e-fHc,t, 
' '-vu !/7- ~ $ f ,' -"1 ,..d C • jC,,,_,.,,,,_ ,,..,. ,,. .. 1 , ·,, ..., < p,,,,,. ,I, ·.,,. ... ~ ,·.,, ~ ,~ ,, /...e.f- heo,,I c..c-/ 
/~So ,LJ,,_ ,t - t. ,, :,,~ 
/Jo; t.11.f- It ~~J ,,.._c,/ e. 74 F-< c. r 
l1DS lt'""','6-"- ,. ' o <. 

l3SS L .e. t- h ;.,d C..Oe> I e «2 , ,::,,e. T 
l'f to ~ e,,- '< --- .,. s- ~- .,._ • ft:. P.a - ~ 
I'/~ 11,-,p,d. To. o Pf',' c. ""'--

/S---c;, 19-, I!= ~ ' c -c . ,.J ~ ,d-4~- ~ -- ~ 
/516 £°H~ ~Ji: r- .,-

, , 

-
~ 

, 

OPERATOR/LICENSE: 14,,,,p~ /I ~l''f WEATHER: .J9 o F DISCARDED P,'EMS: 

F.S SUPPORT: I,... -<-" ,t fa y &/,.,Jv 7 t..yn.e:.A. ,'--i5' 

NCO:f.,.•lt✓ '];z.~Y1 ~r',lr DOWNUME: 

> ~I'/' - I HPT: 1,'..., 1 '1 ~ Ff:. J.S 1, .-1. 
FWS: f',,..,,,,,,, 11. ~.-i 

REFERENCE/CONTRACT INFORMATION: FS11¥9 IXllll Qi!8 Re , . 9"364,Ji! !i=n,lf 6 TFC •w<1>- 1,t - , ltf FC./lr'-11. •P 17 &. 

REPORT BY: ()/ . V1 f'!-,,,,.,ef 
REVIEWED BY~ 

TITLE : ES TECHNICAL PREPARER 
SIG ATURE: c,>_.e.:,,, ~ 

TJTLE: £.STEC~ ~ 
DATE: \.\- \"1 - •.._<:,,,. SIGNATURE: • 

' 

C-7 
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~ 
E. 'ERGY.SOUlflONS 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of I 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

LOCATION: Hanford Site, C Tank Farm j EXCAVATION:0/W-fJ•#O/S l-DJG n. lJ<,. ]lf'f / REPORT#: 1 

STARTCARDN0.5°£'177.J", DECOMMISSION NO. /IJ5,:L//~'f RWP:Go-7~~ ,r.JAHA-'-~-¥>--#t'•/fl>~II~ 
SAMPLCNG SUMMARY SITE/EQUIPMENT INSPECTION-: '-@~ u--M-o-+-"-H'-""HU'-'--'-"CASE#J ( HHU CAT!!_) HHUXL#3 

/·~ Sample#"$ interval " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

1. 

J. 

"· 

Borehok Ii 5..i.2n Tubing (~SJ@ i ~ o /~ ~ ftbgs; S.U. il, 
lJorcJwle #-===- Tubing ( )@ 

Bort:hok # -=-- Tubing ( ) @ 

to 

10 

flbgs: s.u __ 

fl bgs; S. U. __ 

TIME WORK SUMMARY 

,,,, _ _,_ 

1102,. /7. - • r ._ ,,,__ ., -+~ 
,::, ... ,·.... ,,, ,~- .,, ..., c. ~7, 7 

(,._f-1,,.,Jcc-ol (P IOY 

'"' <; /() J.s 

,~.rs 
I I I .S fu.,,c.J. 
l 1 YS" 

t:U-7 

OPERATOR/LICENSE: /"tfflP ! / I ':2. 2 '( 

ES SUPPORT: i--c" k 1-c f 
WEATHER: 6 f F 

<,~,,,,~ ,/ ,t.-#' ...,.,_,,,,,,d 
DISCARDED ITEMS: 

7- l..y11c-'1 p,·n, 
NCO: f~,, ... ~, f" ,,. It, :.~ ~ Y 
HPT: j,'wi ti- 7'- ('- ~ 
Fws.- r,-..,. L -c ..-.. 

RF.FERENCTJCO TRACT INFORMA TJON: 

REPORT BY: () /, ,.., /J. WI P J 
TITLE : ES TECHNJ<:,1:#£PARER 
SIG ATUR.E: V ~ ~ 

I~ (?,-,•.,_" Nel#.f 

REVIEWED BY: ~ , . .,ru,., ,.J.> 

TITLE: ES TECHNl~ V 

SIGNATURE: - - .- = --i..-; 

C-8 
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-~ 
ENERGYSOLln'JOM 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of I 

DRILLING AND SAMPLfNG (PERCUSSION) DAILY WORK RECORD 

PURPOSE: p,-,'1,-c_ :l . DATE: '7-/e,~ /'J 

STARTCARD o.Se'f77J"1 DECOMMlSSIO ' o. ,,,./:'-..._~,, f''I RWP:C.tt~,,, RJAJIA•'-'·-,..~,, 
SAMPLING SUMMARY SITF.JEQUIPMENT INSPECTTON: @> No HHUCASE#l HHUCAT#1 HHUXL#3 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

Borehole II -=- 7ubing ( ) @ /0 

OPERATOR/LlCENSE:A ifO S / /:,.. P '( 
ES SUPPORT: J.. <111 Ir le y; ~1,.,.J{y f 
NCO:Si,-k; r• ~ '(, ~ 1,,.,.,, 

WEATHER: 7 /tPF 

C. " c...--,' J 
HPT: :I'• P.f. 

FWS: t=~~,,,;,..~"'1 
REFERENCE/CONTRACT INFORMATION: 

REPORT BY: 0 I ,' 11 (A-l"'fv > 
TITLE : £.S TliCH~lfrALARfi'AR},~ .. 
SIGNATURE: _(,,I'-_~-~- ~ - ~--- ----

C-9 

f/ bgs; S.U. _ 3. 1•<,f 

DISCARDED ITEMS: 

7 .. t. 'l"' "" ,,, .rt.f 



RPP-RPT-55481 , Rev. 0 

-~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of l 
ENERGYSa.m'JOM 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: P1-/1,-c... 1, •S l1'A..it. fr,,, /1> ~ (;~el ~ C. t- ., -t>I,, ~ ~ DATE: '/ ~,u ~ /J 
. , I EXCAVATION:P11A1-1J-:..,,,~JG ;../ J 1>&7.,.., / LOCATION: Hanford Site, C Tank Farm REPORT#: q 

START CARD N0.5 £ '{ 17 J"1 DECOMMISSION NO. ,'l,J;,- -' t I 8' 'I RWP:&'9•.71:Z RJAHA.&.I•~~,, 
SAMPLING SUMMARY SITE/EQUIPMENT INSPEC'flON: §J; No 111/U CASE#l @,u C.fT#D HHUXL#3 

Sample #'z lnt,n,a/ " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
I . 

BOfflhole#C.t7~(, Tubtng( ol..5 )@ </' tn ~ 11 ftbgs;s .u. .!_:l 
Bnrlng # lntrrval 

~ " 2. rl- 1/:- j1'1 :100- IS l 4M..,.. 

J. B~ 11C.U'1 /pS 1"ubing ('}?) @ 0 to {p "?-{t bg.,; S.U. (p . ;:l, 

~ 2. 
~- Borehok II --==:. Tllhlng ( )@ lo /I bgs; S. U. __ 

3. 

TIME WORKSUMMARY 

0 "OD ~ T nf:"f:! ,1 _,. ' Sb.Ce1~ n.r-r... rd,-.- -'"~-,·1-r. c.,,....,..,.1,/e,;; Hf.Si?.$) 

°' jo IHett,,/ ,;.,,, ;...c,&> i:asf-
07"" ti,-, s;t-~ t,,.,-o:t,· ,-..,·,, i::: (-°•- PoJt) .. Sl,,,,"j~ ~ ~~-cP-7'T" Loc.c. .' ..,,,, f-c,e/ ~ •/ 

tJ f 3t> ,r,<,,, __ .,,... J .. ,.~ .~ .. - - ,.,,. 
;' 

t:ri1~ - Zo•,. ,._ .I ,,. ,., ... .. , 
~'flS ~- ~ ",., ,,,/ e-l <i' I 'f a f:• • 7-

0 111 <; I},,.,_#. ,,,, ' •..JII 

''"'.> I.,:, f- J,, ;#.1 ~ I ,ii I~,- "· .. ..,. 
to1s IP,..,' .,_ .- ·,,.., 
// II p /..-c.i' J.'.!,L .. ---' IL~~-h1 C /t,T f:4., T 
it1.1 s r,, - "'·- . 

,,., . - . /", ',-~ 

/ '2./1":, .4r- ,,...£) "" -:i..,, P~,c.. T • P>?o-.- J 
_,..,. -r-o ,,,.. g7 (,,S 

1'1 .1t:;' ~~,·, r.,.-~ (<,' ,:;;. s Q, 1- .,,,,.. --J -~ ,rd V C>~ C '7r7C.'i 
/.1ou IFi?te- ,.t::,,...,_ ~-,/ ,,,,,.s~ . I 

,,,. 'd~ 

IJ7P IE .. ~ -r- h --- .,J e..oo / 
, . 

I 'f ,;,c, 17<.f~I. l°,',_,e 

144'-0 G',,c ,· ,-. 2-v#"f ,f!_ --,- fl :;2.. f::.,. -e. ..,. 

/'/Jo · lfcod ro ,, ~/:/,-_ -
tSt:,o tJ,., ,,,,.,.,.,I':.,.... """t>r"' 
15J'1 En.,/ 1:-£.,. ~.,.... 

I..__ -- ,,. 

OPERATOR/LICENSE: rim11.S / t -;-')..../ WEA TH.ER: b '{ " F DISCARDED ITEMS: 
. 

ESSUPPORT: .... < .. lrl•y, .,,-...,.n,sl,•"d_" C.l'Q (. 5°«H'I I/ i... ,·#f Jv f5· l,rn&.t rP, ",,,_r 
NCO: sA ,,.,.,/? DOWNTIME: ' I -.Y6 ' ' "-- ;, e"? .,,A /',~ 
HM': J',' ,_.,., 1- S '7,.f , J'"'I',-?' ... , 
FWS: p,.,.,M 'Z -t.., 

REFERENCE/CONTRACT INFORMATION: PSW6-B6W-628 R:e,. Ql,1Ul:I :J:111111 Ii tFt;•"'-4~/;, _'It f fcJV -IJ •1'4• I J' 
REPORT BY: t2. Ci d. ~ (;_ !.. REVIEWED BY: _ ~ - \JJ9..\.~,~ • 

TITLE: F.SrECHNICA.LPREPARER = £,TECHNI~ 
SIGNATURE: ()~ ~ SIGNATURE: ~ DATE: ~ - ~- ~ 

C-10 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of I 

DRD..LING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

• I I - I 
LOCATION: Hanford Si1e, C Tank Farm 'EXCAVATION:11,tA/ •11 . ,,_,N~IG ;.,J 1 #' 7'f-t I REPORT#: V') 

STARTCARDNo.5e'f77 N DECOMMISSION NO. ,fS, ~ ,, t 'I RWP:~• •1':Z RJ1J1A.'-l•~l"-..-a,, 
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: t!JJ> No HHlJ CASE#] @ro CAT#!:) HHUXW 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

BOIVIOk#~-f7'5 Tubtng().SJ@ t,1- 10//,I flbg,;S.u. I, .J J,C8;;':j 1f;:JI>~ ~ 
utrSR 

Bon/tole I-=- 1\ibtng ( )@ /0 f/bp: S.U._ 
2
_ 

Bonhole # -=- Tubing ( )@ 10 /I bg,; s.u. - 3. 

TIME WORK SUMMARY 

O'JPO '9, &. • ,t:,..,._.._ ~ ... • ~ ••- - ,c_ - ;P,.,.., . ~1,,,,. ✓1 ~-~l A..,_,c,.1'-r ,.,.,. ~ :1'.o ~- Joq 

()'1t>t> f'e,..,t) J..l•-.1 : .. -,.,,,. ;:.,,,,,,::.. ... _,. __ -~ ~ ,, ; ,I!!, ,,. ,.Q :,,.-_~,.,,.. ,.1/.41 

Joto 
II Jo 

11 I I t 
,, "-S 

- -I,. c f- I. -e • ,J ,_ o• I 

l'fl.S J/,. ffir' 

......... " 
ISt>o 

I I 

,.,,..,-,c: -C-"1'7t.'3 ,s.,•-,-. 
, - r 

OPFRATOR/LICENSE:/11H11.$/ 11', &./ WEATHER: $" 7"F 
ES SUPPORT: ,_ ~ • ~ Ii y ✓ ~,.~~,.,/~J, . i--.5"-'/'-'-,'.;,. 1.,h::..:....:.7'__;_14.,;;..,'""', ~-'--=J..,,..'--""-fi_i-,_n..;._"-.,V.___-1 

NCO: J: ,t 'l. t / ,sJ,,. .-f' Dq,_~IME: 
1 

HPT: -q"e F-~ ~,. ~s . .5 IA/J"P'" -r 
FWS: ,vlf 

REFERENCE/CONTRACT INFORMATION: 

REPORT BY: I, 0 1"1-wt'1f 
TITLE: ES TECHNICAL PRE.PARER 

SIGNATURE: ~ t:/ r ~ 
REVIEWEDBY: m· · ~ 
TJTI.E: ES TEC~I 
SIGNATURE: ~- _ DATE: ~-\J-\.~ 

C-11 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of \ 

DRilJ.JNG AND SAMPLING (PERCUSSION) DAll..YWORKRECORD 

ff/JtTCil.DNO.S~"/17 N DECOMMISSION NO. "1-S ~/I tf RWP:~•1'.2 RJJ.BA.1-1•~~,r 
SAMPLING SUMMAllY SITE/EQUIPMENT INSPECTION: @; No HHU CASE#J ~ C47'#,:) I111UXU3 

S,,,,,,,k 1 • /111er1al " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

Boreltok l c.-n,~r)'SJ@ ,,f,0 ~ 11Jtl>g,:S.U. l-3 l. ,8m~' 10~
11 Wlo 

Bordtole#-==- Tt,bfnr( J~ IO ftl>g,: s.u._ 2. l.lf~ll 

B~ # --=_ n,bmg ( )@ /o ft bp; S.U. _ J. 

TIME WORK SUMMARY 

F~,..,,,,~ J "<1 <: 1'.., L _ :rt. At: o --- L ,.:AA ,..., - ~ V7 ~3 . 
,t'f/(° 1.~i.. J,~,..,J ,,. ___ f 

A."~ .Ill! ..,./ - • £,,,. .... -- • • - •• ~ +-- . . 

'c r7,s la) a,,.s .,--'"'"'- " , 

l'f:J5 , , 

-
OPERATOR/LICENSE: ,+M"i I I,.,." 
ES SUPPORJ':'4<# tr/, y I tz .... j,.,.,.. 
NCO:Jh11 '1' • ~a-z.J 

WEA TIIER: S& ·F 
~ .,.,,,.,. ,/ ~~ IJ 

DISCARDED ITEMS: 
'7-- lyµe-/, / , :-, 5 

HPT: :,,•..,., ,~ rF-

FWS: .S 7'c-~ 
REFERENCE/CONTRACT INFORMA TJON: 

REPORT BY: /. 0- pt! r" 'f 
TITLE: ESTEC~PREPARER 
SIGNATURE: (7. ~ 

REVIEWEDBY:~. 
TITLE: ESTECHNJ • ~ 
SIGNATURE: . . DATE: I;\- q - -e, 

C-12 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of[] 
ENERGY SOLUTIONS 

DRil..LJNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue logging activities in #C876J and drillln11 cm.· on standby for loa&lna to be completed DATE: 04-17-13 

LOCA 1'10 : ·-c~ Tank Farm--Ncar C-200 I EXCA VA TIO ; DAN- I J-OOJS REPORT#: 12 
U-DIG: #13067441 

START CARD NO. SE47759 DECOMMISSION NO. AE2JJ89 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-211 8 

SAMPLING SUMMARY SJTFJEQUJPMENT lNSl'ECTION: Qy) No HHU CASE#/ Q IRU CA'rii2) HHUXL#J 

Samp/c # 's ltllf:n'tJI " BOREHOLE SUMMARY GEOPHYSICAL LOGGI G 
I.NIA J 

l/ll~t'l't1! Ty~ 
Borehole# ~G'/t<J 1i,bing ( 7,', 'J@ZO /I bgs: S.U. /.3 Boring # 

2.NIA to ,. e2 a~:1 ~r .. <1.s. a"»'Ja,D 
J .NIA Borthole # .#/!f_ Tubing ( ) lo fl bgs; S.U. _ 

] . 
, NIA. 

Bort holt II _lf/A:._ Tubing ( ) @ to fl bgs: S.U. _ 
3. 

TIME WORK SUMMARY 
0600 Safety mttting at office. Topic: Escavatlon SafNy 

0710 -rx,,:) l-€t. rz, <t. n4rlLP'I ,4,{"~ - ;A/ 
t>~ ~-..1.!>R 1);e::;5 A.t./,d .;:::z_/,t& ~--,~ ... 

os,a;- <,,,.,..-,~,:, /.,4aa1,vn , /.b~ -~~ ;I' RE..- (1£,h:,n.k' < ~ ,,,_ -L?. r-~C:. 
t>'l// .._ ---~ /-~ .L I .e;,,,_,,,_ ~6, t)" 
,-,t'J.:.-, <-.p/J'F"A }.:c,~-- /~LJ P.:a.1 A ~,.,hJ 7ZJ ,S-h,.D" ,-_., A7&-PM.h1 

s-" .,.,._ _, _ _ ..,..... 
~t>.IJ" T1J Vc.'rl' /IN.I) t7Jnn.u~Ld /4.,,x:-.t:, ,,va . 

