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COMPLETION REPORT FOR THE 2010 UPR-82 (C-152 DIVERSION BOX) 
DIRECT PUSH CHARACTERIZATION 

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 the 241-C Tank Fann, around the 24 l-C-152 diversion box, 
located in the 200 East Area of the Hanford Site. WRPS contracted Energy Solutions 
Federal Services, Inc., Northwest Operations (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 diversion box, and it will be used for eventual closure planning for the 
single-shell tank farm. 

FSWO-DOW-036, Description of Work: UPR-82 (C-152 Diversion Box) Direct Push 
Characteri::ation, Rev. 0 (see Appendix A) provides a detailed description of the scope of 
work performed. Energy Solutions was responsible for the provision of equipment and 
personnel to conduct the direct push activities and safety oversight. The following were 
included in the overall EnergySolutions work scope: Providing for global positioning 
surveys, providing subcontract geophysical logging services, providing technical support 
and preparing final reports. The following appendices contain copies of documentation 
generated during the performance of the above work scope. 

Appendix A, FSWO-DOW-036, Description of Work: UPR-82 (C-152 Diversion Box) 
Direct Push Characterization, Rev. 0 

Appendix 8, Global Positioning System Coordinates and Map 
Appendix C, Drilling and Sampling Daily Work Records 
Appendix D, Small Diameter Geophysical Logging of Four Probeholes in the 241-C 

Tank Farm Adjacent to UPR-200-E-82 
Appendix E, Washington State Department of Ecology Documents 
Appendix F, Safety Documentation 

2.0 SUMMARY OF ACTIVITIES 

The Description of Work for this project, FSWO-DOW-036, Rev. 0 (Appendix A) was 
prepared and submitted in July 20 I 0. The DOW provides detailed work instructions and 
information for conducting characterization efforts near the C-152 Diversion Box. 
Drilling equipment and support items were staged at the first UPR-82 investigative 
location October 4, 20 I 0. A hydraulic hammer unit was used for placing four exploration 
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boreholes to the approximate target depth of 60. 96 meters (200 feet) below ground 
surface, or in some cases, refusal, for geophysical logging. The four investigative sites 
were designated as C7940, C7941, C7942, C7943 . These exploratory boreholes were 
used for geophysical logging and resistivity probe placement. 

Borehole C7943 location proved to be challenging. Two separate boreholes were pushed 
at that location. The first borehole (C7943A) was pushed to the maximum required 
depth. However, the tubing broke at 37.8 meters (124 feet) below ground surface. For 
probe installation purposes, an adjacent borehole was pushed ( designated as C7943 ). The 
second borehole met refusal at 54.87 meters ( 180 feet), with the tubing breaking at 
45.11 meters ( 148 feet) below ground surface. The Closure and Corrective Measures 
Technical Point of Contact chose to place a multilevel resistivity probe in the shallow 
borehole (C7943) based on logging data collected from C7943A. All tubing below the 
breaks was abandoned in place. A total of 29 joints of tubing and two bottom assemblies 
were abandoned at these two locations. 

Each exploratory location was selected based on ground-penetrating radar data and as
built infrastructure drawings. Investigation included geophysical logging from total 
depth to surface, using a Bismuth Germanium Oxide spectral gamma scintillation 
detector and a neutron-neutron moisture probe. The logging data is intended to aid in 
defining the extent of subsurface contamination. Cesium-13 7 (Cs-13 7) was detected near 
the surface in three exploratory boreholes. A maximum concentration of 16 pCi/g of 
Cs-13 7 was detected near the surface in borehole C794 l. None of the four boreholes 
displayed low-energy gamma activity other than that from natural activity and Cs-13 7. 
Detailed results from the geophysical logging activities are provided in Appendix D. 

The hydraulic hammer unit and associated personnel initially began mobilization and site 
setup October 4, 20 l 0. They commenced pushing their first borehole for this task 
October 6, 2010. The work scope was completed on November 7, 2010. Including 
mobilization and demobilization of equipment, there were 24 field days that the hydraulic 
hammer unit and crew were dedicated to the UPR-82 activities. There were 
approximately 80 hours of down time associated with this task. For exact dates and 
explanations of down time, refer to the Drilling and Sampling (Percussion) Daily Work 
Records located in Appendix C. 

3.0 DIRECT PUSHING AND LOGGING DETAILS 

3.1 DIRECT PUSHING 

In accordance with FSWO-DOW-036, Rev. 0, exploration hole placement was 
accomplished with the use of a hydraulic hammer system mounted on a tractor-type 
carrier. For investigative purposes, a 6.35 centimeter (2.5-inch) outside diameter x 
4.45 centimeter ( l. 75-inch) inside diameter casing was driven at predetermined locations 
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to specified depths, or refusal. Each push location was then geophysically logged. The 
data was reviewed by WRPS personnel and probe locations and depths were selected. 

3.2 GLOBAL POSITIONING SATELLITE SURVEYING 

With the use of a Trimble1 5800 Global Positioning Satellite Survey system and per 
FSWO-DOW-036, Rev. 0, the original locations of the exploratory boreholes were 
identified using paint and stakes. Once the task was completed and the boreholes 
decommissioned, each exploratory borehole was recorded for accuracy. These recorded 
coordinates were placed on a map showing their locations in direct relation to structures 
and underground storage tanks in the vicinity. The coordinates, elevations and a map 
showing completed boreholes are provided in Appendix B. 

3.3 GEOPHYSICAL LOGGING 

Pacific Northwest Geophysics and Three Rivers Scientific conducted the geophysical 
logging data collection and analysis services on the 6.35 centimeter (2.5-inch) 
exploration 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 and operation details, survey results and 
data interpretation, as well as copies of the collected and processed log data, are provided 
in Appendix D. 

4.0 BOREHOLE DECOMMISSIONING 

Decommissioning of all the boreholes was conducted in accordance with the Washington 
Administrative Code (WAC) 173-160 requirements. Each exploration borehole required 
decommissioning and simultaneous placement of multilevel resistivity probes. This was 
accomplished by knocking the drive tip out of the bottom of the tubing then back pulling 
the tubing while filling it with bentonite to near the desired probe placement depth. 
Approximately 0.3 meter ( I foot) of silica sand was then added to within 0.15 meter 
(6 inches) of the depth at which the resistivity probe was to be placed. The resistivity 
probe was placed, and then approximately 0. 91 meter (3 .0 feet) of diatomaceous earth 
was added to the borehole, encasing the probe. Approximately 3.79 liters (1.0 gallon) of 
water was then added, followed with another 0.3 meter ( l foot) of silica sand. Granular 
bentonite was then placed from above the sand to near the next probe depth. The process 
was repeated for each probe location. After all the probes were placed, granular 
bentonite was added to surface while back pulling the remaining tubing. A protective 
steel casing was cemented in place approximately 30.48 centimeters (12 inches) deep at 

1Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California. 
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the surface to protect the protruding probe wiring. Washington State Department of 
Ecology documentation (Resource Protection Well Reports) is provided in Appendix E. 

Table I shows the exploration boreholes, coordinates, pushed depths and resistivity probe 
placement depths. 

Table 1. Borehole Information. 

Multi-Level 
Borehole# Northing Easting Elevation Hole Depth Probe(s) 
and Type (ln meters) (In meters) (In meters) (In feet) Depth 

(In feet) 

16, 36, 56, 
C7940 

136545. l 575022. l 202.955 203 
76, 96, 116, 

Logging 136, 156 and 
176.5 

14, 34, 54, 
C794l 

136548.2 575046.5 201.950 202 
74,94, 114, 

Logging 134, 154 and 
173 

16, 36, 56, 
C7942 

136526. l 575049.6 202.649 203 
76, 96, 116, 

Logging 136, 156, 
and 176.5 
16, 36, 56, 

C7943 136520.1 575034.5 203 .175 180 76,96, 116 
and 135 

C7943A 
136519.7 575034.7 203 .147 203.9 NA 

Logging 

5.0 ENVIRONMENT AL, SAFETY AND HEAL TH 

During the UPR-82 activities, the job site was surveilled by Energy Solutions Operations 
Safety for safety and health compliance. 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. 

There were two incidences of equipment contamination. Health Physics Technicians 
detected radon on the steering wheel of the backhoe used for this push activity. The 
radon decayed quickly with time and no further action was necessary. Secondly, a piece 
of drive rod was radiologically contaminated with 650 counts per minute of detectable 
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contamination. The rod was discarded as radioactive waste. Associated safety 
documentation is provided in Appendix G. 

6.0 REFERENCES 

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

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

FS\VO-DO\V-036, DESCRIPTION OF \VORK: UPR-82 (C-152 DIVERSION BOX) 
DIRECT PUSH CHARACTERIZATION, REV. 0 
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DESCRIPTION OF WORK 
UPR-82 (C-152 DlVERSIO~ BOX) DIRECT PUSH CH..-.\R.\CTERIZATION 

1.0 ~TRODUCTIO~ AND BACKGROli~D 

1.1 I~TRODliCTIO:'li 

The u. S. Department of Energy (DOE) Office of River Protection and the State of Washington 
Department of Ecology (Ecology) (the regulator for Resource Conservation and Recovery Act of 
1976 [RC.RA] treatment,. storage, and disposal facilities) have agreed that a RCRA Corrective 
Action Project b<! created with eiq,licit milestones. These milestones are part of the Hanford 
Federal Facility Agreement and Consent Order (i.e., M45 milestone series). The Closure and 
Corrective Measures Program is managing the RCRA Corrective Action Program. This program 
includes collection of subsurface vadose zone data. 

A multi-discipline team, which consists of Washington River Protection Solutions, LLC (WRPS) 
p,ersonnel, EnergySolutions Federal S.:rvices, Inc., Northwest Operations (EnergySolutions), and 
other lower-tier subcontractors, is ~cessary to implement the field activities of the site-specific 
work plans. This description of work (OOW) id,mtifies specific actions for characterization 
efforts in the area around the 241-C-152 Diversion Box. 

This work is being conducted at the direction of the \\'RPS Closure and Corrective Measures 
Group. This DOW provides the work imtructions for conducting the construction and 
characterization efforts. 

1.2 TANK FARM BACKGROUND 

The Hanford Site has 149 undergroWld single-shell tanks that store hazardous radioactive waste. 
These tanks are grouped into 12 tank fanns. The tanks sit below grade with at least 2 m (7 ft) of 
soil cover that shields operating personnd from radiation exposure. Tank pits are located on top 
of the tanks and provide access to the tanks, pumps, and monitoring equipment Many of the 
tanks have leaked, and there have been leaks in the associated infrastructure (e.g., pipelines, 
diversion boxes). Some of the leaked waste has been shown to have impacted groundwater and 
exceeded compliance standards. 

A-4 
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1.1.2 Physical Setflng 

The single-shell tanks were constructed in excavations of near-surface sediments that overlie the 
Columbia River Basalt Group. Columbia River basalt forms the basement bedrock. Up to 
approximately 150 m (500 ft) of continental sediments overlie basalt From oldest to yowtgest, 
these deposits include the following. 

• Several facies of the \-(iocene-to-Pliocene age, fluvial-lacustrine Ringold Formation. 

• Variably cemented and pedogenically altered deposits of the Plio-Pleistocene unit (referred 
to as Lower Cold Creek), which developed on the eroded and weathered surface of the 
Ringold Formation. 

• A relatively loose, fine-grained silty-to-sandy unit designated the Hanford formationiPlio
Pleistocene unit interval (referred to as Upper Cold Creek). 

• Deposits from Pleistocene age cataclysmic floods (i.e., Hanford formation) that blanket the 
study area with mostly sand- and sih-dominated facies, capped by a sequence of 
gravel-dominated facies. 

2.0 METHOD 

To obtain information about the vertical and horizontal extent of contamination, a hydraulic 
hammer-driven probe system mounted on a tractor-type carrier has been selected. For this 
application, the locations for investigation (exploration) are selected through an iterative process 
as outlined in Section 3.0, "Probe Hole Locations." 

2.1 EXPLORATORY PROBE HOLES 

Four investigative sites are outlined for exploratory push investigation and geophysical log data 
collection. All of the exploratory push locations will be advanced to approximately 61 m 
(200 ft) below ground surface or refusal. All exploratory pushes greater than 9.14 m (30 ft) in 
total depth require an Ecology-approved variance (Washington Administrative Code [WAC] 173-
160, "Minimum Standards for Construction and Maintenance of Wells"). 

The exploratory probe holes are pushed using a single tubing string that is 6.4 cm (2.5 in.) 
outside diameter x 4.45 cm (1.75-in.) inside diamet.:r (e.g., the exploratory push). All probe 
holes will be decommissioned per appfo:able WAC 173-160 requirements (e.g.. filled with 
bentonite or bentonite/cement grout as required) as the push tubing is extracted 

3.0 PROBE HOLE LOCA TIO~S 

3 
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3.1 PROBE HOLE LOCATION DOCUMENTATION 

Figure l is a general location map showing the UPR-82 (C-152 Diversion Box) probe holes and 
the immediate surrounding area. Specific probe hole locations are also identified in Figure 1. 
These locations were selected through an iterative process using ground-penetrating radar scan 
data and as-built infrastructure drawing reviews. The location coordinates oft.he! selected sites 
were plotted with computer-aided drafting (see Figure 1). Probe hole locations will be 
documented on Well Information Reports:'Field Activity Reports. 

3.2 PROBE HOLE LOCATION l'HOR.'\L.\ TIO~ 

All exploratory probe hole activities will be tracked and documented on Field Activ;ty Reports 
by referencing the Well identification (Well ID) number provided in Table 1. A.II sampling and 
exploration push activitil!S will be documented in the Field Activity Reports and sampling chain 
of custody forms, and all exploration push locations will be identified prior to conducting the 
exploration push by use of global positioning survey equipment 

Table I. Coordinates for Up to Four Exploration Direct Push 
Probe Holes. 