/..t~h ,?___,,'/~A .LAdd,,Ahl 7?> t::l • .5 • 
I , ✓ 

/.~.?,, tv/r- ~- --
, , ... 

/35"S- 7"'R"9'v ,t;-i::,. rD e .~. o~~ tf 4"n ,11/6Tc ~,PB/?. ~K 
/5'10 #'_lld ,.~ .S/hh:' 

I 

---- ----- ----- ---- ---- ----~ 
----- ---- ---- -----

~ 
OPERATOR/LICENSE: Amos/1224 WEATHER: 61 f , mostly sunny with DISCARDED ITEMS: 
ES SUPPORT: Weakley ,Ehrgott, lcoyo11 li;bt and variable winds No-<16" NCO: Villarreal, Stt-'r- Sf.l,u/ DOWNTIME: t,vlJ' 
HPT: Clay tan 

FWS: Fra1tze11 

REFERE CE/CONTRACT INFORMATION: TFC-W0-12-6118 CG-\ -DOW- EC -13-000136 

REPORT BY: /J1 fk'/ ~@-O J7 REVIEW.ED BY: ~, .w . ~~~ 

TITLE : ES TECHNICAi, PRE~ Rl!R TITLE: ES TECHN~ . 
SIGNATURE:-:t/(,l_h, ~ SIGNATURE:~ DATE:~~--..9, · 'O 

I 0106109 Rev I 

C-13 
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ENERGY SOLUTIONS 

RPP-RPT-55481, Rev. 0 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 orGJ 

DRILLING AND SAMPLI G (PERCUSSIO ) DAILY WORK RECORD 

RPOSE: Continue logglng act1V11ies in #C8763 aad drilling crew on standby for logging to be complded DATE: 04-18-13 

START CARD O. S£"7759 
SAMPLI G SUMMARY 

San,ple #'s 

I. NIA 

1. N'A 

J .NIA 

4 NIA. 

Int n'tJI " 

REPORT#: 13 

: Y,s No 

BOREHOLE SUMMARY GEOPHYSICAL LOGGI G 

,"1t:17L:, -, S., A ~ .,., / /. .3 Bori11g # lmen'tll Ty~ 
Borehole# ~ Tr•hin,: ( '- • ) ..,.;,, to,<.4 fl bgs: S.U._• _ l.t:671,,3 tlf,'Sft,o.<J'~ 

Borehole# _l/ft!t_ n ,blng ( ) @ IO 

Borehole # ,.//A- Tubin ( ) to 

WORKSUM ARV 

fl bg1: s.u. _ 

fl bgl; s.u. -
3. 

OPERATOR/LICE SE: Ehrgott/3115 
ES SUPPORT: Amos. ICO)l(1II 

WEATHER: 66 F, mOJtly cloudy and 
becoming breezy this afternoon 

DISCARDED ITEMS: 
NIA 

NCO: Villarreal, Sharp 

HPT: Clayton 
FWS: Fratrzen 

TFC-WO-12-6118 GG-W-DOW- EC '-13-000136 

REPORT BY: 

TITLE : ES TECHNICAL PRE~ 
SIG 'ATURE: ~4 r~ 

TITLE: ES TECHNIC RE 
REVIEWEDBV~ ~ 

SIG ATURE: ~~ TE: c,it-;p..- \;:, 
J0l06/09 Rev I 

C-14 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue loalnc actlvldts In #C8763 and clrlllln& crew oo sta• dby for locclnc to be completed DATE: 04-ll-13 

LOCATION: ''C" Tank Fann--Near C-200 I EXCAVATION: DAN-I 3-0035 
U-DIG: #13067441 

START CARD NO. SE47759 

SAM PU G SUMMARY 

Sample# 's 

I.NIA 

Jntuval " 

DECOMMISSION NO. AEll189 

SITFJEQUIPME T I SPECTIO : Q'.g) No 

BOREHOLE SUMMARY 

REPORT#: 14 

RWP: C0-761 Rev.3 JHA-OG-NWOP-R0-2118 

HHU CASE#! (/JBU CAT#2"") HHUXL#J 

GEOPHYSICAL LOGGING 

1. NIA Bor'tho/4# (!.111,d 1ubing(l,~)@4.S. rolZ,'ft bfi;S.U. I.J Boring# fn,e,w,/ T)lpe 
1.cs~, ew·,,i.u· ~ 

.tll n,~· 
1. ~ 

J.NIA 

4NIA. 

TIME 

0600 

Bon/role# ~ Tubing ( - )@ 

BonAole # ~ Tubing ( - )@ 

10 

10 

WORK SUMMARY 

Safety mfftfn2 at office. Topic: Radiation Exposure In Tbc Workplace 

----

fl bgs; s. u. -== 
fl bgs; s.u. ==- J. ~A-

----- -----
OPERA TOR/LICE SE: Ehrgott/3115 
ES SUPPORT: lcayan 

WEATHER: 64 F, mostly 111noy with 
winds from the north northwest at 5-10 
mph 

DISCARDED ITEMS: 

NCO: Yillarrea/ 

HPT: Clayton 

FWS: Franzen 

REFERE CE/CO TRACT INFORMATIO : TFC-W0-12-6118 

REPORT BY: 'n ,~tr ~(k)~ 

TITLE: ES TECHNICALP_REP~ 

SIG ATURE: -~~~""""'•~~~""'"&lc!'-<~~c..L.l~c::.=..-=----

NIA 

GG-W-DOW- ECN-13-000136 

REVJEWEDBY, ~ 
TITLE: ES TECHNI<:.t. E 

SIGNATURE: -~ =~DATE: ct1~?::'\•'¢ 
101()61()9 Rev I 

C-15 



RPP-RPT-55481, Rev. 0 

~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofQ 
ENERGYSOWT/~ 

Dim.LING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Complete logging activities In #C8763 and drilling crew on standby for logging to bt completed DATE: 04-23-13 

LOCATION: ~c~ Tank Fann-Near C-200 I EXCAVATION: DAN-13-0035 REPORT#: 15 
U-DIG: #13067441 

START CARD NO. Svt7759 DECOMMISSION NO. AEl1189 RWP: C0-762 Rev3 JHA-OG-NWOP-R0-2118 

SAMPLING SUMMARY SITE/EQUIPMENT I SPECTION: @ No HHUCASE#J @HUCAT#!J HHUXL#J 

Sample#', /ntrrval " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
I.N/A Sit,, ' 

Bore/role # t?JJ/l;f Tubtng(Z, )@ 0; tot.21 fl bgs;S.U. /. S &,ring# Interval 'J)lpe 
1. NIA 1.(167~ /lu"n. ~f. /711/Sr, 

J .NIA Borehole# AIA,i- Tubing(•- )@- 10- fl bis: S.U. =._ 
1. 

4/1'/A. Bonholt # .N/tt_ Tubmg r- ) @ .- to - fl bgs; S. U. ..:=_ 
J. 

TIME WORK SUMMARY 

t600 Saftty mtttlng at office. Topic: Why Take a Chance Wltli Safety Risk? 

A,/< ·7'J!A-VI;l. " a. -~z'/n 

/)~;,,< A,,~.,, ,,, 
~ "-- ,,. l?V 61t :lb~-I2Jli' 
A.rh< A-Jp -.AA ....s.. Rv.; ;Ii" .-<J, A A, ,c;_.,,. ' 'Ke I/ "/ <f,Unu,., . ,, 

~ A//')_AI~ ~, ~. L'Jdr.~< ~;;. ':,:::-, - ~.,..,. c:- ✓JLJ ~ /--- .... 
&th<' .)5'£22'""" ,r..., '-4,g -"'JTUT~ • ·=.,-' ,.,.._ d,r) ,,T .,O.A'-'.c n ,~ ,, ,L~Ir,-,,, -,,r' - ·--

. -
(J"il?IJ ~L,,J Brtv-.J 
trl¥/ . -

-~ . , ,_..-1r.._ . , /Aaal'µ,a ~..6>-YJ //I.~ '~x-
t,'?s?J ~" R If£ .,tJ~ • 'l//.'1, ~ l'tt,'4,LJ' ,"2-J~Jj /J4nY7,vu€. ~,tf,a,,,-. 
/.Z.SS -S,--e,11'~~ ~ -- - llli) ~ 4-~. ///.l",., ~dt:, 

,, ,, 

,,,,2,e1> P..-:-r- t'7.Mr.,,,_.-:,.L.1,~ ~-. ~--- ;,1,,eK u, ~ - .. ~.- Bot,~ .,Pnt£,ur 
Jl»/'i - ~ ~A7✓-7 -· ., V 

/.5,t,;',D _._,,,-,- ~ ~ . _ .,, 
P'?I .o'5 ,,., .P)r;;,..,. & n.....__,.,,,_. ~- ~K. ,. 

/5"3~ ~/l) ,l'!J;e <J.Hp",----- ---- --- ---- ~~ 
~ ---- ---- ------OPERATOR/LICENSE: Ehrgott/3115 WEATHER: 71 F, partly sunny with DISCARDED ITEMS: 

ES SUPPORT: NIA winds from the eut at -5 rnph NIA 
NCO: Villarreal DOWNTIME: ..YC....,.M/. 
HPT: Claylon 

FWS: Franzen 
~d?Vj ~ ,t"e-;, 

REFERENCE/CO TRACT INFORMATIO ': TFC-W0-12-6118 GG-W-DOW- EC -13-000136 

REPORT BY: ,H/R,.; /;:J,,t.>~ REVIEWED BY,~ 
TITLE : £S TECHNICAL PRE:!J:,.R ~ TITLE: ES TECH . ~ 

DATE: cti~ ~-~ SIGNATURE:~ ~-- SIGNATURE:~ -
I 0/06/09 Rn- I 

C-16 



RPP-RPT-55481, Rev. 0 

~ ENERGY SOLUTIONS, WESTERN OPERA TIO NS Page I of[!] 
ENERGYSOLlJ1'X,ffl' 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Berta moisture loUfng In #C8767 and probe Installation In #C8763 DATE: 04-24-13 

LOCATION: "C" Tank Farm-Near C-200 I EXCAVATION: DAN-13-0035 REPORT#: 16 
U-DIG: #13067441 . 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-R0-2118 
SAMPLING SUMMARY SITE/EQUIPMENT I SPECTION: (t~; No HHUCASE#l VIHUCAT#i'; HHUXL#J 

Sampl~ #'s Interval ¾ 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I. NIA 

Bore/role# C8.::lJ.a. Tublng (l •.,;• )@'l.,").~ 10~,-, fl bg$; S.U. ~ 
Boring# Interval Type 

1.NIA I. C8767 209.0 '·80.0 ' MoislllU 

3 .NIA Borfhok # ~ Q,.. Tubing ( )@ lo fl bg$; s.u. -
2. NIA 

4NIA. Bor~ho~ # ~ Tubing ( )@ 10 ft bgs; S. U. _ 
J. NIA 

TIME WORK SUMMARY 
0600 Safety meetlne: at office. Topic: Your Hearin&: Keep It for a Lifet.ime. 
0708 Travel to •c · Fann for P.O.O. and "'ACE" under RWP CO-762 Rev. 3. 
0740 Onslte at ··C" Farm. Standby for P.O.D. 

0800 P.O.D. held by WRPS FWS S. Withrow. 
0835 Dress and enter farm. 
0845 lnsncct and warm CAT HHU. No problems noted. Set-up CAT HHU on exploratory boring #C8763. 
0900 Run iMer string in hole and drive out knock-out tip. Pull inner string out of hole. ESGG has began moisture logging in boring #C8767. 

-· NOTE: Notified by WRPS FWS S. Withrow toJ>UII CAT HHU and support equipment off of hole fora crane to access the site. 

1130 Moved CAT HHU and support equioment off of boring. 

I 145 Exited far. 
1200 Lunch. 
1230 Standby for WRPS crane to access site. ESGG crew is continuing to moisture log. 
1410 Travelled to office. Completed paperwork and timecard. 
IS30 End of shift. 

---- ---- ---- ---- .___ 
,. '"' --

---- ---- ---- --------OPERATOR/LICENSE: Am°"'1224 WEATHER: 72 F, mostly sunny with DISCARDED ITEMS: 
ES SUPPORT: Weakley, Ehrgo11. Walkup. Jcayan light and variable winds 3--Lynch pins 
NCO: Villarreal Snook, Sharp DOWNTIME: 3 Hrs. for crane access and 1-Nylatron donut 
HPT: Clayton, Mincy 20 minutes for P.O.D. 1-- 2.5" expendable tip 

FWS: Franzen, Withrow 

REFERENCE/CO TRACT INFORMATJO : TFC-W0-12-6118 GG- W-DOW-003 ECN-13-000136 

REPORT BY: 'a. lt/:::.t.1'1 ()- z. REVIEWEDBY: c-."" l ~ i.-.."l~,~i•.';,t 

TITLE: ES TECHNICAL PREPARER TITLE: ES TEC~ll~ 

~ c,_ a___,,z. DATE: oj- ·)(;,- \.~ SJCNATURE: SIGNATURE: "'t<\ \." ~ --, -I 0/06/09 Rev I 
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RPP-RPT-55481 , Rev. 0 

~ 
ENERGYSoun/OM' 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of GJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Complete moisture Jogging In #C8767 and pos ibly continue probe Installation In #C8763 DATE: 04-25-13 

LOCATIO : ~c~TanlcFarm-NearC-200 I EXCAVATION:DAN-13-0035 
U-DIG: #13067441 

REPORT#: 17 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GO-NWOP-RO-2118 

SAMPLI G SUMMARY SITE/EQUIPMENT INSPECTION: Ya® HHU CASE#l (!IHU CAT#2y HHUXL#3 

Sampl,# 's 

I. NIA 

lnt,rval ¾ 
BOREHOLE SUMMARY 

1. NIA Borehole#~ Tublng(~-~)@•)).1 .0 to -...~ft bgs:S.U.~ 

J .NIA Borehole# ~ Tllbi~ ( ) @ lo 

4NIA. Borehole# ~ Tubi"8 ( ) @ to 

TIME WORK SUMMARY 
0600 Safety mtttlng at office. Topic: Drlvln2 Safely I• Traffic. 

0715 Travel to "C" farm for P.O.O. and "ACE" under RWP CO-762 Rev. 3. 

0745 Onsite at "C" Fann. Standby for P.O.O. 

0805 P.O.D. held by WRPS FWS R. Franzen 

fl t,gs: S.U. _ 

fl bis: S.U. _ 

GEOPHYSICAL LOGGING 

Boring# Jnwwl 'l')lfM 

I. C8767 80.0'.(]S Mols/llre 

1. C8766 109.0'-l67.0' Moislllrt 

J. /\'IA 

0!145 WRPS crane has not been moved from site next to boring #C8763. WRPS FWS dressed and entered farm to check exactly how close 

-- to the boring the crane is. The crane's outrigger is -s.o•· from our casing. It is too close to re-set the CAT HHU on the boring 10 

- continue mulri-level resistivity probe installation. 

0905 ESOO logging crew dressed and entered farm. Moisture logging was completed in boring #C8767 from 80.0' BGS to GS. 

- ESGO drilling crew on standby due to the close proximity of the WRPS aane to boring #C8763. 
1100 Lunch. 

1130 ESOO drilling crew on standby due to the close proximity of the WRPS crane to boring #C8763. ESGG logging crew began moisture 

- Logging in boring #C8766. The boring was Jogged from 209.0' BOS to 167.0' BOS. 

1430 ESGG logging crew travelled 10 office. Completed paperwork and timecard. 

1530 End of shift. --- ----- ----- ---
----- -----

OPERATOR/L.ICE SE: Amos/1224 
ES SUPPORT: Weakley, Wallalp, /cayan 
NCO: Yillarreal, Snook, Sharp 

WEATHER: 77 F, mostly sunny with 
ll&bt and variable winch 

DISCARDED ITEMS: 
N/A 

DOWNTIME: 9 Hrs. for WRPS crane 
HPT: Clayton, Mincy 
FWS: Franzen, Withrow 

REFERENCFJCONTRACT I FORMATION: TFC-WO-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORT BY: _ 0""-'>/..;,'--'r1'---_rf_,_.,_P'f/1--'&l_ 7 _ __ _ 

TITLE : ES TECHNJ.~1:JJ:.PA~ 
SIGNATURE: if~ 

REVIEWEDBY: -."'1 · 'v-1~~ 

TITLE: ES TECH!_!ld,iru:~ 
SIG ATURE:::t<::}~~ 

C-18 
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RPP-RPT-55481, Rev. 0 

~ 
ENERGY~ 

ENERGY SOLUTIONS, WESTERN OPERATIONS Paget orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Complete moisture logglna In #C8766 and drllllna cnw standby for WRPS crane to be moved DATE: 04-29-13 

LOCATION: •'C" Tank Farm--NearC-200 I EXCAVATION: DAN-13-0035 
U-DJG: #13067441 

REPORT#: 18 

START CARD NO. SE47759 DECOMMISSJON NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NW0P-RO-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHU CASE#/ HHU CAT#2 HHUXL#3 

Sample #'s 

/ , NIA 

1, NIA 

J .NIA 

4NIA. 