No. Well ID I Northing Easting 

I C7940 N 136545.15 I E 575022.06 
2 C7941 ~ 136548.30 E 575046.46 
3 C7942 N 136526.06 E 575049.64 
4 C7943 N 136519.69 E 57:5034.79 

4.0 WORK TASKS 

4.1 SITE SETUP 

The push equipment will be mobilized and a controlled work area set up surrounding the 
preselected work locations (see Table 1 and Figure 1 above). A pre-survey of the Hydraulic 
Hammer Unit (HHt:) will be conducted (per WRPS procedure) prior to moving the equipment 
into th.: work zone. As noted above, ground-pe~trating radar scans and as-buih drawing 
reviews and comparisons have been completed to properly select the probe hole locations. The 
HHU consists of a mobile carrier with a hydraulically powered hammer and mast system. 
Support equipment to be used during fidd 34.""tivities will be mobilized into the work area as 
needed. A forklift will transport need<!d support equipm¢0t to and from the push locations. 
WRPS personnel will provide support, as necessary, for guiding the equipment to the work 
location and for subsequent movement of the unit to the listed probe hole locations. 

4 
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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 of laying spill protection mat<!rial beneath the equipment (when required). 
Spill protection may consist of placement of rubber matting, felt or plastic sheeting, or both, on 
and around the HHU when necessary and prudent. Control of the work area and control of 
potential contamination are aided by restricting site entries by urmecessary personnel. WRPS 
Health Physics personnel will provide direction and support to ensure radiological prouction is 
maintained for all personnel associated with the work. 

4.2 PRECAl'TIO~ARY MEASURES 

During advancement of the prob.: hole, casing (push rods) will be driven into the subsurface by 
use of the HHC. The probe hole locations have been positioned to avoid impacting known or 
mapped structur.:s, or both. Additionally, all due caution will be taken and push advance rates 
and resistance will be car<!fully observed to preclude damage to any tank fann infrastructures 
should the as-built drawings be in error. If rod advance indicates that obstructions are present, 
push advance will stop, the direct push equipment and work area will be placed in safe condition 
and the Closure and Corrective :Measur.:s Lead (Harold Sydnor) or his designee and the WRPS 
shift supervisor will be notified. If during push operations, the probe hole is deemed to be "at 
refusal" as defined by trained operators of the direct push equipment (refusal is defmed as a 
minimum of one inch of advance per minute of impa...--t operations), the depth will be noted in the 
Field Activity Report. 

All activities using the HHU will conform to the manufacturer's operating manual and applicable 
procedures that relate to the specific phase of work. As th<! push rods are extracted from the 
exploratory and sampling holes, the onsite Health Physics Technician will monitor for 
radiological contamination. WRPS tank-farm-qualified Nuclear Chemical Operators will 
perform any decontamination required. The sealing requirements for decommissioning of the 
probe holes are defined in the appropriate sections of WAC 173-160. 

4.3 GEOPHYSICAL LOGGI~G 

At refusal or target total depth of the exploratory borings, Pacific l'iorthwest Geophysics will 
conduct logging operations to gath<!r geophysical information. The following logging suites will 
be used. 

1. Bismuth germanium oxide@ 100 seconds/0.5 ft. 

2. Additional logging with the "R<!d" and/or "Green"' Geiger.'1'.Iuller equipment, if necessary, 
based on observ<!d bismuth g<!nnanium oxide results. 

3 . Moisture logging. 

Logging data will be collect<!d from th<! total depth to surface. The logging analyst, 
Energy Solutions site personnel, and the Closure and Corrective tl.-feasures Technical Lead will 

s 
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review the field log data. Based on the log data sets, sampling intervals may be selected. 
Logging activities will be conducted in accordance with applicable Pacific Northwest 
Geophysics and EnergySolutions procedures and the Energ)·Solutions Quality Assurance Plans. 

5.0 SAMPLING 

'.11:o sampling will be performed for this project. 

6.0 PROBE HOLE DECOMMISSIO~ING 

Applicable requirements contained in WAC 173-160 will be used to control and guide actions 
for the decommissioning of the probe holes. Each probe hole will be filled with bentonite, a 
bentonite slurry or grout (neat cement or cement-bentonite mi:-."ture) during the push rod 
ell."traction process. At the direction of the Closure and Com~ctive ~Ieasures Technical Lead. 
multi-level resistivity electrodes may be placed in selected exploration probe holes. These 
electrodes will be sealed in place with diatomai.:eous earth, and will be completed with a surface 
protective casing, cemented in place. 

7.0 E:\-VIRO~"".\IENTAL, SAFETY, AND HEALTH PROGR\M 

The primary concern for EnergySolutions and the client (WRPS) is the safety of personnel 
assigned to perform activities related to the 24 l-C investigation/characterization. These issues 
are addressed and all EnergySolutions, WRPS, and applicable Occupational Safety and Health 
Act of 1970 safety and health requirements are applied and adhered to during the field operations. 
An activity-specific Job Hazard Analysis outlines the specific activity hazards and the mitigation 
methodologies. The documentation governing the operation of the direct push rig, sampling, and 
decommissioning activities (AHA-10-003, UPR 82 Characteri=ation Activities, Rev. 0, or most 
current revision) is included as a portion of the WRPS Tank Farm Work P~k.age. 

EnergySolutions Saf.:ty or WRPS Tank Fann Industrial Hygiene and Safety personnel, or both, 
will survey the job site for saf.:ty and hl!alth compliance. Energy Solutions personnel and safety 
representatives will provide onsite inspections and visits during drilling, sampling and 
decommissioning or construction activities to ensure compliance with the guidance outlined in 
the ..\cti-...ity Hazard Analysis. Routine inspection reports will be provided to the Closure and 
Corrective :\!easures Technical Lead. Inspection will be conducted routinely, based on activities 
underway at the job site. 
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EnergySo/utions subscribes to the Integrated Safety Management System and has implemented 
an Integrated Safety yfanagement System approach into all of its work tasks. These 
requirements flow down, not only internally to EnergySolutions employees but also to 
Energy Solutions subcontractors. All of the following are in effect and will be observed, enforced 
and followed: 

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

These requirements are communicated to everyone associated with the project (visitors included) 
using the EnergySolutions Activity Hazard Analysis. The Acti,.ity Hazard Analysis is part of the 
Energy Solutions Environmental, Safety, and Health (ES&H) Program. 

lbis 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 EnergySo/utions Integrated Safety Management System. 

• Define the sco~ of work. 
• Identify the work hazards and ES&H requirements. 
• Analyze the work hazards and impl.:ment controls. 
• Perform the work activity within the developed controls. 
• Provide feedback on the adequacy of controls and safety management improvement. 

The specific procedures used to accomplish these core functions are found in the 
EnergySolutions ES&H Program. 

7.1 E~"°''IRO~MENTAL, SAFETY, AND HEALTH PR(X;R.\M KEY ELEMENTS 

• Line management is responsible for the protection of employees, the public, and the 
environm<!tlt. 

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

• Personnel have "stop work" authority. 

• Personnel possess th.: experience, knowledge, skills and abilities that are necessary to 
discharge their responsibilities. 

• Resources are effectively allocated to address ES&H, programmatic, and operational 
consickrations. Protecting employees, the public, and the ,!TIVironment is a priority whenever 
activities ar.: planned and p.:rformed. 

• Before work is ~rformed. the associated hazards are evaluated and an agreed-upon set of 
ES&H standards and requirements is .:stablished which, if properly implemented, provides 
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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 b<! on designing the work 
andior controls to reduce or eliminate the hazards and to prevent accidents, unplanned 
releases, and ex-posures. 

7.2 WRPS-REQUIRED EN"lRONME~TAL, SAFETY, AND HEAL TH ELEMESTS 

WRPS has provickd a Field Work Supervisor who is trained to the comprehensive list of WRPS, 
DOE, and Hanford Site-specific procedures and requirements applicable to conducting work 
within the confines of the 241-C Tank Farm. While executing the work scope cktailed in this 
DOW. EnergySolutions will comply with all applicable directives and orders resulting from 
WRPS requirements. The application of these requirements will be directed by the WRPS Field 
Work Supervisor. 

8.0 QL'ALITY ASSt:R..\~CE 

All work on the Hanford Site is subject to the requirements of DOE Order S700.6C, Quality 
Assurance. A Quality Assurance program has been described in applicable sections of FS-WO
QAPP-00 I, Federal Services Hanford Quality Assurance Program Plan, and FSWO-QAP-001, 
Quality Assurance Procedures. 

All work will be performed in accordance with approved procedures and this work plan. 

9.0 REFERENCES 

AHA-10-003, 2010, UPR 82 Characterization Activities. Rev. 0, EnergySolutions Technical 
Services, Richland, Washington. 

DOE Order S700.6C, 1996. Quality Assurance, U.S. Department of Energy, Chg. 1, 
Washington, D.C. 

Ecology, EPA, and DOE, Hanford Federal Facili ty Agreement and Consent Order, 6 vols ., 
Washington Stale Department of Ecology, U.S. Environmental Protection Agency, and 
U. S. Department of Energy, Olympia., Washington, as amended. 

FS-WO-QAPP-001, Federal Services Hanford Quality Assurance Program Plan, 
EnergySolutiom Federal Services, Westo:m Operations, Richland, Washington. 
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FSWO-QA.P-001, Quality Assurance Procedures, En«gySolutions Federal Services, Western 
Operations, 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. 

WAC 173-160, "Minimwn Standards for Construction and ~faintenance of Wells; • Washington 
Administrative Code, as amended. 
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Name Northing Easting Elevation 
GABLEMT 141087.6 579577.8 328.796 
C7942 136526.1 575049.6 202.649 
C7943A 136519.7 575034.7 203.147 
C7940 136545.1 575022.1 202.955 
C7941 136548.2 575046.5 201.95 
C7943 136520.1 575034.5 203.175 
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DRILLING AND SAMPLING DAILY \VORK RECORDS 
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[ Ru SOU710:YS 

E!\t:RGY SOLLTIOl\S, \iVESTER~ OPERATIONS Pag~ 1 or GJ \ 
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LOC.-\TIO:-i : ··c · rankFarm. 2iiflEa.-t-\rca.Hanford I EXCA\'ATl0,\:DA'.'\-4U5-I r-DIG#: 10113014 I REPORT #: 01 
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[ '\U<G S0ll.TIOVS 

DRILLL~G A,'iD S.-\..1\'lPLl1'G (P.ERCUS 10:'-.J DAILY\\ ORK R.ECORD 

Pt:RPOSE: Be0 in pushing probe bolt #C794.3 DATE: 10-0~10 
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DRlLLL'G ASD . l\[PLl:'<G (PERCl: lO~) DAILY WORK RECORD 
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EN"ERGY OLUTlONS, WESTER!~ OPER.t\ TIONS Page I or{ LJ 

DRil..LING A:~"D SA CPLC~G (Pr.RC S1O1') DA.Il. Y WORK RECORD 
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£~ ERG\ -SOLl'TIONS 

DRILLf:'iG ND SA~IPLI:\'.G (PERC ·ss1O~1 DA[L 'i WORK RECORD 
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TITLE : E.S TECH\IC ft. PREPARER I TITLE: £S TFX-Hj5 ll RE l"/£ 11 E;J 

SIG'\.\ Tl"RE: -~!¾ Q.fL:-_ . - SIG'.\".-\ Tl RE: _ _ J ,ld.'.~cl t · ,!.J~~)..y. L>.\I L .!l../ '-i /r,; . 
I I OIO/,, l!<l RC\ I 
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E. ERG -SOH7/0.\'5 
El\t:RG\' SOLUTIOJ\S, \.\£STER.J~ OPER<\TlO~S Page I or G::J 

DRJLLI~G A.'ffi SAMPLl:"'-G (PERCUSSIOi'iJ DAILY WORK RECORD 

a.:.s, ·• I 
Pl' RPOSE: Complete pushini: probt hole #C794:. P:-iG/ESFS continue gamma loiging #C7943.1'. ... 1,;,. ·C· , ! DATE: 10-11-10 

Loe. ... TIO.'i : --c- rw,I.. f-.um. W East Area. Hwi forJ E.\CAVATlON: o.4.:,.;.4u54 l-DIG # : 1011301-1 i REPORT#: 06 

START CARD '.'10. SE08l 7: DECO~IMISSlO1' :-.o. AEI0 7~ A HA-09-008. Re, . 0 

HHL'CASE#J HHCCA T#:J HHUXl.#3 

BOREHOLE Sl'MMARY 

C 74 fl .. ~ •• i.J'2. 1 
mL.d-> 11 ~~s: S / / . 'J 

1 

I GEOPHYSICAL LOGGING 

Boreiroir = _:_.!...L:... Trtb 111g 1 <. L 1 ~ ; ., __ 

BoNho/,• .C~15..:_4!, f ubmg , 1{-'', •~ C) ,,, 5< ti i>gs S I Ll 
I Bormg =- _ /1:u na/ Type 

I C79.;J I) 0 ..... (, ..... ... ., 

i : ' 
I ' ' 

Bor,lio/e = . ~ Tub111g , " I '! \._ u, '- ft i>gs S l ~ I , '- ' ' 
T l,\I£ WORK S UM;\'IAR\ 