TIME 

Interval ¾ 
BOREHOLE SUMMARY 

Boivhole#~ T11bing('l.:-f;)@').".(>10 \.j,\¥{1 bg,s; S.U.~ 

Bon,ho/e # ~ Tubing ( ) @ IO 

Bon,hole# ~\.~ T11bing( )@ IC 

WORK SUMMARY 

fl bgs: s.u._ 

fl bgs; S.U. _ 

0600 Safety mectine at office. Topic: Hazardous Atmospheres In Confined Spaces. 

GEOPHYSICAL LOGGING 

Boring# lnten'tll 1),~ 

I. C8766 167.0 '- NIA Moisture 

2. h'IA 

3. NIA 

0630 On standby for entire shift due to WRPS crane being in very close proximity to boring #C8763 and high winds. 

1100 Lunch. 

1130 On standby for remainder of shift. Complete paperwork and timecard 

1530 End of shift. 

OPERATOR/LICENSE: Amos/1224 
ES SUPPORT: Wealcley, Walkup, lcayan, Ehrgott 
NCO: Yillarreal, Snook 

HPT: Clayton, Mincy 

FWS: Franzen, Withrow 

WEATHER: 68 F, partly cloudy, Winds 
from the SW at 25-30 mph, gusting 35-50 
mph. 

DOWNTIME: 9 Hn. for WRPS crane 
and bleh winds. 

DISCARDED ITEMS: 
NIA 

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORT BY: 0 f, V\ ,4. n1 "'J 
TITLE: ES TECHNICAL PREPARER 

SIGNATURE: {J~ ~ 

REVJEWEDBY~:~ • ~ 
TITLE: ES TEC l _ _ 

SIGNATURE:_,_~-~~~--..-.....--DATE:o-\-')..<\-~ 
10106/09 Rev I 

C-19 
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~ 
ENERGYSOLlff/OM' 

ENERGY SOLUTIONS, WESTERN OPERA TIO NS Page I of GJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue moisture loaalna in #C8766 and drllllna: crew standby for WRPS crane to be moved DA TE: 04-30-13 

LOCATION: ~C" Tank Fann-Near C-200 I EXCAVATION: DAN-13-0035 U-DIG #:13067441 REPORT#: 19 

START CARD NO. SE47759 DECOMMJSSION NO. AE21189 RWP: CO-762. Rev. 3 JHA-GG-NWOP-2118 

AMPLJNG SUMMARY SITE/EQUIPMENT INSPECTION: Yl!S~ HHUCASE#J (HHUCAT#2) HHUXL#3 

Interval % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I . 

2. 

J. 

4. 

~,~ 

~ 
Boraho/e # ~ Tubing ( )@ to JI bgs; S.U. __ 

Boring # /nren'l11 Type 

J.C8766 170.0 ',60.0' Moislufl! 

Borehole # ~ Tubing ( )@ to fl bgs; S.U. _ 
1NIA. 

Bott!hole # -.lUL Tubl11g ( )@ 10 fl bgs: s.u._ 
J.NIA 

TIME WORK SUMMARY 
0600 Safety meeting at office. Topic: Jack Safety, How To Use Jacks Safely. 
0630 On standby for entire shift due WRPS crane being in very close proximity to boring #C8763. 

0645 ESGG logging crew travelled to "C" Fann and ACED under RWP CO-762 Rev. 3. 

0755 P.O.D. by WRPS FWS R. Franzen. 

0815 ESGG logging crew dressed and entered fann. 

0930 Moisture logging activities began in boring #C8766 from 170.0' BGS. 

1100 Lunch. 

1130 Moisture logging was completed to 60.0' BGS. 

1400 Secured IOHing equipment and exited fann. 

1430 Travelled to office. Completed paperwork and timecard. 

1530 End of shift. 

----
----

----
OPERATORJLICENSE: Amos/1224 
ES SUPPORT Weakley, lcayan, Ehrgott 
NCO::Jlilla"eal, Snook 

WEATHER: 69 F, partly cloudy with DISCARDED ITEMS: 
1--lla=-h_t_a_nd_va_r_la_b_le_w_ln_d_s_. _____ -1 NIA 

HPT: Clayton, Mincy 
DOWNTIME: 9 Hrs. for WRPS crane 

FWS: Franzen, Withrow 

REFERENCE/CONTRACT JNFORMATION: TFC-W0-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORTBY: /77/k'.C ~#£~ 

TIUE : ES TECHNICAL PR~~ 

SIGNATURE:~~ 

TITLE: ES TECHN/i L RE 
REVIEWEDBY, ~ 

SIGNATURE:~~ DATE:bl.,·.)'6-0 
I 0,06/09 Rev I 

C-20 



RPP-RPT-55481 , Rev. 0 

~ 
ENERGYSOWTRWS' 

ENERGY SOLUTIONS, WESTERN OPERATIONS Paget orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Complete moisture logalne In #C8766 and continue probe Installation in borl•g #C8763 DATE: 05-01-13 

LOCATION: ~c·Tank Farm--NcarC-200 I EXCAVATION: DAN-13-0035 
U-DIG: #13067441 

REPORT#:20 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rcv.3 JHA-GO-NWOP-RO-2118 
SAMPLING SUMMARY SITE/EQUIPMENTINSPECTIO : @No HHUCIISE#l (HHUCIIT#!:) HHCIXL#J 

Sample # "s Jnterl'ol ,, 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I. NIA -~:fJii',d:Q ~- . , /Ill, • Boring# lntenol Type 
1. NIA 

J .NIA 

Borehole# ~Tubing~-~ )@~\! ,o to 1"' fl bgs; S.U. tf§ 
~~ h~ 

Borehole# ~ ~ Tubi1rg( )@ to fl bg,: s.u._ 
I. C-8766 ~- _ Mouture .u~r ..... s-
1. C876S ;t.~ r,,M,L> Mo,sr 

4N/A, 
Borehole# ~ Tubing ( ) @ "' fl bes: s.u. -

J. NIA 

TIME WORK SUMMARY 
0600 Safety meeti.aa: at office. Topic: Wheelbarrows 

0740 Travel to "C" Fann and ACE under RWP C0-762 Rev. 3. 
1,-. ~6t.l/f. Onsite at ~c" Farm. Standby for P.O.D. 

~8'2() P.O.0 . by WRPS FWS 
, I - •-" - A ~ . ..,.. --

. - .... . --7·=.- ·~ - . - . --
~'f$'1' 5:;-- --~ ./ - .. "'·· .4,,1# .e;-~ r

t!~-n'A/P~ ~'~ . . • ·-
///A C11!n1~~~ ,<.o..:V-,~,.... ,~ 6': S. dnn - ,~ :::,-,~,,;,;._A:: -✓-~' 

.l&:1r ~ K(!r ~ue~ a~k" ..L -~ _,. ///II~,~ ,1,H.d <--rVl4 

.Ao' (! JJ71.,~• //,prr,t' -- / --- - -- - ::Z.C9. 0 1 • 

/:tJ'o ~s N~ll,•ja ·~""' ?I ....... - J ~./~ -~-- (k/A'P5 - - .J....- g.,,... 
- ,) i"i:, 7/n,;"T?,,u'~ A,,~ • /L,/~72dl'/---eo., AP.- iZ/ 7.~' --..,/ t!. lfl?t,~ 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT: Weakley, Wa/k11p, /cayan, Ehrgoll 
NCO: Villarreal. Snook 
HPT: Clayton, Mincy 

FWS: Franzen, Withrow 

REFERENCEICONTRACT INFORMATION: 

REPORT BY: /121Ki!f" ElnRtlaCT 
TITLE: ES TECHNICAL PREJ:1!!£R 

SIGNATURE: '-'U1:k tJh::z.a,.:tf 
Cl 

WEATHER: 67 F, mostly sunny with 
lleht and variable winds 

TFC-WO-12-6118 GG- W-DOW..003 

DISCARDED ITEMS: 
z - 1/#!!.4.>.,,..,,QH'l!"' 

-:z.t:,,t:, 'µw-,, .;S,.o- k.. 

EC -13-000136 

•••••wm•v~ TITLE: ES TECHNl RE 

SIGNATURE: '~ DATE:o:';.-cn~ 
Jo,,:)6/09 Ra, l 

C-21 
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~ 
ENERGYS0Umav.Y 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Complete moisture logging In #C8765 and continue probe Installation In borin& #C8763 DATE: 0~U3 

LOCATION: "C" Tank Farm-Near C-200 I EXCAVATION: DAN-13-0035 
U-DIG: #13067441 

REPORT#:21 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-R0-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (5, No HHUCASE#I (HHUCAT#i) HHUXL#3 

S,,,,,p/e II 's lnren:a/ % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

Boring # /'lt,r>'O( Ty,w 
I. C8765 I$,-.• 0 m 

J. J. 

2. N. 

J .N. 

4 NJ. 

Borehole# ~ Thblng ( ) @ 

Borehole# ~ Tubing ( )@ 

to 

10 

fl bgs: S.U. _ 

fl bgs: s.u._ 
1. N/A 

J. NIA 

TIME WORK SUMMARY 

0600 Safety meetl02 at office. Topic: May Is Natloo• I Electrical Safety Month. 

of.J&1 Travel to ~c" Farm and ACE under RWP C0-762 Rev. 3. 

6 ?t> o Onsite at "C" Fann. Standby for P.0.0. / Ir"~ 4.,. ff' ,,, ,.-J , .,,., 11.J,,. t _ ~ - . ·- - 111 ~ .. 1'7 a > 
ofjo P.O.D. byWRPSFWS /1,.,,,.a/f.l,,,. t:',-- llC'l' 

,, ., 
() ~ So Dress and enter farm. Jnsncct and warm CAT HHU, no problems noted. 

• I I < , ... - ... " " ,.,. 'A / ,,,s,,, ,.,. d Iii I/ ? ) , - ,, 

C-776 > ..., 

A-.. ~ ;,.,,#,t "'--~• ~le,/ t:~,.,,,,,,,/.,. ,-., .I f"'-. - I I-/ - _,,_ I, e) 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT: Weakley, Walkup, lcayan, Ehrgott 
NCO: Villarreal, Snook 

HPT: Clayton, Mincy 

FWS: Franun, Wflhrow 

, , 

,A 

WEATHER: 76 F, mostly sunny with 
light and variable winds 

DOWNTIME: 
3 .s .< ... -". ~ c r 

, 

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6118 GG-NW-DOW..()(13 ECN-13-000136 

REPORT BY: L I> R In 17 JI 
TITLE: ES TECH~PARER /')_ _-_ 
SIGNATURE: ~ (7.,. ~~ 

REVIEWEDBY, ~ 
TITLE: ES TECHN. l. RE 
SIGNATURE: ~DATE:~-~-'() 

I Ol06/09 Rev I 

C-22 
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10(1 FT MULTI LEVEL RESISTJVJn· PROBE WO~ SHEET 

DIMENSIONS 

PLANNED 

PRELIMINARY 
AS-BUILT 

... CrtJAL 

BOREHOLE NO: t.. • 'P 7 t 3 

CONSTRUCTION 
MATERIAL/TAG 

MATERIAL TAG 

0 ft -------- '---------------------:s:::-,U-:::R-=FA"""CE=:P:;:k-;::O=TECT=:::IO:'.":N~(~:--:-,1 l'T=-:.B"'o"'"~---

t 
-20 ft- 111 - o ~- SI 111- ~ 

J, 
-40ft- 111 -51 ft- 57 r- 1-

,i 

- 60 ft - Ill - ?f ft- ?J ~-~ 
I ,, 

- 80 ft - Ill -~ , ft - r J Ill T 
I 

If 
j- I 

- l 00 ft - 111 .,__, · I II ft · If') 
' ,, 

-

• 120 ft. Ill j - 13 t ft - 1 3J Ill 1' 
-

' ,, 
- 140 ft- Ill " _, s, ft- , 5) Ill 7 

11 
Ill 

"' - 160 ft - 111 .17f ft- ;7J 111---

L 
17. J' 

i 
- I 80 ft - • "'- ·. / foStt - I 7 l. 

NOTE I : Resi~tivil\ ?ro~ measurements art 10th~ bottom of the probe. 

C-23 

B:monite from w 
~and from __ "'- - -
D.E from _ _ 1(, __ 

Sand from __ tn __ 

Bentonitt from O 10 > D 
Saud from f6 Ill $!,F 
D.E. &om f:!.,i1o!L2 
Saud !ronSJ. £ to ff 

Be,nonite rrom>'f 10 '" 
Sand from ]'1 to 7'1. -;;-
D.E. from JJ!.:.So Tl...! 
S111d from 7J,J' to .2.!l... 

Bemonile from ?.f_ to 'I tS 
Sand from ~ 10 f(>--;r-
D.E. from 1P,..> 10 '11 · --.f" 
Sandfrom~}S io ft.I 

Bcmonit: nom1!_ to II" 
Sand from {iA__ to l..ln.,_.f" 
D.E. iron../ ft, S' IC I I J • f' 
Stnd !ronf f1S to If &f 

Bentonite from'!!/.._ to I J iJ 

S•ic !romll!__ to l1t>.; 
D.E. from /Mw IJJ . .S 
Sand fromlJJ .S to ..!.lf 

Bcntonite from I JI{ to I.Yo 

Sand from l>11 to /;t; . f,. 
D.E. from'J'11S 10 r,J'?. s- ~ 
Sand fi·om l.SJ_$tC J..t:!I. 

Bcntonitc from !!1._10 I JO 

Sai,d from I 71' 1('> I f!;t 
D. E from /';17$10 • 
Sand f:Jom 12.J,S 10 

B:ntonitdrom 17 '{ to I t'f. S 
Sand from tn.f io I 'f () 

D.E. from ~ 10 1..1a..S 
Sand from l!J2.,S. 10 ~ 

8-(.,,, J/o 14 / f ,._ ,., ;t ;i. 1 

D 
D 
~ 

EJ 
.. 

0 
0 
c6 
~ 
~ 

[1J 
~ 
~ 
~ 

0 
CJ 
0 
[2J 
[Z] 

~ 



RPP-RPT-55481 , Rev. 0 

-~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of[!] 
ENERGYSOUffION.S 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PUJtPOSE: Calibration Models 10 check WRPS source with Gamma Tools DATE: 05-06-13 

LOCATION: ~c· Tank Farm•-· carC-200 I EXCAVATION : DA . JJ. 0035 RE PORT# 2l 
U-DIG # 13067441 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE2Jl89 RWP: CO-762 Rev.3 JHA-GG-NWOP-R0-2118 

AMPLING SUMMARY SITE/EQUIPM ENT INSPECTION: Yes® HHUCASE#I HHU CAT #1 HHUXL#J 

Sa, e# '1 /me,w,I % 
BOREHOLE SUMMARY G EOPHYSICAL LOGGING 

I . 
Boring# '/ype 

'N ~ ) @ fl bzs; s.u. hirenio/ 
1. BOl'l'ht>le# 71,bi~g( to 

~ 
I.Calibrating with Sources 3&4 

J . Bare/role# ~Tubing ( )@ /() fl bt,1: s.u. 
1. ,..\~ 

4. Bon:hole# ~Tub/~ ( )@ "' jlbg,: s.u. 
J. \<\~ 

TIME WORK SUM MARY 

0600 Safety meeting at ES office, Topic: Spidcr.i, Bugs, and Hidden Hazards. 

0815 Travel lo Smurf 10 Ace-in 

0900 
Meet at Calibra1ion Models to calibrate WRPS Sources 10 Gamma tools. Standby for RCT support with WRPS sources. Russ Randall 
with ·n,ree Rivers Scientific on site to support. 

1100 RCT onsite with WRPS source. 

Calibrate BGO, Pre-Verify-with Source 3/Sourcc 4/Backgrotmd (Assay Date on both Sources is S/29/13) SBK 17.5'-S0 counts @ 10 -·--- seconds each. SBT @ 8.S' - SO counts@ IO seconds each. Post-Verify- Source 3/Sourcc 4/Background. 

Calibrate LaBr, Pre-Verify-Background/Source 3/Source 4. SBK @ 17.S'-S0 counts @ 10 1,econds each, SBT@ 8.5' -50 counts @ 10 
----·· seconds each. Post-Verify - Background/Sour~-e3/Sourcc4 

---··--·- Variance testing- Source 3 (Dim:2"L x l-3/8'' H x l-3/4'"W). 

1400 Secure Calibr3tion MODs , Exit site for ES office 

1530 End of Shift. 
.............._ 

.............._ 
.............._ 

.............._ , 

.............._ 

----..... 
.............._ 

~~ .... 
.............._ 

.............._ 
.............._ 

.............._ 
.............._ 

.............._ 
.............._ 

OPERATOR/LICE SE: Amos/1224 WEATHER: ~u.~~)' -~DITEMS: 
ES SUPPOR7:·Wallrup, Weakly,lcu;ycm, 

NCO: S11001', , Vil/urreal DOWNTIME: ~e,<.» 's:_. 

~\~ HPT:Mi11cy 

FWS: Fra 11za11 

REFERENCE/CO TRACT I FORMATIO : TFC-WO-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORT BY: Ol,n v'/- h,,7 c;,, ) REVIEWED BY: ·,"<'l.. w , · .. . ,~• <.> 

TITLE : ES TEC1tfr4.A:..REPA RER TITLE: E.STECHN~ 
SIGNATURE: ~ SIGNATURE: ::-5:') · ~ • DATE: ~ ~•>-::,:~ 

.,...., ,, ,.,,.,. " ···. 