0600 Safet~ m~ttin~ 3t office. Topic: Continuin!? 30 llr. OS11.-\ tra inin2 by ES FS Safety Staff. 

------
OPERATOR.'LICE~SE: Olson/ 111 7 WEATHER: 63 F . mostl~· sunn~·. winds 
£.O.: St Pf'ORT lf'~akl,:1. If .,/ "P .Ehrg"A,' .lm"s ,__lig_h_t_f_ro_m_ t_h_e_w_es_t_. ______ __, 
\ 'CO .S.-., .1(, l.u lf ;._..,5 ll.<rf l •c~/, - DO\\''.'/Tl;\ IE: ,7<; ~r fu I\< r J 

Hl'T (u-..plcto1-. , dj~,.,,...,r.( 

Fll'S Ld1ma1111 l'.\"G R. rm·~ 

DISCARDED ITE:\IS: 

f L7,tt t., f ,'n.s 

REFE RE:'.C E/CO.'\T R.\ CT INFOR.\ I..\ T IO '\: TFC-\1 O-10- 1 i 6~: F \\ O-DOW-0.l<, : R PP-PL..\ :-.-39J 9.l64: EC ~-1175~~ 

REPORT BY: Llf-o .... l=s~, ~" ------ I RE\'IEWED a, : ~~ __ _ 

' 
' 

T 1n£ : ES Tffl(',~~0.'t PREf'.1RER 

SIG~".\Tl RE: _K~_ .o.9,t_r'."~------
TITLE: £ Tffll \ (_·11 Rl:l'/£11 t.,; J 
SIGN.\ Tl'R E: ~11,::_,.._l (_~j, 0.-\ rE. / /1 l // t 

v IO•Oo ""1 R"' I 
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I 

-~ £'.\l:RGY SOLtTIO~S. \Y:ESTER"'\ OPER.\ TlO~S 
E G\ S0ll7IOJ\"S 

P.ig~ I of L.!.J 
-

DRILLl'iG A_'iD S,\MPL~G (PERCL'SSIO~} DAU. Y \ \ ORK RECORD 

Pl RPO E: Contin u, pushin¥ probe hole #C7940. P~G/ ESFS conrinu, J3 mma loiging #( 79~3. DAT E: 10-IZ-10 

LOCAflO'-: ··c· Tan i.. Fann. :!00 E.ast .-\r_a. Hanionl I E.\C.-\ Y.H1O, : DA:>:4 ll54 L-DLG /:: 101130 14 RI'.l'ORT ii: o; 

START C.-\RD ., o. S£08172 DECO.\ l,IISSIO:\ NO. A£10~7:- -- ---- RWP: CO-60 1. R, , . 1 AH. ~-(i<,.()118. R:, J'.--
S.-\,IPLI\G SL ,1,•I.-\R Y SIT E/EQ\' IP." E,'-T 1/'iS PECT IO:\: ~-"" Hlfl <f§_) Hlff CA T IIJ HHLXLl/3 

Sumple '% ? /m,_•,-,,·af ~. 
BOREHO LE SDL\-1.-\R\ 

1 
GEOPII YSIC.-\L LOGGI\G 

:~ ~/4 i;,wehii/r ~ ' Z:i'l!? Tub,irg ' 2.s ' u 52 II f"(.i II •~s. o ' .,_ ? B rmg ~ int~,...m! inx 
.. I ,: ... r; ,:3 rs,• -· ;1 -=:,,..._ .... , 

~ ~ ifore,u;lr: :: ....... r u r,111~ , ,,1 .... ,, .ii itgJ ~ '. ~ ' . - ' 
81,rthot .. · = -~ - 7umo_!! 

' ' 'i ' '" ' It " t.f 
'/ ' - ·- J - ' 

n,1E I \\ ORK SL ~l'1.-\R , 

l 0600 1 
Safe~ me,ti n~ at offire. Topic: H3nd Prottction. -

r-1.~,, - "''-' t.> ' C. ' +,n ,... i.. .,. c...' _fu_, . --t t •• I ., 

d ..... ~ - io ~- .. £rr, 
I 

rflo ,J I • ~ • • • o ,\L, 

1")4t 'lV I p,.e,•i: ~\., 
I ., 

"<.u< I t) ,. .. , ,"' • • • J ,l •4,. ~ 
... , , C· ~- ·- ' " . , t ' .' fl~ / . i-. .. ·, 1... 

! f,,, ,. . 1· • H41 lu\ " 6 "· :t. I' 
( - ' L ' 

.... 
-.. ,..,A 41..6..- C.. - -·- ·- , -
'-- • .J, . . (::.:..,- - .J 

b < . -t-. h,. .· ,.t. ,' . <" · 7c;<1/ -f.,.,, --- ~J. I .-_-t{ l "°'L 

' I 1'.-cc .< qc.-,c,(:c./17', 
., , ..,_ 

Ar:,_. · .. , t" l--:. C t ·> ' '-L ,,,_ ~ ·· i, !,.! ±.i s.U1..i . I. 
I I I A• L, 7c, ..q ,, f', .. - Sl.. tu l't l' - ~ -- o ~·., .. r- . . , .. l.} •.J,.. , - ',. . ~ P.>J /., -- I u< c • ,/ .... ,::. ...... I S o ' .:7~ --u' '., . 

/4~r, ' l, "~c. ~. - - "'-; ...... .,,,, ..-:_ c. ,. J ( 
~ 

-;-.,. .. ~ ... _..., ,... .t, 

i <.< ' ;: - .I c l . :+ 
. . 

l 
I .t:::. 

i --

1~ I ---- I I 

-------I 
------- I I ----I -- /JA. I 

' I 
I 

-------I I 

------I I 

-------
' 

I.-- I ---........... 

I --------I 
----.......___ 

I OPf.R.\ TOR,'LICE'iSE: 01 on 11 17 I WEATH ER: 69 F, mostl) sunni. winds DISCARDED ITDIS: I 
E. S 'f'?ORT ,,-~Jkl~ • 11 :,/b1• ri:r;i,11 ,,,,, li ~hl and vn ria ble from the south. I 4 ;,,,,,,, " p, .. J 
\"CO· !.,11~;<1 

..i 1\•~__;, \, i(c,, a.._l I OOW~Tl~IE: I ,,, €, r It<- n I 
ilf'T ~, .... ,"let .> -, i._:.,...,,.:,l ESFS ,, tii1' 

I t 11 '.5 l eirm,11111 f'\ C. R P1·i.·t 

! REFERE'.\C EiCO:--TR.-\ CT l.'.\FOR.\H TIO.'\: TFC-\\ 0-10-1,65: FS\\ 0-00\\-0.36: RPP-PL.-\'.\-3939364: EC\-1:?.555 I 
REPORT IH: (i:'.1• 1) (~ ~ Rf.\ IE\\ ED s,: .1) t=_ , ,f ;{ i'.{J }t C. - - ·· 