C-24 



RPP-RPT-55481, Rev. 0 

~ 
ENERGYSOUll'JOM' 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 or GJ 
DRD.,LING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Start Gamma Logging on C8767 

LOCATION: MC" Tank Fann -Near C-200 I EXCAVATION: DAN-13-0035 
U-DIG # 13067441 

DATE: 05-07-13 

REPORT#23 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-R0-2ll8 

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Ya @ HHUCASE#l HHUCAT#2 HHUXL#3 

Sa le #'s 

I.NIA 

1. NIA 

J.NIA 

4.NIA 

TIME 

Interval % 
BOREHOLE SUMMARY 

Boreholt/1~ Tubinf ( 1Y' )@1JJ.O' to • jlbgs; S.U.I.JJ' 

Boreholen.N!/:!ng ( )@ to jlbgs;S.U. ,Jlll!,,..w,, 
Borehole#~ _ _ 1'ubing( )@ to fl/Jg,; S.U. 

WORK SUMMARY 
0600 Safecy meeting at ES office, Topic: Back Injury Prevention. 

0715 Travel to C-Fann , Ace-in 

0800 Stand-by for Pre-Job .. . 

'~HYSJCAL LOGGING 

• , .. 1::~ lnterval Ty~ 
I.NIA ~\~ 

~ 1. 

J. 

0815 
RCT indicated that the Source #3 needs to be transferred from existing custodian to the Tank Farm Custodian and that it would take all 
day. Wailing to hear back from FWS R. Franzan to confirm ... no source will be available. 

Standby for logging. No Source available for logging do to transfer of custodianship. 

1030 Travel to ENW lay down yard. 

1530 End of shift. 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT; Ehrgott. 
NCO: Snook, ,Villarreal 
HPT:Mincy 

FWS:Franzan 

REFERENCE/CONTRACT I FORMATION: 

DISCARDED ITEMS: 

DOWNTIME: 7hr, no source. 

TFC-W0-12-4i118 GG-NW-DOW-003 ECN- 13-000136 

REPORT BY: __ Mike Ebr&ott. ______ _ 
RE~EWED BY, i5 ~ 
SIGNATURE: ~J ; DATE: ~- ,:yy.-.2) 

I OI06I09 Rev I 

TITLE: ES TECHNJCALPRE~'ARER 
SIGNATURE: ~A:.,. ...:C.---""-'-:,P""""<-------

TITLE: ES TECHNI YI£ 

C-25 



RPP-RPT-55481, Rev. 0 

~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I or[!] 
ENERGYSOllff/OM' 

DRILLING AND SAMPLING (PERCUSSION) DAil,Y WORK RECORD 

PURPOSE: Start Gamma Loaain& on C8767 DATE: 0S.08-13 

LOCATION: ~c" Tanlc Farm -Near C-200 I EXCAVATION: DAN-13-0035 REPORT#l4 
U-DIG # 13067441 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-R0-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yu~ HHUCASE#I HHUCAT#1 HHUXL#3 

Sample # 's 111/ervo/ % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I.NIA 
Boring# 

Borehole# C8767 _ Tubing (1.5 ")@; 21 J.Q' to • ft bgs; S.U.J.JJ • 
lnterval Typt 

1 NIA. J.C8767 209.Q' to 163.0' Gamma 
J.NIA Borehole# ~ 'I)d,ing ( )@ to ft bgs: S.U. 

1. ~\co. 
-I.NIA Boreltole# ~Tubin1( )@ to ftbgs; s.u. 

J . ..i\o.. 

TIME WORK SUMMARY 
0600 Safety meetinz at ES office, Topic: Heats~ 

0700 Travel to C-Fann, Ace-in 

0735 Standby for Prc-Job ... NCO's have work package and key. 
0820 Travel with RCT to pick up and sign out Source #3 from Smurfbldg ... Travel back to C-Fann. 

0850 Sign work package and dress and enter farm. 

0910 Set up for Gamma Logging, Pre-Cheeks with combo tool. 

09S7 Start logging from 209.0' on C8767 with Combo tool (BGO/LaBr). 
. 

1019 Perform S • repeat 209.0' to 204.0' and continue logging. 

1332 Sto))pcd logging @ 163.0' (46' Logged). 

1342 Return to zero = -0.31 

1344 Post - Checks with combo tool. 

1410 Secure work area and exit farm. Travel to middle C-Farm change trailer to perform whole body survey (Argo). 

1440 Leaving C-Farm for ES office, complete paper work, and time card. 

l530 End of shift. 

----- ----- ------- ------- -------
.,. --- ----- ----- ---- ----OPERATOR/LICENSE: Amos/1224 WEATHER: DISCARDED ITEMS: 

ES SUPPORT; Ehrgott, sunny 

NCO: Snook, . Villarreal DOWNTIME: None None 
HPT:Mtncy, Joe 

FWS: Franzan 

REFERENCE/CONTRACT INFORMATION: TFC-W0-12-6118 GG-NW-DOW-003 ECN- 13-000136 

REPORT BY: ___ Mike Ehrgott_ REVIEWED BY: ~-~- ~~\.~ 

TITLE: ES TECHNICAf-P~ TITLE: ES TECHNIC~ER 
SIGNATURE: ~ ~"\ ~ DATE: <:-, - !:>'- • -?., SIGNATURE: ~6 

IOI06/09 Rev I 
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RPP-RPT-55481 , Rev. 0 

~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of[!] ENERGYSOi.ln'JlWY 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue Gamma Logging @ C8767 DATE: Os--09-13 

LOCATION: "C" Tank Fann ---Near C-200 I EXCAVATION: DAN-13-0035 REPORT#25 
U-DIG # 13067441 

ST ART CARD NO. SE47759 DECOMMISSION NO, AEll189 RWP: CO-762 Rcv.3 JHA-GG-NWOP-RO-2118 
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes<&} HHUCASE#l HHUCAT#2 HHUXL#J 

Sample#'s lnten·al ¾ 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

I.NIA 

Borehole t/C8767 _ Tubing (2.5 ") @ 211.0' to fl bp; s.u. Boring# /nten'OI 1ype 
].NIii I.C8167 166.0' u, I IJ.O' Ga,nma 
3.NIII Borthole # ~T11bing ( )@ lo f/bgs; S.U. 

2. ~\~ 
-I.NIA Bonhole# ~Tubing( )@ 10 flbp: s.u. 

J . .... ,o.. 
TIME WORK SUMMARY 
0600 Safety meeting at ES office, Topic: Biological Hazards and Heat Stress. 

0704 Travel to C-Farm 

0733 Aco-in 

0804 NCO's amve with wort package ond key. 

0824 RCT arrives ... travel to 2704-HV for Source #3 

08S2 Return to C-Farm ... sign work package, dress and enter farm. Setup and start logging from 166.0'bgs. 

1004 Completed S' rcoeat 166.0' to 161.0' and continue logging. 

10S4 FWS R. Franzen off site 

1402 Stopped logging at I 15.0', l<>&gcd SI ', perform post-checks of gamma tool, Return error = -0.78, exit farm. 

1415 Complete whole body survey at middle C- change trailer, travel to ES office. 

1447 Complete paper work and time sheet 

1530 End of shift 

---- ----- ----- ---- ---- ---- --, ... -
----- ---- ---- ----- -----OPERA TOR/LICENSE: Amos/1224 WEATHER: Sunny DISCARDED ITEMS: 

ES SUPPORT; ...,_kly, lca)IQn None 
NCO: Snook, , Villarrt!OI DOWNTIME: None 
HPT:Mincy 

FWS: Franzan 

REFERENCFJCO TRACT INFORMATION: TFC-W0-12-6118 GG- W-DOW..003 ECN- 13-000136 

REPORT BY: !".I If h rt-f.-t~' REVIEWEDBY: ~ 
TITLE: ES TECHNICAL Z{ARER 
SIGNATURE: 0 ' ~ 

TITLE: ES TECHNI ~YIEWj 
DATE: <:, - ~'--'-o SIGNATURE: :::-:s<)__ ::, -~ I 0/06/09 Rev I 
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RPP-RPT-55481, Rev. 0 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 or Cu 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Gamma loa&ln& on C8767 DATE: 05-13-13 

LOCATION: ''C" Tank Fann --Near C-200 I 
EXCAVATION:DAN-U-0035 
U-DIG # 130674'1 

REPORT#l6 

START CARD NO. SE:47759 DECOMMISSION NO. AE21189 RWP: CO-762 Rev.3 JHA-GG-NWOP-R0-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yts Wv HHUCASE#I HHUCAT#2 HHUXL#J 

Samplt#'s 

I.NIA 

Jnter,,al ¾ 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING 

1. N/A Bore/tole# __ Tubing fl bgs; S.U. 
Boring# Interval 

to ,,s·o 
3.N/A 

4.NIA 

,. l'87'7 
-.I " +o Borehole # __ Tubillg ( )@ 
ro '~ 1. 8'9·0 

Bore/tole# __ 1ubing( )@ to ftbgs; S . . 
J . 

TIME WORK SUMMARY 

0600 Safety meeting at ES office, Topic: Radiation exnosure in the workplace. 

orto 

/ d c ,t,. ,,. ~ o +- } / S? '· 0 

1215' F~S c;,c ...... ~~c/ lo • ..,, · ... 

/.Z.38 
125'7 
J3C3 
I/ 3Z8 

---- ----- -----,l//,,, --- ----- -----
WEATHER: &. • ~-- ,. n 
dl/U ~Afr ...,,.,. 

OPERATOR/LICENSE: Ehraott/3115 
ES SUPPORT; Wealdy,lcayan,Hoopes 

NCO: Snoolc. , Villarreal 

HPT: R,,· e, /.. -14-f' 
DOWNTIME: -- /. '5' ~ l,t, n, 

~,'/t!Jf!., 

FWS:MMBn ""i-'"lro...i 
REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6118 GG-NW-DOW-003 

--- --
DISCARDED ITEMS: 

,A/o'-./E' 

ECN-13-000136 

Type 

6-l'AlfO.. 

------

REPORT BY: M ,A • v..lc4 '1' ILV 
TITLE: ES TECH~L~PA!l,E~ / ~ 
SIGNATURE: -~..,__=-..__ _ _ Vf/ _ __ ~--.-----

REVIEWEDBY: ~ 
TITLE: ES TECHNJ L 1EW. 
SIGNATURE:~ ~?DATE:~~~,-"?;. 

, I OI06I09 Rev I 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of W 
DRILLING AND SAMPLING (PERCUSSION) DAil.Y WORK RECORD 

PURPOSE: Contlnu Gamma Loi,in& @C8767 

LOCATION: ~c~ Tank Farm --Near C-200 I EXCAVATION: DAN-13-0035 
lJ-.DIG # 13067441 

DATE: 05-14-13 

REPORT# W ME
,:Z. 7 

START CARD NO. SE:477S9 DECOMMISSION NO. AE21189 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-2118 

AMPLlNG SUMMARY SITE/EQUIPMENT INSPECTION: ([ii) No HHU CASE#/ HHU CAT#1 HHUXL#3 

I.NIA 

2.NIA 

J.NIA 

~.NIA 

TIME 

a7o'3 
<>13I 

le/I< 

le#', lnlerval ¾ 
BOREHOLE SUMMARY 

Borrhole IIC8767 _ Tubing (1.J '')@ 211.0 • 10 

Borr/role # __ Tubing ( ) @ to 

B~hole # __ 1'ubl11g ( ) @ IO 

JI bfs; S.U. 

fl bgs; S.U. 

JI bgs; s.u. 

WORK SUMMARY " ,.. 

w, I k c../0 ./-1.., ·,.~. I V 

NC. a'~ ~-- . .• : ' . - v 

------ ------
----- -----

GEOPHYSICAL LOGGING 

Boring# lnttl'llQ/ 'Tj,fN 

J.c:4767 ~ -,. '{5.~'0amma 
; .. , 

2. C/2. ~" 'f 7· 
J. 

----- ----OPERA TOR/LICENSE: Amos/1224 

ES SUPPORT; ~akly, lcayan, Hoopes 

NCO: Snook, , Yi/lorreol 

WEATHER: Sunny tu• DISCARDED ITEMS: ,, 
., J . /Uu.N>.,-,.,·.,,_M 2 •~ 

t-------------, NNe I--
DOWNTIME: ~ ('/"} ,--.,r Sou.rc.e._ 

HPT:NJ,tey R ; c. L. tt-t"' 
FWS: ~ {;.)11\~Mw 
REFERENCE/CONTRACT INFORMATION: TFC-W0-12-6118 

REPORT BY: /ff A- W~l:rk'-~Y 
TITLE: ES TECHNICAL P~w~ 
SIGNATURE: ~ -------~-c:r"~---

"'°' tc:t~r 
GG-NW-DOW-003 ECN-13-000136 

REVIEWEDBY,~ 
TITLE: ES TECHNICAL WE 

SIGNATURE: ·= .-.-..--_ ATE: c;6- l..\- ·:? 
I 0/06109 Rev I 
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~ 
ENERGYSOUJf/ONS 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I or[!] 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue Gamma Logging @ C8767 

LOCATION: ·•c•· Tank Fann --Near C-200 EXCAVATIO : DA .13. 003S 
U-DIG # 13067441 

DA TE: 05-15-13 

REPORT#28 

RWP: CO-762 Rtv.3 JHA-GG-NWOP-RO-2118 

2.NIA 

J.N!A 

4.N.'A 

TIME 

BOREHOLE SUMMARY 

8Qrehole#C8767_ Tubi11g (l.5"')@ 111.0 "to 

Tubl11g ( )@ to 

Tubi,,g ( ) @ lo 

WORKSUMMAR 

ll/lU CASE#/ HHU CA T #2 HHUXL/13 

fl bgs: S.U. 

fl bg.,; s. u. 

fl bgs; S.U. 

GEOPHYSICAL LOGGI G 

Boring # lmen·ol 1ype 
I.C8767 IO Gamma 

]. "I 7. ,111 .,;-• 

J. 

Safety meeting at ES office, Topic: Preventing Slips, Trips, and Falls. 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT;f/oopcs , /caya11 

NCO: Snook, ,Vif/ttrreol 

HPT:~ f.1 chte-r 
FWS: ~ W/7i '1./JW 

WEATHER:~

CIO(J/)/ 
DO 

REFERENCE/CONTRACT INFORMATION: TFC-W0-12-6118 GG-NW-DOW-003 ECN-13-000136 

ReVIEWEOB~ 
TITLE: ES TECH NI L R IE R 

SIGNATURE: ~ DATE: ~- ').\.- '-"b 
10/06/09 Rev I 
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RPP-RPT-55481 , Rev. 0 

~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofQ 
ENERGYSOL~ 

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue aamma logglna In #C8766 and possibly begin probe l• stallatlon In #C8767 DATE: 05-16-13 

LOCATION: "C" Tanlc Farm-Near C-200 I EXCAVATION: DAN-13--0035 REPORT #: 29 
U-DIG: #13067441 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rtv.3 JHA-OG-NWOP-RO-211 8 

SAMPLING SUMMARY SJTE/EQUIPME T INSPECTION: ®No HHUCASE#J f./!HU CAT#1) HHUXL#3 

Samp/~#'s Interval " BOREHOL.E SUMMARY GEOPHYSICAL LOGGING 
I. NIA 

Bortltole # ~ Tubing ( )@ JI l>gs; S.U. __ 
Boring# lnt,rva/ Type 

1. NIA lo 
I. C8766 200.0'- IJ 7.0 ' GaltUM 

3 .NIA Bor~ltol~ # ~ Tubing ( )@ to JI bg,; s.u. -
1. NIA 

4NIA. Bonltolt # ~ Tubing ( )@ /() JI bgs; s.u._ 
3. NIA 

TIME WORK SUMMARY 
0600 SaCety meetla2 at office. Topic: Industrial Ergonomics. 
0703 Travel to "C" Farm and "ACE" under RWP CO-762 Rev. 3. 

0740 Onsite at change tnlilcr. Standby for P.O.D. 

0810 No field work supervisor. P.O.0 . was held by NCO S. Snook. 

0815 Dress and enter farm. Set-up and continued gamma logging in boring #C8766. CAT HHU was surveyed out of middle "C" Fann 

--- gate and re-entered lower "C" Farm gate. CAT HHU was set-up on boring #C8767. 

1100 Lunch. 

1130 Continued gamma logging in boring #C8766. 

1420 Completed gamma logging to 137.0' BGS. Secured site and exited farm. 

1440 Traveled to office. Completed paperwork and timecard. 

1530 End of shill 
--........__ 

........__ 
--........__ 

---- ----- ---- ~\~ 
--........__ 

........__ 

---- ........__ 
........__ 

~ 
OPERATOR/LICE SE: Walkup/3005 WEATHER: 75 F, mostly cloudy wltll DISCARDED ITEMS: 
ES SUPPORT: Weakley, lcaya11 winds from the southwest at S-10 mph NIA 
NCO: Villarreal. Snook DOWNTIME: 30 minutes for P,O.D. 
HPT: Richter 

FWS: NIA 

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6118 GG- W-DOW-003 ECN-13-000136 

REPORTBY: ~ REVIEWED BY: m/Kt!: El/R6't!JQ-
TITLE: ES TECHNICA L REVIEWER ~ TITLE:ES TECHNICA 

1

~A R ~_;;, 
SIGNATURE:~~ DATE: G,CZJ '13 SIG ATURE: . 

I 0/06/09 Rev I 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of GJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue 1amma logging Ill #C876' and begin probe Installation la #C8767 DATE: 05-20-13 

LOCATIO : "C"TanlcFarm-Near C-200 I EXCAVATION:DAN-13-003S 
U-DIG: #13067441 

REPORT#:30 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-RO-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: e No HHU CASE#/ (!!___HU CAT#2) HHUXL#J 

Sample #'1 

I. NIA 

1.NIA 

3.NIA 

I/NIA. 

Jn~rval , . 
BOREHOLE SUMMARY 

Bonholt# C '11 I,, 17libing(). S°) @). / I to '1 I ft bg1: S.U. i · '3 
Bon/fold -=- Tubing ( )@ t.o fl bgs; S.U. _ -Bonhol, # _ __ Tubing ( ) @ to fl bgs: S. U. _ 

TIME WORK SUMMARY 
0600 Safety meetlaa at office. Topic: Good Hnlene on the Job. 

GEOPHYSICAL LOGGING 

Boring # Interval Type 
I. C8766 137.0'- ft1 ' Gamma 

1. NIA 

J, NIA 

O(i 1~ Travel to "C" Fann and ~ACE" under RWP C0-762 Rev. 3. / 5h11 - ./.. ,_ ; I{ I,.,_ /.,c: t:i ,-., .: 

ll~P I,~.,., t. 
,r;;o 

- , 
1V1>, 

/;p--· ,: ..... o-n I J 7. D ' r, ~" ' -- ,, 

OPERA TOR/LICENSE: Amos/1224 
ES SUPPORT: Weakley, Jcayan, Walkup 
NCO: Villarreal, Snook 

HPT: Richter 

FWS: Withrow 

REFERENCE/CONTRACT INFORMATION: 

REPORT BY: i, 0 l't-WI ti 5 
TITLE : ES TECHNICAL PREPARER 

SIGNATURE: ~A (J . ~ 

WEATHER: 81 F, mostly sunny with 
winds from the southwest at 5-10 mph 

TFC-WO-1 UJ 18 GG- W-DOW-003 EC -h-000136 

RE~EWEDBV~ ~ 
TITLE: ES TECHNJ WE 

SIGNATURE: :§£. ATE: '°> " -~$ 
IOl06/09 Rev I 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I orGJ ENERGVSOUJTJONS 

DRILLING AND SAMPLI G (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue gamma loe&ing in #C8766 .ud compltte probt lnslallation in #C8767 DATE: 05-21-13 

LOCATIO : •'C" Tanlc Farm-- car C-200 I EXCAVATIO : DA -13-003S REPORT#: 31 
U-DIG: #13067441 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rtv.J JHA-GG-NWOP-RO-2 118 

SAM PU G SUMMARY SJTFJEQUIPM E T I SPECTIO :@No HHU CASE#I ~TIU CATI!!) IIHUXL#J 

Sample #'s lnttn·a/ ¾ 
BOREHOLE SUMMARY GEOPHYSICAL LOGGI G 

I.NIA 

Borthoft # C. '/7, 7 Tubing() ,S) L( I to 0 Ji bgs; S.U._,9_ 
Boring# lnttn'OI Type 

2.NIA I. C8166 80.0 '. Gomma 
J .NIA Bortholt # -=- Tum11g ( ) ID ft bgs; S.U. _ .-YO {.q,,,•~ 7.,JQy 

]. NIA 
4NIA. Bort/10/c # ___ Tubing ( ) a to ft bgs: S.U. _ 

J. NIA 

TIME WORK SUMMARY 
0600 Safety metlinR al office. Topic: Preventing Heat Stress. 

tJG1o Travel lo "C" Fann and ·'ACE~ under RWP CO-762 Rev. 3. 

n?vv I a,. e. r .~ I '--,.. ; · ,;,, .'.,, - ~.- ~- - -- ,.-,-
~.,gq; 1Po."7f~ D / =,:s./:.5 1,.:,r;t.-· L /4~ !, • k ,., /( <"kg~ · C ,_..,. 

O'l':JP e-,.,,~ #!.- ~"' - ,,,_ -A C · ·- • < t, j · .Q-71.: 7 rl,~ 4.,.r; '?q[ 7 ll,'e;. ,' ... ,:,--..,. ,, e,J(.!.. 
OflS lri7b7 , /.,,. ... ,. .. ~ - t;.,:N,,_ r,,, __ _ /.,._+,. u.,, .,.. --,..,_ .,,,- ,-r :;z..,,. ... -

,,.,.. ~ • .,. : - 'r ~n 
I 

..-1-L- h ._ .-... ltA.o -- ~..,,,: .... ~ ,. -
lioss i.-. /J ~ -- ·- lA ~- .,.. ... _, - .. ·•l ,...,,. • - II:./ ,,,.~ ~ ./ - - I.,. -- - .. - - (':, 

.1 ... ~I..,. - <"h - ,J - - ..... .. ( I. .I. ~~ - ~r- , l'.:.lt. , _,; / .0 ;,, _/ ,I.. , ,c_ 

.._ ., #t ,../, , ,_. 
, 

1/0t? /,,. .... ,,,_ t, ,,,/} sr,. .. .J/,,.,, C-,,.. •- ., "' r£ ... -
1,~1,, r.:- _, ,:,J;;&-r-

.. .,,,.A ·~'9 r 97 ~ 'J l'!.o-••'-"•~ ..... ,.,-e. ,' ... ~ F. / /_ .,.,'e,,, r At - ,.,; --L. 'I 
;=~?6,/; 

I 
I 

. 
.. <•rt....- ,. --' ...._.,._ , __ 

·-. J • • .,.,,. S'~ - --·-'-1-- .,/J .,/ 
, , 

----- ---- ----- ------ ...... . ---- ---- ---- ----
OPERATOR/LICE SE: Amos/1224 WEATHER: 73 F, partl cloud and Dl CARDED ITEMS: 
ES SUPPORT: Weakley. Ehrgoll, Wnlkup breezy '3 - L3.,.6' IJ • .,. r- .. ,.,,.• 
NCO: Villarreal. S11ook DOW TIME: 
HPT: Richter I .,,.., Sw/'I'~ ..- 7' 

FWS: Withrow L/ ~,-,, h...e:111-1'1,.•,... 

REFERE CFJCO TRACT I FORMATIO : TFC-WO-12-6118 GG- W-DOW-003 EC -13-000136 

REPORT BY: () 1: ~ An,..r, (' R EVIEWED BY: ~ '....L. \.J11\I -"' · ,,0 

TITLE : ES TECIINICAL PREPARER TITLE: ES TECHN~~ R:.........,;..:.;n 

SIG ATURE: &~ ~olda SIG ATURE:"- :- CV~~ _.)DATE: ', -!).\ I,~ 
V IOJ06/09 Rev I 
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I fl' 
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,~' 
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ENERGVSOLlll/OM' 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page I or[!] 

DRILLING AND SAMPLING (PERCUSSIO ) DAILY WORK RECORD 

PURPOSE: Coaliaue gamma loegl11g In #C8766 

LOCATION: -C'· Tnnk Fann••· carC-200 

I 
EXCAVATION: DAN-13-0035 
U-DIG: #13067441 

DATE: 05-22-13 

REPORT#:32 

ST ART CARD NO. SE477S9 

SAMPLING SUMMARY 

DECOMMISSION NO. AE21189 

SITFJEQUIPMENT INSPECTJON: Yes(@ 
RWP: C0-762 Rev.J JHA-GG-NWOP-RO-2118 

HHUCASE#I HHUCAT#2 HHUXL#J 

Sample # '• 

I. NIA 

lnten'O/ ¾ 
BOREHOLE SUMMARY GEOPHYSICAL LOGGI G 

Borehole # Tul>i111? ( )@ to fl bgs; S.U. __ 

ft bgs: S.U. _ 

fl /,gs: S. U. _ 

Ror111s # h11,n·ul Ty~ 
] . NIA I. C8766 80.0 '- NIA Gamma 

3 .N'A Borr.l,o/, # ~ T11bl11g ( ) 10 
2. NIA 

4NIA. Bor,hol~ # ~ Tublt1g ( ) 10 
J. NIA 

TIME WORK SUMMARY 
0600 Saftty meetine at offiu. Topic: Batk To The Basks. 

0615 Due to the weather the WRPS FWS S. Withrow advised us not to come out to ··c· Fann. Placed on standby. 

1100 Lunch. 

1130 ESGG logging crew on standby per WRPS FWS S. Withrow. 

1500 Complete: paperwork nnd timc:card. 

1530 End of shift . 

OPERATOR/LICENSt::: /A 
ES SUPPORT: Hoopes, lcaya11 
NCO: Vil/arrtal, S11ook 

WEATHER: 62 F, mostly cloudy with 
rain showen. Winch from the 1outbw4.'st 
at JS mph with hlehtr 1usts. 

DISCARDED ITEMS: 
IA 

HPT: Richter DOWNTIME: 9 Hrs. due to " ·catber. 

FWS: Withrow 

REPERE CE/CONTRACT I FORMATJO : TFC-W0-12-6118 

REPORT BY: ~ ± Ab;?/JA 
TITLE: ES Tf HNICA JPREPA'!!!f!-:::-

SJGNATURt:: ~ /"'.- . ~ ~ 
- cl. _ ' 

CG· W-DOW..003 EC '·13-000136 

REVIEWED BY: """,,r. . h'C..1 .., • .<.. 

TITLE: EST£~ 
SIG ATURE: ~ -

C-35 

DATE: o<,, ;p,·•v, 
I 0J06/09 Rev I 
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 orQ 

DRILLING AND SAMPLING (PERCUSSION) DAil, Y WORK RECORD 

PURPOSE: Continue gamma logging In #C8766 

LOCATION: "C~ Tank Fann--Near C-200 l EXCAVATION: DAN-13-0035 
U-DIG: #13067441 

DATE: 0S-23-13 

REPORT#:33 

START CARD NO. SE47759 DECOMMISSION NO. AEllJ89 - RWP: CO-762 Rev.3 JHA·OO-NWOP-RO-2118 

SAMPLING SUMMARY SITE/EQUIPMENT I SPECTION:@No HHUCASE#I HHUCAT#2 HHUXL#3 

Sample# ·, 

I . NIA 

Interval " BOREHOLE SUMMARY 

Borehole # ,,cl /A Tubing ( ) @ 2. NIA 

3.NIA 

4NIA. 

TIME 
06(H) 

Bonhole # ,v/4 1liblng ( ) @ 

Boreh{)I, # l!}A_ Tubing ( ) @ 

10 

10 

ro 

WORKSUMMARY 

Safety meetin& at office. Topic: Don't Take Hand Tools For Granted. 

Travel to ~c" Fann and~ ACE" under RWP CO-762 Rev. 3. 

Onsite at change trailer. Standby for P.O.D. 

P.O.D. by WRPS FWS S. Withrow. 

ft bg1: S.U. __ 

JI bg1; S.U. _ 

ft bp: S.U._ 

-.Jo,.,,, .JI - ,r-

J/OD UIIJCI/ 

GEOPHYSICAL LOGGING 

Boring# Interval Ty~ 

I. C8766 80.0 '· ~,.<>' Gamma 

1. NIA 

3. NIA 

OPERA TOR/LICENSE: Walkup/JOOS 
ES SUPPORT: Hoopes, Jcayon 

WEATHER: 66 F, partly cloudy with DISCARDED ITEMS: 
winds from the southwest at S mph. NIA 

NCO: Yillarrea/, Snook 

HPT: Richter 
DOWNTIME: 3/ Jlttl/J. r~ 
~ Hf-~1111 J.o(J0l,,V(i- .S-?<PPOR r 

FWS: Withrow 

REFERENCFJCONTRACT INFORMATJON: TFC-WO-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORTBV: A.At~(r.4 1-/e:rRE:"-; 
TITLE: ES TEClf)dCAL PflEPARER ..-, ~ 
SIGNATURE;/ - .. T ~--- ·-

' /' f __,7 l 

TITLE: ES TECHNJ RE 'E 
REVIEWED BY, ~ -~ 

<J SIGNATURE:~~ATE: ~, ,~~-~ 
10/06/09 Rev I 

C-36 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I ofW 
ENERGYSOlUTIONS 

DRILLING AND SAMPLING (PERCUSSION) DAD.. Y WORK RECORD 

PURPOSE: Complttt eamma l0&&ing ia #C8766 DATE: 05-28-13 

LOCATION: -c Tnnk Farm--Nenr C-200 I EXCAVATIO : DAN-13--0035 REPORT #: 34 
U-DIG: #13067441 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rcv.3 JHA-GG-NWOP-RO-2118 -
SAMPLI C SUMMARY SITE/EQUIPME T INSPECTIO : @ No HHU CASE#I IIIIUCA T#2 HHUXL#J 

Samp/1 # '1 /nt1nv,/ " BORE~ LE SUMMARY GEOPHYSICAL LOGGING 
I. NIA t''7~1' ""'4'- f/.21,j,z 

Borehole// ~ Jitbing(~ .<j .;ll/ 1014'/,f-fl bgs; S.U. / . 'I 
Boring# lntenv,/ Type 

2. NIA I. C 766 2!1.0 '. o .c>tl Gam,.,a 

3 .NIA Bortltolt # $_ Tubing ( ) 10 fl /,gs: S.U. _ • II .s'l:W/,'!> 
1. -Nf;fo , , 

4NIA. Borello/•# ~ 71,J,;,,g ( )€ 10 ft /,gs; S.U. _ 1;r71r-~o,;.o - 17-?~M'l/ll,f 
J. NIA 

, 

TIME WORK SUMMARY 

0700 Saftty mtttln& at offlct. Topic: Hard Hats. 

1'17'/tl Travel to "C'' Fann and~ ACE~ under R WP CO-762 Rev. 3. 

A?'/"f Onsitc at change trailer. Standby for P.O.O. 

nKI/ P.O.D. by WRPS fWS S. Withrow. 

t)'JfM i:M,;f.t:O PA"-"" rD c;T'.A-1, ,,t.P6&/AJ(,, IJ!;ll,, F>WJ 3~ ,t{' r,: 
ti.Ad riAJ/Wr,;,') tn,,;r.rA){';, (!<i';;,~,< r.a,~,>,ull.UY- -m 111111/P ..... , ,.,,wr-..JT 77'> t!R'76C 
,, .,,. r.-,rli1')/~n-, -,~ ....... ,.:,) -r"' ~ -> 
//'(,:- lnJJ:,,..U 

1.:lbO ,.,-,,,...., _, &RI ,MA'u&;/ \ nJ ,11Ckr w-LF c'r76~ 

l~2t'J s-_, .. _...._ ,-,., IL 4T ~ . 6' 

/ .<r:b !s(O/IPE1'. lnr..r./~ AT 17.:t .n ;-,,,...,._~ ~'?. <!.' ?r .,.,,rv,.v 

J:r3i r:v,,-~ ~rA(;.M £~"Tf)MJ.E-b 

l.1AOO ~ AA,;-~ -- ;:r_< ·- ....... 
~ ~JI;\ oF (;J/1~ 

~- ·-

----- ------ ------ ------ ------ , 
'/"t--

----- ----- --------OPERATOR/LICE SE: Walkup/3005 WEATHER: 73 F, mostly cloudy with DISCARDED JTEMS : 
ES SUPPORT: Hoo~s. /coya11 winch from the southwest 11 15 mph, NIA 
NCO: Villarreal, Snook 11u11ln& to 30 mph. 

HPT: Richter DOW TIME: '-7 M1}J , Fd-.1Wi 
FWS: Withrow 

REFERE CE/CO TRACT I FORMATIO : TFC-WO- 12-6118 GG- W-DOW-003 EC -13--000136 

REPORT BY: Aix..t/~ .• , REVIEWED BV: - -., r.. ..... ,~ 

TITLE : ES Tt.'rl~EPARE~ TITLE: ESTEC!-lf:'.~ 
SIG 'ATURE: - ~ "' DATE: o<,~•,!',-°'o 

'-' 
SIGNAT URE:'---fC'\ 

l (,,) <.... --- _,, 
IOl06/09 Rev I 

C-37 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of[!] 
ENERGYS0Llll7lW\" 

DRILLING AND SAMPLING (PERCUSSION) DAll.Y WORK RECORD 

PURPOSE: Continue gamma login& In #C8765. Probe Installation In #C8766 DATE: M-29-13 

LOCATION: MC" Tank Form--Near C-200 I EXCAVATION: DAN-13-0035 REPORT#:3S 
U-DIC: #13067441 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GO-NWOP-R0-2118 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: @ ·No HHU CASE#/ (fiHU CAT") HHUXL#3 

Samp/e# 's lnten-a/ " BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
I. NIA 

Borthole# ~ T11biJIK(JSJ@;./O 10}.0.Sf/ b11;S.u. J.::1. 
Borinz# Interval Type 

1.NIA J. C876J 171.0'- ;11/ Ga,,,,,,,,, 

3 .NIA Bon/tole# -=- T11binz ( )@ to fl 1,g:s, s.u._ 
2. NIA 

4NIA. Bonllo/c# __.:__ Tubl"I ( )@ 10 JI bg:s; s.u. -
3. NIA 

TIME WORK SUMMARY 
0700 Safety lllfftin& at office. Topic: Moving Equipment 

:ti7((, Travel to "C" Fann and "ACE" under RWP CO-762 Rev. 3. , ,9-~o ' I.-, 

07itlJ Onsite at change trailer. Standby for P.O.D. 