I 
TITLf. : £S T£t .,,, IL- fl. f'Hl-:r 11-:ER TITLE t..' n-:, "/.{\/(. I I ~'-:!~" ::k . 1c/1j/(-:::> 
- IG '--\ Tl'Rf. : --4 ' IC'\ ,\ rt R E: ._!___✓- a.:-,.,, f z1~f)-1, ,E : - ---- -

• , IU 0'> • Red 
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~ 

ERG\SOl.(7 /0\(5 
El'iERGY SOLlTlOl'iS, \VESTER.!°' OPER!\TIO~S Pag~ 1 or OJ 

DRILL~G -~ iD SA..\IPLl::-.G (P£RC SSIO:\") DAil. Y \\ ORK R£CORD 

PLRPOSE: Complete pushin& probe hole #C7940. P:'iG/ESFS lo& #C794J and IIC7941 DATE: 10-13-10 

LOCATION: ··c- Tani.. Fann. 200 East Area. Han ford I EXCAVATIO'.'i: DA.'---I05-I l-DIG #: 10113014 
I 
I REPORT II: 08 

START CA.RD :,iO. S£081 7: ....._ DECO:\I\IISSIO!\ NO. AEI0775 R\\P: C-0..601.Rt'. I AHA-09-008. R~, U 

SA;\IPLl'.'iG Sl'M.\URY SITE/EQl' IP,\IE:'iT l~SPECTIOi'Q:g_)!, ·u QlflC C.~SE#l 'jlfl{ ' C.-ff#1 HHC\H3 

BOREHOLE SDI.\L-\R) j GEOPHYs1c L Locc1:,;c 
I , ? ' buring • (11,eri·a i l_,p, 

tJ " I I 1·•9.;3 It · ( ' c;._,.,.,..., 
~ 11..,,-,i,o/,= ' 

~ 8or~ho,r :r ••. ~-~ ' 
Tu mg '-. I~ ,,, " r, ~gs I t '-- - L"Y,.' ' 
Tubmg , ' ) ii- / t i ..... _r, hg; 5:. I j ..... .. '- ' 

Tl.\lE \\ ORK S01\lAR ) 

0600 j Safe!) meetin2 at office. Topic: Hand Tools. 11-----,.--~-~----~---------------·-·----------·------, 
IIV.,-~,.,o.,__--+_-,_, ..:.<".,,C.c,v'-'t!.....,__I __ ......, f.Je,._'...::'C,,.__ ..,:~..:-~,._· L.!' -=--,......,.--.,.<c_-- ~\""'------- --------------·-- .. - --

O70o I r -f I . t.~ ~ u i. C.f t'·, .. ' 1 
o <._i I f:, p,...._ • • ,,\. ' 

+' < • ....._ / (. "J • ) , 'l,: I I( /. (' --: , r O I L .. , , - . +..., ., :,) • ,\A A - ,fl ,• : , 

ltlG 4i I 
I 

'----+-_...,._<:,, .L'C.>l:1-"f---'<"._,•....,_ __ ,C.,.,1.•,.J.... 'T _ c:.,_~ c._ --lc......_j_r.L;::1...._-'_.:,_f!A,&. • - ~ ·;.,;•<4-.c,'o:.,,._s_i~~••;;_'' __,__;L...,_,• f.c.__, _ ..,_,·•...!• .!> "--"'-A; ~ .:ieJ'!L!:' ,i~J- --•~J,,)+--· _ 
(\r {,.., ~ c ,.,< ,.J ,.., l 1, t-, <. r - ,+ . tJ . • • ,, ~t.:. _/. -f., -

" 11< ... j)_ - :'. .,~-- .. • - , \, ~J t I _, ~ I 

I/('),-, L ,, L _, 

1 11 ,, 

;q~ ,, 

I <'_J~ 
I 

OPER.-\ TOR/LICE~SE: Olson/ I 1 Ii 
£S SI. -PPU RT Wt! ,kl( ! II alkllr £hrg,Ht '""'J 
\ CO s; ,,., .(, W . 11 ,"""~ 

//PT ~,,L....., ', (?, '"'--<.I 

Fii 5 l . .tltmwm P.'ffi R Priu 

REFl::RE'.'iCE/CO:,;TRACT f:'ifOR.\I..\ no:-;: 
REPORT 8\ : I(" .. IL rf l,, 

------
' . ,., . 
-. 

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

\\'E.-nll£R: 69 F , mostl \' sunn,·. winds 
li2h1 ud ,·:iri:ible from lhe north. 

DOW:',Tl.\1£: I. tf 4.- '• r ~c Tl I 

fa,, f<>>.i• ·"~ I 

, ' "., r· 

---- ---..... 
DISC..\RDED ITDIS: 

TFC-WO-10-1 i65: FSWO-DOW--036: RPP-PL..\:-;-393936": EC~-1.!'.'55~ 

I 
TITLE: ES TErtf \ IC. I~ f'RF.." /Rf.II 

I SIG:,i..\Tl .R£: ~----4=-- - - - - ---- -

RE\ IEWED a, : .Ac f,(N I,/, ;; 

TITLE . £. rffH''/).'l RF.UElrb 
s1c'i, n rRE: • t •.,,,.--L t .lLu .Ju n .-H E , c/1 ;ft c 

. ·J lvf,,,(JC R,', I 
1 

C-8 



RPP-48609, Rev. 0 

~ ENERGY SOL TIONS, WESTERN OPERATIONS Pag<! I or[D 
E:\ ER YSOUTIONS 

DR1LL~G Ai"fD SAMPLING (PERCUSSION) DAILY \ ORK RECORD 

PURPOSE: ESFS/P:-IC 1amma log #C7942. i\loisturt lo& #C7943 and #C7940. I DATE: 10-1-1-10 

I EXCAVA TIO.',/: DAN4 05~ 
I 

LOCA TIOl'i: '·C TanJ.. Farm. 200 East Area. Han rurd [ -DIC#: 10213014 I REPORT #: 09 

I 
t 

START CARD NO. SE08172 DECOMMISSION NO . .-\£10775 i RWP• rl'\.J;ot . Rtv. I AHA-0'l-008. R~, . 0 .. 
SAMPLING St:i\l'.\URY SITE/EQL' IPME:\T INSPECTIO!'\~ l'io I (HHli C•SE/#0 Hil t; CAT #2 f/llCXJ.#3 

-~ s 
/men·al .,. 

GEOPHYSI CA L LOCCl :',C BOREHOLE Sl'MMA RY 
I 

NA fr bgs. SL~ 
Bor ing = lmf!n•ul ~•p, 

' Borr!hol~ :i ....... Tubmg f \ I {! ......._ In ' ). ,.s -rs ' -~ .• ,..,t! 

~ 
- - - I ('79J3 

J. Bort!hol..· ;: '- Tubmg , ' J ~ '- tn ' ft bg, . Sl t1u - - - ,.. I:. ("79-11 ... . l 
':, •,lo"\..-,, 

r Borehule = _ __ ':,__ Tubmg , '- I {! ...... tu -.. fl bgs: S.t . ' - J. ' '\ ' ...... 