O'IJO P.O.D. by WRPS FWS S. Withrow. 

o11.c;- /;1,4-f•- P.t..-..- 'f'p .:./.-+ I A ... ,.1 ,J 
\ 

LI .,:<f--f{ ',., • IJ,p/,. ~ I'"-- - '--- .... 
;l'lh.w ; ..... o ...... - .. .J.. k.~ - le ,.✓ ~ /, .• J.:, 

✓ , .,..,_ 

t.. #Q,A} ,..,, C..9'7t.~ 
,.. ___ , //,' ,._ t.., ,., ..... [ q 7/./~ 

11'15 p.,;'•rr 4 ... _ ... ,,.__.,.. luu,L ~,'~-- C:: .1,/4. f.,-; ... ,, ... + r .e,-.d., ~ - 1/ 

nl,1~ h,AA ,' .,. e: ,,.,. /( A_# I, ... 
, , , 

l~P L ;,.H.,,._h , 
J?. 30 IS I, wf- J".., ..., ,I . +,, .,._ - rt,,~ 1.../.,._....J +- A /F't(' ,',. ~ 

I t. ·Zo IFM .,I d,: JC , 

·---- ------ ------ ---- ------ _____ ,A 

,~" 

------ ---- ---- ---- ------
OPERA TOR/LICENSE: Amos/1224 WEATHER: 67 F, mostly cloudy with DISCARDED ITEMS: 
ES SUPPORT: Weakley, Walkup, lcayan nln sbowen. Winds from the northeast ' - ,,.,~ 
NCO: Villarreal, Snook at5-l0mph. 

HPT: Richter DOW~ 
FWS: Withrow 

l l,,f ,..,_~a.rli-f--
REFERENCE/CONTRACT INFORMATION: TFC-W~lZ-6118 GG-NW-DOW-003 ECN-13-000136 

REPORT BY: l')/ ,' A #If /111. ~ )' REVIEWED BY: ~. i.i.::i . L,,i~i,;,.~ 

TITLE : ES TECHNICAL PREPARL TITLE: ESTECHNI~~ 
DATE: gs-•»~·'2, SIGNATURE: Cl~ SIGNATURE: ':::SY) 
I0/06l09 Rev I 

C-38 
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~ 
ENERGY~. 

ENERGY SOLUTIONS, WESTERN OPERATIONS Paget orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD 

PURPOSE: Continue &•mma logln& In #C8765. Probe lnnall• tlon In #C876' DATE: 0s.30-13 

LOCATION: ~c ~Tankfann- earC-200 I EXCAVATION:DAN-13-0035 
U-DIG: #130674'1 

REPORT#:36 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GG-NWOP-R0-2118 

SAMPLING SUMMARY SITFJEQUIPMENT INSPECTION:@No I/HU CASE#l {HHU CA'iiii) HHUXL#J 

/nun-al ¾ 
BOREHOLE SUMMARY 

Sampl,#'s 

I .NIA 

1.NIA Bordlole# ~/il,blnt( ) ·$ @').O.S to § fl bgs; S.U. / , :3 
J .NIA 

I/NIA. 

TIME 

0700 
07:Jc> 
0 f'DU 

tt f5' 

Bortlroft # _:::_ Tubint ( )@ 10 

Bore/Joi,# ....:::__ Thbing ( ) @ 10 

WORK SUMMARY 
Safety meeting at office. Topic; OIJ The Job Safety 

Travel to "C" Fann and " ACE" underRWP C0-762 Rev. 3. 

Onsite at change trailer. Standby for P.O.D. 

P.0 .0 . by WRPS FWS S. Withrow. 

JI bzs; s.u. -

fl bzs; s.u. -

GEOPHYSICAL LOGGING 

Boring # Int,rw,/ Type 

I. C8765 /3'1,0 '- 61 Gamma 

1. /."A 

3. NIA 

, ,J .,,, 

l 

.&.r ,Pc.·-_,_ ;?_ -J-
E'ttd._ ,,,_t,;~.,... , , 

---- ----- -----

OPERATOR/LICE SE: Amos/1224 
ES SUPPORT: Weakley. Walkup, Ehrgott 
NCO: Vi/lama/, Snook 
HPT: Richter 

FWS: Withrow 

REFERENCFJCO TRACT INFORMATIO : 

REPORT BY: 11 f, al\ f,f- wt ~ ~-
TITLE : ES TECHNl~PARER 

SIGNATURE: /J ~ ~ 

·-c-r-- rt• cl. ,0,,,. J_ ,,,/ e. c.., ....,,:s r-, ...... LJ 1-o 

/",,,. .,./ F-~- 11</ . &, -r&> S-' 

----- JI 

WEATHER: 74 F, partly cloudy. Winds 
from the southwest at 10 mpb. 

DOWNTIME: 
,. s I,,$. 

TFC-W0-12-6118 GG-NW-DOW-003 

----
ECN-13-000I36 

REVIEWED BY~ 
TITLE: ES TECHNI E 

SIG ATURE: ~ • ..:1~~- ATE:<J,~?t,\·•'c 

I 0106/09 Rev I 

C-39 
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J \ "SL RCiSTT\TfY PRC:BE \1-"")kK Si·lEET 

PRELIMI!'\AR) . 
AS-BUILT 

. ,NNE[, . -.C"TL., I. 

B(1~EHqLE !,1() L 'i 7 i .b 
. GO~STRUCT~OJ\ .. 

MA TERlAUfAG 
" . 

Mt.TEltli\.l • ·,AG 

____ __ (lii. ______ -'---------- ---c-::---c-.,----,-,--c--~------
SUkcACi: PK(ffe('Tl(l ' ~ I .. ~ :!G~ 

- 20 ti - -i '5 fl - 3 0 

I 'J I 

-40 fl -

- 60 ft -
2. t 

lf' 

- 80 fr - -s~ fr- 9o ~ 

Ii' 

? 
- 100 ft - -toi n- llP . 

t~' 

-12(1 ft- - /').~ ft - (JO 2. 

,&' 

- 140 ft - . /'{ld ft- /SO ~I 

,~, 
- 16(J ft · ---, 

[7.<; 

- : 80 r'i -

C-40 

l:scm.onilt ITO!To 6 ll' :). 7 
~and from 2,.2_ u, ;a.,?. 
D.E m,m ~1.>u, ~.S 
~•nd from je, $ u, ) I 

Btnloollc hom .1!... u, V ? 
~and from !:JJ._ w ~> 
D.E from '1J.:.i1(, So.~ 
Sand f~,"S°P .5 w .£L 

Benlo~iie from .) / 10 I, 7 
Sand fro111 ZL1- 1C• ./Jd, S 
o.i iTon{(7.S 10 Jo, S 
Sano from'7p S w .1..L 

Bentonitt from 7 I 10 Y 7 
Sand fromfj.2 t~ 9 S 
D.Ej.lm~to .!1.£;.J 
San~ from to 5 1c, .i.L 

Bemonn~ from j_J_ w -1.!..Z 
Sane; irom 1't2... ,~ /"7. > 
D.E troml o7. S,c o., 
Sand from I lo, S1~ i1J... 

Bemonite from 1..!L m I J. 7 
Sand from IJ 1 to r,. 7. > 
D.E. from l)?.SwtJD.S 
Sllld fronlJo.> IO 11...!... 

Be111oni1e frcvn 13 1 1r, I I/ 7 
Sano from l'f7 tc, 1'(7.S 
D.E from !!/ll /So·S 
Sand from l.n•. S 10 .l.£L 

Bemonire from _ _ ;o I 7 
Sano from !il 1,, I f, J. S 
D ;:: from .'ill t~ I JI. 5 
Sand from l.l!:~ 1~1:iii111 

8':tttomte iro,n I_Jj_ l~ J....ti . S 
Sano from I 9(; 5 r _'..1.1 
::i E from 1J..1 . u· .L.i.'J, S 
'.,Ark: r,om 1fJ,.f:. _l.:f.J)_ 

r-, I 
I .-.; I 

I 
i ---l 1 

I 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page I of(J] 
ENERGYSOLln'IONS' 

DRILLING AND SAMPLING (PERCUSSION) DAD., Y WORK RECORD 

PURPOSE: Coatinu gamma toaclnii in #C8765. Probe Installation In #C8766 DATE: 06-03-13 

LOCATION: "C" Tank Farm-Near C-200 I EXCAVATJON:DAN-13-003S REPORT#:37 
U-DIG: #13067441 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-00-NWOP·R0-2118 

SAMPLING SUMMARY SITFJEQUIPMENT INSPECTION: Q'.;) No HHUCASE#l f!i__HUC4T#2] HHUXL#J 

Sample# , l111erval 
., ,. 

BOREHOLE SUMMARY GEOPJIYSICAL LOGGING 
I. NIA 

Bonho/e # t:....i.:lft/Tubuig ( ) •>J @ "I, to (> fl bgs; S. U . .=::_ Borillg # /11,erw,J Typ« 
2.NIA I. C876J 51.0'- 0 Gamma 
3.Nl.4 Bore/role #C..1ZJIS._ Tubing ( , . 5) @ "}.~. to Jo I fl bgs; S.U. H 

2. NIA 
4NIA. Borehole# ~ 1ubbtg ( )@ I() Ji bgs; s.u. _ 

3. NIA 

TIME WORK SUMMARY 
0700 Safety meeting at office. Topic: Minor lnj• rles. 
I) 110 Travel to "C- Farm and "ACE,. underRWP C0-762 Rev. 3. 
OJ,:,o Onsite at charuzc trailer. Standby for P.0 .0 . 

{YI/() f'gp F." .. ,•£1, /o -r,' __ t: 67 i5" . ,-:. ,\,, "C' t, 1/_.,, . r-,,•lt:'>r. '-,/,A.~~,,,, ,, f/7~~ 
""·,.,t ,· .. ~~ .. ,,;_~ -:;,_z.t. '° 5e-r _,.,.~ 

~ 
,,_,: ..,- r_ -9 7~--? 

~9-7h4 C 9"16&' r 

/;J,p-p I q,~ ,c,,./-a 
l'),?a J,r;,._,._ •~- - • ·- ,./ L -f-£. "'"' I'~ i'i 7' s - #0.--" - p.a.. A~/.,. ,,,_J 

.,, ✓ ✓ 

- , --- '- A 
-i-- Cf_,, __ • ') 5, ~ - ~ .,, - ~ 

11-IS A,,,0 ,-.1 
1 r-+-- ,,._,,,,r c 9- 7>. <· A ~"'d 

J- I 
,,_ ,tJ,,..,/ ~ ,,_ ~-L .. ,_ ,_,_.,,,. -

.,..,., /rue,.- Ir -
---

r,',,:, . 
(}'IS ---;-;Jl!j ~ ... -,,- ..,.. . 

I .,_ ~ .,,,. - .L. .... ~Jr 
1'4.35 .%'., ... __. .,,..0, ,/ ; LI T° .,.- rl ,:z .,..,,,/~ ,tJ p. :i. s , . 
ISA? £~,.,.. Po.-- ,. a/,,.., , 

, ,,_ ____ 
.1,..._1,,. _Ji A ~/,. S' 

ISi t; ll.f.~1r ,,,/ ./. /.1. t::., - " o_"'_ 
, 

l~'tS I'-.~------.\:.. 
In~ eud ;J~, JC f----- ---- ----- ----- IA -- - ---- ---- -------' OPERATOR/LICE SE: Amos/122i,,,- WEATHER: 82 F, mostly sunny. Wl.ods Dl?,z~RDED ITE,S: 
ES SUPPORT: Weakley, Wal/cup, ~ ~II from the southwest 1t S mph. 1-i•J' A•~p,t,1,le-
NCO: Yillarnal, Snook DOWNTIME: • - -I - /(/ ..... "S' 

HPT: Rtchler I " ,,._ «:,-; .,,. ,n a- 3 , ,,,,,...,;,, .. .,,r-.J 
3 Jd""' ,_.- .. ~r 

FWS: Withrow l'rv"blL. , f1.. f r 5 ·a.,, ,,/ 
REFERE CFJCO TRACT I FORMATION: TFC-W0-12-6118 GG-NW-DOW-003 EC -13-000136 

REPORT BY: Cl.. r:.,, "'1 t:1:J.O ) REVIEWEDBY, ~ 
TITLE: ES TECHNICAL PRE~ 
SIG A TURE: oz_--ei,; 

TITLE: ES TECJiiit. 'L IEH'_ER 
SIG ATURE: ~ ATE: 04,-µ\- '8 

I OI06f09 Rev I 
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~ 
ENERGY~ 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 orGJ 
DRILLING AND SAMPLING (PERCUSSION) DAil,Y WORK RECORD 

PURPOSE: Continue probe Installation In #C8765 and bei:in cleaning pipe for transport to "TX" Farm. DATE: 06-04-13 

LOCATION: "C" Tank Farm-Near C-200 I EXCAVATION: DAN-13-00JS 
U-DIG: #13067441 

REPORT#:38 

ST ART CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-00-NWOP-R0-21 18 

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: ~ No HHUCASE#J V!_HUCAT#2) HHUXL#3 

Sample # 'J 

I . NIA 

1. NIA 

J .NIA 

4NIA. 

TIME 

'"~"'"' " BOREHOLE SUMMARY 

Bonholt # C. 17 ft 9rubing ('). .}) @ ) t,/ ta 0 
Borehole # ___ Tubing ( ) @ to 

Bortholt # ___ Tubing ( ) @ to 

WORK SUMMARY 

ft bgJ; S.U. _ _ 

fl bgs: S.U. _ 

fl bgs; s.u. -

0700 Safety meeting at office. T opic: Sprains & Strains In The Conatrucdon Industry 

Travel to "c- Farm and ·'ACE- under RWP C0-762 Rev. 3. 

Onsite at change trailer. Standby for P.O.D. 

lfl?.# r-,!. J c,J.; Pr ---
---- ----- ----- -------

GEOPHYSICAL LOGGING 

Bor/Jtg # lntenVJI 1},pt 

/ , NIA 

1. NIA 

J. NIA 

·- , / I 

, 

,. 

------- -----
OPERA TOR/LICENSE: Amos/1224 WEATHER: 87 F, mostly sunny. Winds 
ES SUPPORT: Weakley, Walkup, HOQpes ,SttjJltr from the southwest at 5 mph. 
NCO: Yillarrcal, Snook 1-D_O_WN_T_IM_E_: --- -=-------1 
HPT: Richter I h., · ->'y/" _.. r-
FWS: Withrow 

REFERENCE/CO TRACT INFORMATION: TFC-W0-12-6118 GG-NW-DOW-003 ECN-13-000136 

REPORT BY: /;) {,',a d me / 
TITLE: ES TECHNICAL PREPARER 
SIG ATURE: {!4,..-_, ~ 

REVIEWEDBY, ~ 
TITLE: ES TECH NI JI 'R 

SIGNATURE:~ ~ DATE:(>1.-~ - ~ 
10/06/09 Rev I 
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~ ENERGY SOLUTIONS, WESTERN OPERATIONS Page l of~ 
ENERGYSOWTIONS 

DRll,LING AND SAMPLING (PERCUSSION) DAil,Y WORK RECORD 

PURPOSE: Complde demobilization out of farm. DATE: ~13 

LOCATION: •er Tank Farm- car C-200 l EXCAVATION: DAN-13-0035 REPORT #: 39 
U-DIC: #13067441 

START CARD NO. SE47759 DECOMMISSION NO. AE21189 RWP: C0-762 Rev.3 JHA-GO-NWOP-RO-21 18 

SAMPLING SUMMARY SITE/EQUIPMENT I SPECTION: <iii)No HHUCAS.E#I (HHU CAT#2)HHUXL#3 

Sampld°l Interval '' BOREHOLE SUMMARY GEOPHYSICAL LOGGING 
J. N/A 

Bore/tole # $- Thl>lnt ( JI bgs; S:U. __ 
Boring# lnlen'OI Ty~ 

2. N/11 ) a to 
1. NIA 

J .NIii Bore/role# P/4--- 'Tllbing ( )@ to fl bgs; s.u. -
2. NIA 

,I N/,( Bordole # ~ 'Tllblnt ( ) IO fl bgs; s.u. _ 
3. NIA 

TIME WORK SUMMARY 

0700 Safety meeting at office. Topic: Make Sbifl Work Safe Work 

H>/c'° -~"'111' A.,, z:::;,,c Jr,, - - AF A~~ .. 1/ ,:.., ·~--,,,- ,.,,,,. - -_,A""' 
• /":t<> .... &,.,,1,:!. AUJ1,,::,<t £>J A,,/\ 

..;: ~ab,- ;ai n - _,. ~ .... --- ~ 
,_ o,,_ ~,,-... o,,._ -· ,.,-LJ,r- .::,., ., . o,.,,,,c,. r,-

' 
~ .... -',I :>~ bUXII 

* ·-- - .l ,,,;,-/, M ... ,, 

I 11/St'J r-.• -~ C-~- , . .-J>k ,M,~ ,J~ ., ., .,, ~ - -- -•-.,,.~...-......-•• I~ 

.1rt1t'J AA -- .... .... - - --~- ;:,,tJ:-, - ;,c: ru, ,:,r-
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I rt 
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......__ 

~ 
OPERA TORJLICENSE: Amos/1224 WEATHER: 93 F, mostly sunny. Winds ~ITEMS: 
ES SUPPORT: Hoopes ,S1efjler from tbe south at 5 mph. 
NCO; Y/1/arreal, Snook DOWNTIME: r-.~ HOCAO.S FdlC. ~ HPT: Richter , - ~,t#lltf ~k' 

-------FWS: Withrow 

REFERENCFJCONTRACT INFORMATION: TFC-WO-ll-6118 GG-NW•DOW-003 ECN-13-000136 

REPORT BY: ,,(J,f,, I I~ _4 . 
RE~EWEDBY~~ 

~ 

TITLE : ESTECH~P~~ A SIGNATURE: • -·-
TITLE: ES TEC~ :..:: 

DATE: 0 1,.-d...- )$ SIGNATURE: . · -

rJc- J , - I 0/06t09 Rev I 
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1 Introduction 

RPP-RPT-55481, Rev. 0 

Geophysical Logging in the 
241-C Tank Farm 

EnergySolutions (ES) and Three Rivers Scientific provided small diameter (slim hole) logging in support of field 
activities at the 241-C TanJc Farm. Logging surveys were conducted with three detectors: BGO and LaBr (both 
scintillation), and a neutron-neutron moisture tool. This report includes the results of these surveys for the 4 probe 
holes instaUed at the investigation site (see Appendix A). 

The BGO and LaBr instruments were run in combination during the logging run, and spectral data were recorded for 
both. The energy resolution of the LaBr is superior to the BGO, but the BGO efficiency for KUT naturals is superior 
to the LaBr. Thus the data from the BGO are used to measure gross gamma and concentrations of KUT, and the 
LaBr data are used to identify and measure the concentrations of other selected radionuclides. The targeted 
radionuclides for this project were 137Cs and enriched 238U. 

Both of the gamma tools were calibrated for the probe hole conditions present at the investigation site. The moisture 
tool was calibrated in the 6 and 8 inch cased calibration standards. Casing thickness correction is applied to the 
extrapolated casing diameter calibrations for the moisture response. 

2 Survey Results 
Log surveys were recorded from the bottom of the probe hole (maximum survey depth) to the ground surface. Zero 
depth reference is at ground surface. A daily repeat measurement was acquired to verify instrument repeatability. 
The main log and repeat intervals are presented on the same plot. The computed results of the main and repeat 
intervals were reviewed and the results agree within the uncertainty of the measurement counting statistics. 

The survey results for each probe hole are presented as a depth versus concentration plot in Appendix A. The plots 
are in numeric order of the probe holes (C8763, C8765, C8766 and C8767). 

3 Geophysical Logging System 
The Jogging system is a portable unit powered by either an on-site generator ( 120v AC) or site-supplied power. A 
laptop computer allocated to the logging unit was used to monitor encoder depth positions, control the winch motor, 
and record detector responses. 

3.1 Gross Gamma Calibration and Surveys 

The gross gamma is obtained using the efficiency superior BGO instrument response. The settings of the detector 
components are fixed (i.e., set up during assembly, prior to calibration) and are not adjustable by the field-logging 
engineer. The detector gain and lower threshold are set to record gamma ray activity with energies between 20 and 
3000 keV. By comparison, the highest gamma ray from naturally occurring radionuclides is from 232Th and occurs 
at 2614 keV. A 60Co was used as a field verifier at the beginning and ending of each day's logging activities to 
check detector resolution (integrity) and energy calibration (amplifier gain). 
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The BGO detector is calibrated in gross gamma borehole calibration models located at the U.S .-DOE Hanford site 
near Richland, Washington. Calibration data were collected in the two most appropriate (lowest concentration) 
gross gamma calibration zones (SBA and SBU). The detector was covered with a 4-ft long section of the probe/drill 
tubing (0.37-inch thick). The calibration data are summarized in Table I . The calibration units are pCi/g of 
equivalent Radium-226 (e226Ra). See Appendix B for the calibration certificate. 

Table 1. Gross Gamma Calibration Data 

Calibration Model 
Concentration Dead-Time Corrected 
e11'Ra (pCi/g) Gross Gamma Count-Rate1(cps) 

SBA 61.2 2517 : 2 
SBU 186 7347 : 3.5 

Count rates are mean of 50 sample measurements at I 0-sec each. 
1-BGO Detector system dead time is 7 .2 microsec 

The BGO/LaBr gamma surveys were logged at 0.5 ft depth increments and l 00 sec per station.. A spectrum of 1024 
channels was collected each 0.5 ft from the bottom of the probe hole to the surface. The spectra were recorded in 
comma delimited format with all spectra per file. Detector count rates were dead-time corrected and the gamma 
survey data were processed as gross gamma response to determine the concentration of e226Ra in pCi/g. 

The dead time correction is a nonparalyzeable relationship (Knoll, 1979) and described by the following equation: 

C = cobs 
1 

1- & • Cobs 

where C, is the true or dead time corrected count rate in els, Cobs is the observed count rate in els, and E is the dead 
time factor of7.2µs. 

3.2 Spectral Gamma Calibrations and Surveys 
Calibration of the BGO logging system was performed in the four spectral gamma borehole calibration models 
located at the U.S.-DOE Hanford Site near Richland, Washington and according to Hanford Site procedures for 
scintillation-type spectral gamma ray borehole detectors (Randall & Stromswold, 1995). The four calibration 
models contain elevated concentrations of the naturally occurring radionuclides (potassium, uranium or radium in 
secular equilibrium with uranium, and thorium, aka KUT). The radionuclide concentrations are traceable to NlST 
standards, (Steele & George, 1986). Table 2 lists the radionuclide concentration in each of the gamma calibration 
models. The uncertainty is quoted at the 2-sigma (95%) confidence level. 

Table 2. Hanford Calibration Model Values for KUT 

Model 
•°K Concentration 226Ra Concentration 232Th Concentration 

(pCi/g) (pCi/g) (pCi/g) 

SBK 53 .50 ± 1.67 1.16± 0.11 0.11 ± 0.02 
SBU 10.72: 0.84 190.52 ± 5.81 0.66± 0.06 
SBT 10.63 ± 1.34 ]O.Q2 : 0.48 58.ll : 1.44 
SBM 41.78 ± J.84 125.79 : 4.00 39.12 ± 1.07 

Calibration was performed with a section of the steel drill tubing (4-ft long) 0.37-in. thick (2.5-in. OD) installed over 
detector (4-in. long) during calibration measurements. Calibration with the casing installed over the detector is more 
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rigorous than calibration in an open hole and applying correction factor to the probe hole survey to correct for the 
presence of casing. 

During Jogging, the gamma peak at 1461 keV from potassium (4°K) is almost always present as the dominant peak 
in each spectra. The second best peak is the 2614 keV peak from 232Th. Both of these peaks are used to monitor for 
spectra gain changes. During data processing the spectra gain is adjusted to track the reference gamma peaks. 

Borehole survey spectra ( I 00 seconds each) were measured each 0.5 ft between the selected depth intervals in 
move-stop-acquire logging mode, the results are presented on the plot for each of the corresponding probe holes. 
(Refer to Appendix A for logging results). 

3.3 Spectral Photo Peak Calibrations and Surveys 

The LaBr spectral data are processed differently than the BGO data, and thus the LaBr calibration is different. The 
LaBr calibration and data processing is performed in the same manner that the HPGe log data are calibrated and 
processed (Randall, 1994). The basic concept involves the non-linear least square fitting of a linear background plus 
a Gaussian photo peak over a small region of the spectra containing the target gamma ray. The discussion in this 
report will cover the target gamma ray of 137Cs (661 keV), but the same technique can be applied to any other 
gamma ray. 

The SBU calibration model was used to measure the LaBr detector efficiency for the 609 keV peak from a daughter 
product of 238U. It is known that the gamma ray detection efficiency ofLaBr is a function of energy, thus a method 
of correcting the measured efficiency at 609 to the efficiency at 661 keV was developed. MCNP·(Monte Carlo N
Particle) {RSICC) code for making Monte Carlo gamma transport calculations was used to compute the ratio of 
detector efficiencies between 609 and 661 keV. This ratio is then applied to the measure efficiency at 609 keV to 
obtain the 137Cs gamma ray efficiency. The tool geometry of the modeling was the same used in the SBU 
calibration. and the source was set to both a 609 and 661 keV distributed throughout an SBU matrix. 

The dead time for the LaBr instrument was measured to be 1.06 µs. The measured detector efficiency for the 661 
keV is 0.588 (c/s)/pCi/g (Appendix B contains the calibration certificate). The measured Full Width at Half 
Maximum (FWHM) % for the 137Cs photo peak is 4.17% at 661 ke V. 

The log data processing for 137Cs is performed using a MathCad file. The steps to process data are the following: 

1. The energy calibration is established. 
2. Based upon the 661 keV energy, the predicted peak channel is computed from the energy calibration. 
3. A MathCad file is used to fit a linear background plus a Gaussian (with the energy computed centroid, and 

established peak width) to each spectral record. 
4. Within the same MathCad file the photo peak count rate is computed, dead time corrected, and calibration 

coefficients applied and the 137Cs concentrations and depths output to a comma delimited file. 
5. Survey plots are made with only those computed 137Cs that are above minimum detect levels (MDL), which 

is conservatively set at 0.7 pCi/g, based upon statistical merits of the fitting. 

4 Conclusion 
Scintillation gross, spectral gamma, and moisture survey logs were collected in four probe holes installed in the 241-
C Tank Farm. All probe holes were pushed to their target depth. All four probe holes were pushed to approximately 
21 O feet in depth, with well C8763 going to 2 I 8 feet in depth. 
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The man-made contaminant 137Cs was identified above MDL, in the probe holes logged. All detections of 137Cs 
were near the surface. No mu was detected above MDL (using only the I00llceV gamma); but some zones looked 
like possible candidates for the uranium contamination. 

5 References 
Knoll, G., 1979, "Radiation Detection and Measurement", Copyright 1979 by John Wiley & Sons, Inc. ISBN "0-
471-49545-X" 

Randall, Russel R. PhD and Stromswold, David C. PhD, 1995, "Procedures for Calibrating Scintillation Gamma
Ray Well Logging Tools Using Hanford Formation Models", Westinghouse Hanford Co., Richland, WA. 

Steele, W. Douglas and George, David C., 1986, "Field Calibration Facilities for Environmental Measurement of 
Radium, Thorium, and Potassium", Bendix Field Engineering Corp., Grand Junction, CO. 

Randall, Russel R., 1994 "Calibration of the Radionuclide Logging System Germanium Detector", Westinghouse 
Hanford Co., Richland, WA 

RSICC Computer Code Collection, MCNP4B2, "Monte Carlo N-Particle Transport Code System," Transport 
Methods Group Los Alamos National Lab, Los Alamos, New Mexico, distributed by Oak Ridge Nat Lab. 
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Appendix A Gamma Survey Results 
Gross gamma, KUT spectral, 137Cs, and moisture responses are shown in the survey plots follow for the four probe 
boles installed in the 241-C Tanlc Fann. All detector count rates were dead-time corrected and the results are 
converted using the calibration coefficients. The plots with header information follow. 
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C-Farm C8763 Header Information 

Small Diameter - Moisture Survey 

Probehole: 
Project: 
Point#: 
Easting(X): 

C8763 
CFarm 
2845 
575178.598 

Repeat/Overlap Interval 

Log Date: 
Depth Ref: 
Northing(Y): 
Elevation(Z): 

Apr2013 
Ground Surface 
136589.938 
648.77 ft 

Gamma: 215-210 Moisture: 218.5-213.5 
213-208 
111-106 

Observations 
Gamma: 

196.5-191 .5 
150.5-145.5 
99.5-94.5 
46.5-41 .5 

Cs-137 is observed from surface to 3 ft, with a peak concentration of 
23.7 pCig at surface in this probe hole. 

Moisture: 
Moisture values range from 4-23%. There are numerous thin bed 
responses throughout the entire logged interval. 

Calibration Certificates 
Moisture 
Date: 
Electronic File: 

GammaBGO 
Date: 
Electronic File: 

LaBr 
Date: 
Electronic File: 

Jan 25 , 2013 
2_097 _2013-v0.zip 

Feb 4, 2013 
BGO-1 _2013-v0.zip 

Sep 13, 2012 
LaBr-J 2013-v0.zip 
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C - C8763 - Spectra Gamma & Moisture Survey 
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C - C8763 - Spectra Garn ma & Moisture Survey 
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C-Farm C8765 Header Information 

Small Diameter - Moisture Survey 

Probehole: 
Project: 
Point#: 
Easting(X): 

C8765 
CFann 
2841 
575194.454 

Repeat/Overlap Intervals 

Log Date: 
Depth Ref: 
Northing(Y): 
Elevation(Z): 

June 2013 
Ground Surface 
136629.197 
636.58ft 

Gamma: 166.5-171.5 
128.5-133.5 
45.5-50.5 

Moisture: 132-127 

Observations 
Gamma: 

Cs-13 7 is observed in this probe hole from surface to 17 ft with a peak 
concentration of 11. 7 pCig at 0.5 ft. 

Moisture: 
Moisture values range from 4-22%. There are numerous thin bed responses 
throughout the entire logged interval. 

Calibration Certificates 
Moisture 

· Date: 
Electronic File: 

GammaBGO 
Date: 
Electronic File: 

LaBr 
Date: 
Electronic File: 

Jan 25, 2013 
N2_097 _2013-v0.zip 

Feb 4, 2013 
BGO-1_2013-v0.zip 

Sep 13, 2012 
LaBr-1 _2013-v0.zip 
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C - C8765 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) Cs-137 (pCi/g) K (pCi/g) U (pCi/g) Th (pCl/g) 

5
0 5 10 0 1 2 3 

2 3 4 10 20 1 2 3 1 
0 r--;;;;::;;::--:_-:.j._;i:;;;;;;;=;;;;;;, -r--:--.;;;;;;;:;;;;;;;;;;;;;;;;;;;;;: ..... -~...__tT_.____,__,~___.-r 

10 

20 

30 

40 

£ 
:ii 50 
D. 
CD 

C 

60 

70 

80 

90 

100 +--------.----,..--.-----+ +---.------+----r-.---- --.-~-----11.--~--
o 10 20 30 40 

0 
Moisture (vf%) 

5 10 2 3 
1 2 3 

Page 12 

D-12 



100 

110 

120 

130 

g 
=140 
0. 
CD 
0 

150 

160 

170 

180 

RPP-RPT-55481 , Rev. 0 

C - C8765 - Spectra Gamm a & Moisture Survey 

190 .j...____::iL-.-~--.---..----+ +----..----+-...-......---+-=--...---,.--..j...-.JL..--.....--+ 

0 10 20 30 
Moisture (vf%) 

40 
0 5 10 

10 20 
2 3 

1 2 3 

Page 13 

D-13 



RPP-RPT-55481, Rev. 0 

C - C8765 - Spectra Gamma & Moisture Survey 
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C-Farm C8766 Header Information 
Small Diameter - Moisture Survey 

Probehole: C8766 
CFann 
2836 
575205.484 

Project: 
Point#: 
Easting(X): 

Repeat/Overlap Intervals 

Gamma: 197-205 
195-200 
133-137 
65-70 
23-28 

Observations 
Gamma: 

Log Date: 
Depth Ref: 
Northing(Y): 
Elevation(Z): 

Moisture:204-209 
165-170 
58-63 

May 2013 
Ground Surface 
136616.347 
638.91 

Cs-137 is observed in this probe hole for surface to 7 ft , with a peak concentration 
of67.6 pCig at I ft. 

Moisture: 
Moisture values range from 4-23%. There are numerous thin bed responses 
throughout the entire logged interYal. 

Calibration Certificates 

Moisture 
Date: 
Electronic File: 

GammaBGO 
Date: 
Electronic File: 

LaBr 
Date: 
Electronic File: 

Jan 25, 2013 
N2_097_2013-v0.zip 

Feb 4, 2013 
BGO-1_2013-vO.zip 

Sep 13, 2012 
LaBr- 1_2013-v0.zip 
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C - C8766 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) 

1 2 3 4 
0 1'-;;;;;;;;;;;;::=-'------'---'-----t- 1-:,-;-:.:."!.-:.:.:.:.:.-:,.t-~--'---t~'---......___--t-~---'--t 

10 

20 

30 

40 

g 
£i 50 
0. 
GI 
C 

60 

70 

80 

90 

100 +--...,.__~--4-r---~--+ -t----,----t---r~.---+--"'"-r-~--+----...-----.----+ 

0 10 20 30 

Moisture (vf%) 
40 

0 5 10 
10 20 

1 2 3 
1 2 3 

Page 16 

D-16 



RPP-RPT-55481 , Rev. 0 

C - C8766 - Spectra Gamma & Moisture Survey 
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C-Farm C8767 Header Information 
Small Diameter - Moisture Survey 

Probehole: 
Project: 
Point#: 
Easting(X): 

C8767 
CFann 
2835 
575211.468 

Repeat/Overlap Intervals 

Log Date: 
Depth Ref: 
Northing(Y): 
Elevation(Z): 

May 2013 
Ground Surface 
136609.301 
639.83ft 

Gamma: 200-205 
157-162 
110-115 
83-88 
41-46 

Moisture: 204-209 
78-83 

Observations 
Gamma: 

Cs-137 is observed in this probe hole from surface to 5.5 ft, with a maximum 
concentration of 4.2 pCig. 

Moisture: 
Moisture values range from 4-20%. There are numerous thin bed responses throughout 
the entire logged interval. 