Tl '.\IE WORK SD·l.\UR't 

0600 Safety mtetini at office. Topic: Refuclin,:i Equ ipmenL 

ol in T"<v•I +. , t,c, 
~- ~-

t"J ""Ol1 ,! r • ~ - <>. •\ ·c ~ , A , ~ _ ../ -"' {.:.. ( ~ c_;' j ,-,,--,. l , 
;-,__.. - I I ' 

~ 1, , <" J J ' ~ , ,\,,. 

lti <: I { Pi . 1< _:, .,. ! , ,c.,~ .- p.~ r ,.. •• - (-h, ,., I , . , - ~. p 1J . ( . .~ ~. ' -
7 ~'14 'J ,- .JI 

1., . ,. · 
..J 

C. - -... ........ • ( .,..., . - .... ... c- ,. .... ": • • '~~ --
1-__•7c, 4 ~ 

~.., 
$.,.L ' • , , I . II . ~ • • .• < f., .. . r/ - I., 

-..) ✓ J 
A ..c... ... Io · - , ... ~ 

(" -' I i. ,. , n . , _C:.., - ~-. _f ... "--""' .. - . . _ . , lL -,~ < L .- ~;-', _ .J 

'"' r . - I >< ,. · ,, . ( ~- ,_ . ) 
• & ' L - p 

J - . _;-1 ..• ' A • 
,. r'4 - - ' •• 

I ., _, 
•- 1-tc 

1
, /1 1 

._J ~ 

... . .... I ,- ~ ".il ~,\ ~ , « 

/1 3 0 ~ ;....,1,.. ..J 
, 

r 
{ 1..1,t) f"" •-~ •'Jo r~L ti - \o, .f-'., L ..,, ,. · -c .. - ,_1 c.~ -, t; ,, ,. , ~ ~ ...... ~ ,,. 

I A, ,. ' ... - c - 7~ 2. • .r a .J...J _, 
,.- - -,c; d? :: .. • -,..,,.<'.'. ,,._ .. t , I -.- 1,, l:, • 

1 ,-:-: ~.JI ,-_">e..q? f:' (' .,._ , ... _ ) n 1 .' -+, ~<,J 
I 

(. - .. • t <" - 7 ~4-, ,..,, ,: -..... ,,. 
,... , J _, 

') ,)1' I- , j 4 cJ ·~ t. ' -
J ..JJ 

.,..:r~.,.,, - _, -- -, e . 1 """'• - ~ A d f- ' 

141 £'.> -,, ,, ii'. \ .l- ~ -, ,. • ~ o- ,., · .. •rte + : - '., - , . .... ;,✓ 
1<-r o I t: n.l n f- ~, . P1- I 

I ~ 

............... 
.............. 

...... 
I . A 

I •T 

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

OPER.\ TO R/ LIC E2'-SE: Olson/1 : 17 WEATH ER: 68 F . mostly sunny. wi nds DISCA RD ED IT E.\IS: 
ES Sl'Pl'OR f lt'~a •· "-' · fl '. rtbr £hrgu11. Imo~ li::ht and var iablt fro m th, north. 
\'(''()· s.,.c.::., f..: 11, ... ...., 

DOW:',T I.\ IE: I \..r ~-- Ren ;J 1-'l HP7 2-."•-'r, f,,.p~ '- ESFS >Uji ler ·7 l.., r , ""'I "'~ ,~ _,5 ;~ 
FIIS l elrmwm P.\ G. R. Pric~ 

I 
REF[R£'.\CE/CO2'-TR.\CT l'.'ifOR.\t.\ TIO\: TfC-\\'O-I0-l i 65: FS\\-O-DOW-0J6: RPP-PL.\'.'i-393936-4: EC'.'i-1:?7555 

I REPORT BY : ~,.,.___dL.l ! RE\'IEWEDBY: ,/}_ F ._Jfr:'0~)1 f. 

TITLE : . TffH.\IC IL PREPARER I TITLE: £5 TE0/~( -1' RE,f!Ell'ER ·• 
I !.JI ' ; SICN.-HLRE: J. ·-1 l -Ji,,~.,-,/,, 0 .-HE: l ! /l'f/tC SIC'.\.\ Tl "RE: - -r2.L~ -I I J I 111106,fJQ R~, I 
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... ----:--

tH 1SOUTIO.\S 
E .ERGY SOLL'TIO~ , \\ ESTER\ OP£RATIO\ ·s P..o;;-.: 1 or W 

DRI.LUSG A.\D S.-\:\IP LJ~ , (PIRCL'SSIO~) D.-\lL'l. \\ ORK REC RD 

Pl RPOSE : P'\ G gamma log #C~9-e . ~l ui cu re lug #C~~~-1 anll ~C79~0. 0 .\ f L l ll- 18-!0 

LOC. \ T iO '\ : ·r I JJ k I dlllL ~ Ill be,( :\r..--.i. llJJ1h,rJ E'.\ C.-\\ .. \ TIO\ : t, \:-,. .. 111:' l -DI G ~: tu:. 130 14 REPUIH #: IU 
----- - ----------------------------------------- - -
ST . .\Rf C .\ RD '\ 0 . SEtJS I 1 

S.\ \IPI I'\ (; '-1 \f\1.\1(\ 

,,,,t. ..,,.,, 

DECO.\l~IISS IO\ '-0 . A[tu· ; := 

sin :1EQ 11r,; r.-.1 i;.sP£.CT10~:'" 
BO R£11OL[ l \I\I \R) 

R\\ P: C0 -611 1. Re, . I ,\I{ ~-' '"-111\li. R."' ll ~-\J!lll' C.~SE#f_, /IHI UT #.; I/Ill .\"L#3 

G EO PII\ SIC.\ L LOGGI\ G 

·" 
q, ,r1111 U t h .. "1J h p, 
·-,, ,.: ' 

,, '\ ,: ;.'.!~ \ ' 
, :, 7 

; · i I J ' "'·•-. -
" \ '\ iLr•i' t. I t f ' II;.!_.": ) 

_ --._:... _ _______ - ------.....:..--- --'-------II 
\. 

, ____ 1_·1_.,1_1:_· ________ _______ ___ \\_O"-'-R-'-1-.'-'S'-'l'-\-'l_\ '-I -'-\ R~\ __ - ----- --------------11 

0600 

-
I 

.£. _------11 

- --- - ------------·-----··-- ----
1--J...:....;'-'---- --"'-''-'-"--'---- --- ------ ------------- ------- -------1' 

.,J - i,,r f.......: _.s.ll. __b. ...... < ::. c-e <!.. :t . "' 
t.l ~FF-,, c \.)<- {'S:. C..., ·• • k t• ""'C c-.., r.1; 

i t 
• ~, I ~ t::...__ 

1 ~ - ·. 1 

- ---- - -- ·---·------------- - -1.1 

I 
I 

OP Ell .\TOR.LIC t: "\St:: Olsfl n/1 11- Ill C \ IWf.D ITF .. \ lS: 
1 L ...,, I'!' ,,:r II •.;~/,_\ If .1il.111 /'/rt-~ II{ Im,, 

I\ F. .\ TII f: R: 60 F . mn•tl~ uun~. 1d n,I ; 
li !.:lll ~ntl 1·:1 r i:1blr from the nnrth . 