Calibration Certificates 
Moisture 
Date: 
Electronic File: 

GammaBGO 
Date: 
Electronic File: 

LaBr 
Date: 
Electronic File: 

Jan 25, 2013 
N2_097 _2013-v0.zip 

Feb 4, 2013 
BGO-1_2013-v0.zip 

Sep 13, 2012 
LaBr-1_2013-v0.zip 
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C - C8767 - Spectra Gamm a & Moisture Survey 
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C - C8767 - Spectra Garn ma & Moisture Survey 
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Appendix B Calibration Certificates 

The following pages contain the following calibration certificates: 
I. BGO gross gamma 
2. BGO KUT spectral 
3. LaBr Cs-137 spectral 
4. Neutron-neutron moisture 
5. Moisture calibration extrapolated to push tubing size 
6. Hoist unit-depth calibration 

Page 23 
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Certificate of Calibration 
BG0-1 

Feb 4, 2013 

Data were taken at the Hanford KUT models on Feb 4, 2013. BG0-1 is the designated Scintillator tool. The SBA model was 
used for the gross gamma calibration. Fifty spectra were recorded for the model in order to perfonn statistical analysis. lbe 
observed deviations were seen to be near the theoretically predicred variation, refer to the files compressed: Stats.xis for this 
analysis. 

The instrument was covered with 0.37 inch wall-thickness probe-tubing. 

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-Tl-293, Rev. 0. The gross 
gamma calibration for equivalent 226Ra in pCi/g is a regression function and is generally defined by: 

Ra = · a*GR + b 
Where Ra is the Eq. ~ in pCi/g, and GR is the observed gross gamma count rate (c/s), dead time corrected. The coefficients 
of a & b are the fit coefficients. A more physical relationship constrains the intercept (b) to a uro value. This co~putatioo 
yields improved response extrapolated to low concentrations ofK, U, and Th (clean 7.00CS). The coefficients were determined 
tobe: · 

a= .0243 Eq. 22'Ra -pCi/g / (c/s) 
b = 0 

at energy threshold of OkeV 

a = .194 Eq. 226b pCiJg / (c/s) 
b E 0 

at energy threshold of 800keV 

Digital files condensed as Cal_SD-GR-2_2010-vO.zip. This compressed file contains: 
• Calibration raw data 
• Spreadsheet data formatting 

The undersigned certifies that the data archived in the file "Cal_ BGO-1 _2013-vO.z.ip" were collected and evaluated in 
accordance with procedures WHC-SD-EN-Tl-293. "Procedures for Cahlnting Scintillation Gamma-Ray Wen Loggin~ Tools 
Using Hanford Formation Models" and that the above stated calibration coefficients are correct and applicable for the tool 
BOO-I effective Feb 4, 2013. 

Signature: ~~ 
Russel Randall PhD 

Company: Three Rivers Scientific 

Date: Feb 5. 2013 
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Certificate of Calibration 
BG0-1 

Feb 4, 2013 

Data were taken at the Hanford KUT models on Feb 4, 2013. BG0-1 is the designated Scintillator tool. Four models were 
used for Spectral KUT cah'lnti.on. Fifty spectra were recorded for each model in order to perform statistical analysis. The 
observed statistical deviations were seen to be within the theoretically prcdictcd variation, refer to the files compressed: 
StatsJ{LS for this analysis. The instrument was covered with 0.37 inch wall thickness probe tubing. 

The algorithm dcscnbcd in the document WHC-SD-EN-TI-293, Rev. 0, determines the coefficient analysis. Three energy 
windows are used for each potassium, uranium and thorium (K U & T), and these are: 

K: 1320-1575 keV 0: 1650-2390 keV T: 2475-2765 keV 

The concentration for each of the three elements is a linear combination of the count rates in the three windows. The resulting 
coefficients for each of the three elements are: 

Concentration-K = 
Concentration-0 = 
Concentration-T = 

4.077*K 
O.O*K 
O.O*K 

-3.382*0 2.957*T 
1.351 *O -2.585..t'f 

-0.034*0 1.655*T 

Where KU & Tare the count rates (els) in the listed energy windows and the resulting concentratioo values are in pCi/g. 

Digital files condensed as Cal_BG0-1_2013-vO.zip. This compressed file contains: 
• Calibration raw data 
• MathCad data analysis files 
• Spreadsheet data formatting 

The undersigned certifies that the data archived in the file "Cal_BG0-1_2013-vO.zip" were collected and evaluated in 
accordance with procedures WHC-SD-EN-TI-293, "Procedures for Qilihniting Sc:jptjnation Gamma-Ray Well Logging Tools 
Usjng Hanford Formation Models" and that the above stated calibration coefficients arc correct and applicable for the tool 
BG0-1 effective Feb 4, 2013. 

Signature: /~~~ Date: Feb 5, 2013 

Company: Three Rivers Scientific 
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Certificate of Calibration 
LaBr-1 

Cs-137 Photo Peak 
Sep 13, 2012 

Data were taken at the Hanford KUT models on Sep 13, 2012. LaBr-1 is the designated Scintillator tool. The SBA and SBU 
models were used for the gross gamma cah"bration. Ten spectra were recorded for each model in order to perform statistical 
analysis. The observed deviations were seen to be near the theoretically predicted variation, refer to the files compressed: 
Stats. xis for this analysis. 

The instrument was covered with 0.33 inch wall-thickness probe-tubing. 

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-TI-292, Rev. 0. The photo 
peak stripping method of radionuclide cahbration is generally defined by: 

Where C is the radionuclide concentration in pCi/g, A is the deadtime corrected photo peak count rate, e is the detector 
efficiency, and N is the number of gamma rays emitted per decay. The coefficient e is the fit coefficient The LaBr scintillator 
has superior energy resolution, but internal to the crystal a small but observable radioactivity that produces a background. This 
background does not affect the photo peak stripping method. The coefficient was determined to be: 

£ = .588 (c/s) / pCi/g 

Digital files condensed as Cal_ES-Cs-1_2012-vO.zip. This compressed file contains: 
• Cabbration raw data 
• Spreadsheet data formatting 
• MCNP output 
• Mathcad files 

The undersigned certifies that the data archived in the file "Cal..:. ES-Cs-1_2012-v0.zip" were collected and evaluated in 
accordance with procedures WHC-SD-EN-TI-292, ''Calibration of the Radionuclide Log&ing System Germanium Detector'' 
and that the above stated calibration coefficient is correct and applicable for the tool La.Br-I effective Sep 13, 2012. 

Date: Sep 16, 2012 

Company: Three Rivers Scientific 
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Certificate of Calibration for 
Instrument N-2_097 

Jan25,2013 

Data were taken in the Moisture models on Jan 25, 2013 for N-2_097 neutron-neutron moisture tool. The 
neutron source from DOE moisture tool ID of 78-1097 was used with the passive neutron detector probe from 
PNG. 

Six models were used for moisture calibration, 3 for 6"casing and 3 for 8" casing. Repeated spectra were 
recorded for each model in order to perform statistical analysis. The observed statistical variation agreed with 
the theoretically predicted variation; refer to the file Stats.xis for this analysis. 

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306, Rev. 
Q. The regression function used is a power law form and defined by: 

V = a·CRa 
Where Vis the formation moisture content in volume fraction water in vfunits. One vfunit is 1% by volume 
water. Toe coefficients a and a are fit coefficients, and CR is the deadtime corrected observed total count rate, 
(els). 

6" casing 
a=.0001671 
a=2.202 

8" casing 
a = .00009656 
a.= 2.44 

The undersigned certifies that the data archived in data file "N-2_097 _2013.zip" were collected and evaluated in 
accordance with procedures WHC-SD-EN-TI-306, "Radionuclide Logging System In Situ Vadose Zone 
Moisture Measurement Calibration" and that the above stated calibration coefficients are correct and applicable 
for tool N-2_097, effective Jan 25, 2013. 

Signature: 

Russel Randall, PhD 
Three Rivers Scientific 
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Moisture Calibration Extrapolation to 2.5 Jnch Borehole 
Instrument N-Z_097 

Jan 25, 2013 

Moisture calibration was performed in the Hanford physical models. These standards have 6 and 8 inch ID 
casin~. The Tank Farm Direct Push bQrehole is cased with a 2.5 inch OD iron casing. The cahlxation for the 
moisture response is a function of borehole diameter. 

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306, Rev. 
Q. The regression function used is a power law form and defined by: 

V = a·CRa 
Where Vis the formation moisture content in volume fraction water in vfunits. One vfunit is 1% by volume 
water. The coefficients a and a are fit coefficients, and CR is the deadtime corrected observed total count rate, 
(c/s). A linear extrapolation was applied to determine the 2.5 inch borehole diameter. 

2.51" borehole 
a= .0002184 
ex.= 2.00 

The undersigned certifies that the analysis files are archived in the file "N-2_097 _2013.zip" was evaluated in 
accordance with Energy Solutions procedures and that the above stated calibration coefficients are correct and 
applicable for tool N-2_097, effective Jan 25, 2013. 

Signature: 

Russel Randall, PhD 
Three Rivers Scientific 
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Certificate of Depth Calibration 
Unit ES-hoistl 

Sep 15, 2012 

Calibration data were taken at a test push on Energy Northwest property on Sep 15, 2012 for logging unit 
ES-hoistl. This calibration is the required yearly quality performance. 

A standard steel tape was used to measure at selected depths into and out of the borehole, recording steel 
tape points and previous logging unit ( computer generated) log depths. Standard encoder coefficient 
analysis results in a new value of depth coefficient. 

The coefficient analysis is determined by the algorithm described in the Pacific Northwest Geophysics 
operating procedures. The depth encoder function is defined by 

D=E*a 
Where D is the depth in feet, E are the encoder pulses delivered to the computer unit. The coefficient, a, is 
the fit coefficient in units of pulses per foot. The new result for a is: 

a=0.001304322 

The previous coefficient was 0.001316801 for a change of nearly 1%. Therms of the new fit and the 
collected data is 0.18 inches over the 50 foot interval, both logging down and logging up to repeat the zero 
reference. 

The undersigned certifies that the data archived in file "dep-ES-Sep-12.zip" were collected and evaluated in 
accordance with rigorous scientific principals and that the above stated calibration coefficient is correct and 
applicable for PNG-02 logging unit effective Sep 15, 2012. 

Signature Sep 16, 2012 

~~ 
Russel Randall, PhD 

2012 ES-hoist! Depth Calibration Certificate 
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APPENDIXE 

STATE OF WASHINGTON, DEPARTMENT OF ECOLOGY DOCUMENTS 
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Notice of Intent to Construct a 
Soil Boring or Soil Sampling or Vapor Sampling Well 

DEPARTMENT OF 

This form and required fees MUST BE RECEIVED by the Department of Ecology Notification Number 
72 HOURS BEFORE you construct a well . 

ECOLOGY Submit one completed form for each job site and required fee (check or money order only) to: SE47759 

State of Washington Department of Ecology Cashiering Unit, P.O. Box 47611 , Olympia, WA 98504-7611 

NOTE: Please print. Processing your Notice of Intent may be delayed if all fields are not filled in completely. 1 

1. Property Owner Phone Number 
U.S. Department Of Energy 

Mailina Address 
825 Jacwin ""Avenue 

2. Agent (if different from above) 

City 

Energy Solutions Inc. 

Richland 

Phone Number 

State WA Zip Code 
99352 

(509) 727-4203 

Mailing Address 
2521 Stevens Dr. 

City 
Richland 

State 
WA Zip Code 99353 

3. Well Location 

Tax Parcel Number, Township, Range, Section,1/., and 1/, Y. are Required. Latitude and longitude (if available). 

County Name 
Benton-3 

Well Site Street Address City !State I Zip Code 
WA 

Tax Parcel Number Township Range Section ¼ (within 160 acres) ¼ -¼ (within 40 acres) 

12N 26E 2 NE SE 

Latitude Degrees Latitude Time Horizontal Collection Method 

min sec 

Longitude Degrees Longitude Time 

min sec 

4. Well Construction Type s . 
Geotechnical oil Bonng 

Project Name . 
Vadose Direct Push Near C-200 

5. Estimated Start Date 
4/1/2013 12:00:00 AM 

6. Professional's License Number 

1 7. Well Drilling Company Name ENERGY SOLUTIONS INC Phone Number 
509-375-9800 

8. Well Driller Name Driller License Number 
LYLE AMOS 1224 

9. end the entire form. 
Please copy the notification number (located in the upper and lower right comers) and keep in a 
safe place. Use this reference number when communicating with the Department of Ecology. 

Total Number of wells to be constructed 4 This notification number must be provided to your driller: 

SE47759 
No fees are associated with this type of well construction. 

mwwalkup@energysolutions.com 

Your Notice of Intent has been processed as of 3/26/2013 This message being sent at 
(3/26/2013) 

E-1 



RPP-RPT-55481 , Rev. 0 

Notice of Intent to 
Decommission a Well 

This form and required fees MUST BE RECEIVED by the Department of Ecology 
72 HOURS BEFORE you construct a well . 

Notification Number 

AE21189 

DEPARTMENT OF 

ECOLOGY 
State of Washington 

Submit one completed form for each job site and required fee (check or money order only) to: 
Department of Ecology Cashiering Unit, P.O. Box 47611, Olympia, WA 98504-7611 

NOTE: Please print. Processing your Notice of Intent may be delayed If all fields are not filled in completely. 

1. Property Owner 
U5. Department Of Energy 

I Phone Number 

Mailm~ Address 
825 adwin Avenue 

City 
Richland I Stat1VA I Zip~~f2 

2. Agent (if different from above) 
Energy Solutions Inc. 

I Phone Number (509) 727-4203 

Mailing Address 
2521 Stevens Dr. 

c ·ty 1 
Richland I StateWA I Zip ~~~g3 

3. Well Location 

Tax Parcel Number, Township, Range, Section,¼, and¼¼ are Required. Latitude and longitude (if available). 

County Name 
Benton - 3 

Well Site Street Address 

Tax Parcel Number Township 

12N 

Latitude Degrees 

Longitude Degrees 

4. Notice of Intent Number of well 
being decomissioned 

5. Well Type to Decommission 

I City I State 
WA 

rip Code 

Range Section ¼ (within 160 acres) ¼ -¼ (within 40 acres) 

26E 2 

Latitude Time 

Longitude Time 

SE47759 

NE SE 

Horizontal Collection Method 

min sec 

min sec 

Unique Well Tai;i Number of well 
being decomiss1oned (if applicable) 

Geotech Soil Boring/Sampling Well - No Fee How Many? 

6. Estimated Decommission Start Date Project Name . 
4/1/2013 12:00:0C Vadose Direct Push Near C-200 

7. Professional's License Number 

4 

8. Well Drilling Company Name ENERGY SOLUTIONS INC Phone Number 
509

_
37

5-
9800 

9. Well Driller Name 
LYLE AMOS 

10. Send the entire form. 

Driller License Number 
1224 

Please copy the notification number (located in the upper and lower right comers) and keep in a safe place. Use 
this reference number when communicating with the Department of Ecology. 

Water Well : $50.00 This notification number must be provided to your driller: 
Soil Sampling, Dewatering, 
Environmental investigation wells: No Fee AE21189 
All other wells: $20.00 each 

Amount Enclosed $ $0 

mwwalkup@energysolutions.corr 

Your Notice of Intent has been processed as of 3/26/2013 This message being sent at (3/26/2013) 
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~ 
=======ENERGYSOLDTIO.M"============== 

March 26, 2013 

Mr. J~Ayres 
'State of WElehinglon 

· Department Of Ecology 
3100 Port of Benton Boulevard 
Richland, Washington . 99364 

FS•NW-LT--5621 

Subject Request for Variance to Washington Administrative Code 173-160--451 for 
. Dfrect Push Resource Protection Wells 

Dear Mr. Ayres, 

EnergySolut/ons Government Group, Inc. (EnergySo/utions), under contract to 
Washington River Protection Solutions (WRPS), wffl be using direct push technology for 
conducting vadose zone characterization In the 241-C Tank Farm on the Hanford Site, 
Washington. These direct pushes are for the purpose of charaolerizing contaminants In 
the vadose zone beneath the tank farm. 

A Notice of Intent to Construct a Soll Boring or Soll Sampling or Vapor Sampling Well, 
No: SE47759 was submitted and processed on March 26, 2013 for conducting four 
direct pus~~- The current schedule is to initiate the field activities by April 1, 2013. A 
total of four locations have been selected. A characterization push will be made at each 
location, for a total of four direct pushes. Geophysical logglng will be c:onducted in each 
of the four characterization pushes. No soil samples will be collected. At the completion 
of the characterization activities, moisture probes will be Installed In all four direct push 
probe holes and the holes will be decommissioned In accordance with the Washington 
Administrative Code (WAC) 173-160 requirements. 

The target depth for these direct pushes Is 220.0 ft. A variance to the WAC 173-160-451 
is being requested as these direct pushe.s wlll be greater than 30 ft in depth. Please 
provide your concurrence In the space ·provided below and return a copy for our project 
files. Please contact me at (509) 375-9587 should you require additional Information. 

Sincerely, 

/i{J;:t:,:·r;, {S .. ~0--
Martln G. Gardner, Manager 
Washington Operations 

- jmr 

EnergySolutlons - MGG File/LB 

2345 Stevens Drive, Suite 240 • Richland, Washington 99354 • 509.371 .8006 · 
Fax: 609.375,9986 / 509.371.1906 / 509.375.9500 • www.energysolutlona.com 
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~ 'FS-NW-LT-5621 

===================ENERGYSOLUTIONS================ 

State of Washington, Department of Ecol99y Variance Concurrence/Approval: 

. ~M"Jlwl,,(!(l,. <?Jf2?<!½= 
nnt Nam . · Signa 

2 
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