\ , ., ) ~ ·I• - "-\, V . 1\-. , '<.. l 

iltl 11. ., ., / r, •• ,1,, •. , 
OO W'-T I\H: : / .l f ~. ,- (:., r)<( , 

,-' \,q ~> : ; (\ I ,>,J ' . I / A. 
..!:!!..:_~d,:<. /'\I , R , •.. ,,, ____________ _,_i"c:.'.::.~..:..!.J' l-'4)1-- ---- ----

Rt: F[ lu:: , ct: ( (J "\T l{. \ C f I.\ FOI{ \I .\ 1"1 0 .\ ; ff ('.\\ 0 . 111. n , ::: F \\ U -DO\ 1-0Jn: Rl'l' -PL \ .\ .3''3•).16~: [C\ - l 1i 5:: :< 

R[ PoR r ln : _\'..~i \1, O .1 1 RE\1£,, rn n, : . .- '= -i".~.l'..:1-= .-.~--
nn.t: :1 ··' I .•.: ll \ lo I! /' /It.I'. !1/.'.N rn LE. /-.'' i •.n !. , 1' ·• II. /1/:, It. ,i·r.'k 
'- 11, \\TIR L ki..4, Q . ,.._ · 1( ; "\ \rlR l: : . 1.: .t (' !f. , _ll\ 11 _ _i~· .. ( ·.l. 

1\J lot, l1•· Kd ! 
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I 
~ 

£1\X:RGY SOLUTIO:\'S, \\ ESTER,~ OPER.\TIO:'\S Pa,;c I or0 
E .HG\ SOLL 'if!OYS 

DRILLriG A1'"D SAt\irPLl~G (P£RC SSlO~) DAILY WORK RECORD 

PCRPOSE: PSFS gamma log #C794!. Moisturr log #C794J and #C7940. I DAT[: 10-19-10 

LOCATIO:'>: ··c- lank Fum1. 200 East .-\rc,L Hanford I EXCA\"ATIO:"i: 0 A1'4 5-1 l"-DIG #: 10113014 I REPORT #: 11 

l I 

START CARD :"iO. S£081 71 OECOM.\IISSIO~ :"iO. AEI0-:'75 RWP: CO-60 I. R"·· I _ AH.-\ -09-008. R~1 . U 

S -\.\IPLl:'iG Sri\lMARY SITE/EQUP.\IE:"iT L,SPECTION:G .,.,." <ifirc c.-1s£¥]) 11/IC CAT#:! HHl XL#J 

!,,1,npJL, : J lnu n ·al 'l> I GEOPHYSICAL LOGGl:-iG BOREIIOLE SL:i\lM . .\RY 
I . 

J Bnrmgj;;", ' !,,1.•ri >JI 
Bflrdwt~ : \ Tuhmg t \ , ~ ' 11 hgl S l _\ 1)-,,.: . ,,. 

I I c •9;; (,IS•.:: ,~t.; 1.)1 .... r,: - t '\ - . --
I ,:;c 

3 

~ 
8,,r~ho,c -: -·-- Tt,bmg , '- I~ ' IL ' II hg.< SI ..:...~ j J t --9.:: FU • if0

1 C., -. ---

4 iJurd,uh :. ' . T11h,ny 1 , ,~ ,~ ft bgl S.! ~ 1.i t ,,, 4o .. l. .,~ -,o·f ' ... 
t'lw ,<l~rc 

I 
Tl.\lE woRi,; Sl',\·l,\I.\R\ 

0600 I Safctv meet in:i at office. Topic: Sii;:nalin~ Techniques. 

(' (, °Z? ,,. .. u ~ l to C· i;:_, . ..,__ 

.:: j•c Sl.:.....,J. ~ \., .(,. ' Rc...,-1 :\'r .! -- '\y 
r, <j., ., (' t . .. \_ ( 

.. 
I) 1/ l f r ,._I(_"',· ·~ ' . .,, c . . I, C , _ .l,: l\ r ' ~-- , ~·.LI ,, ... .::f<-,.t- t.... F.,, 

I \ o<.. C r -'",: ... b1.lh l, c! <., ...,~ts:i .: ~c tl ~ ... II::! :,. • J 'ti,::, ;, 1•\,/ iiv.-s I t -7~ 
I 

~ t 

I -- .,, I 
?r,;.,\ • .. ' , ... ' • -- i..tL L,•. ,J. C , t:f c. - 7 c-, <I) , -\(,, -· , . 1,,. , .. I 

I c_ ... -,ci \ P,·c. v.. c;:·S"~ I') . ~ - -- 1 R •· t- .r, ... ·- L.', .• _; r .. 7c,42•J-

~ro ,- ,1.>.~ , " ,, ~ I 
( \ .... I , , ~j C ~,.- J. ~) , t~ 

, .. 
-/ - ,·,r ,. 

ii 3-.:i ! L..,,..,.t.... -
'12.i.,o I r .. ,I •-·~ I, . . r • ..,, "L+ . ,,;L ,.,.. "',I ,s;-1, .... JI -\., f'., .. Id , . • .hL , if.-. 

JJ --,... • , ,; 42. r-' '"" 12.2.' 'J ... ' I . ~ , ., ( .. / . - I • , • . / t, ,1,\ ,,, ,1¼ ·~ - ~ ;: "' > <1 l' I c'i' r ,i I -c -,.;.ci. ,, 4- .. < • Lt, ~ , c, • .-t""',.""- .. 
lt\-3n 't("-v.:.l t. ,ff-. ,c. <l n t. n-L ( J ,\' k. , .. ,P 4 'c '..u .. . -li 
~<L L: -._ J_ d .: ~1. 

I . 
,,c.. 

I ·, 
I "" "" ' 
I l'-'f\ 

"" I "" "" l I --- " OPER.\TOR.'LICE'.'.SE: Olson/1117 \\ E.-1. TH£R: 61 F . mostlJ sunn~. winds DISCARDED ITE.\1S: 
ES<;{ 'f1/ 10 Rt 11 ~akl,·, 11 ·,,tkur .Ehr ::,,u lm,u lig ht 2nd 1:iri~ble from lht southwest. 
,·( ·o· .).,.., .. '\I V I \f c../c:..,\ . '-' 

OOW:1iTI.\I E: (". . i, l I) >J /4 ,. ... ~~'--- - ~ i; ., .. , . J 
I L. r 

I 
ffl'T 7 i.,,. t" \ ,~ "') i , l•I ~ I 
FII S Clar~ f:Sfl'. S11!_(lh I I 

R£F£ R£~cr.,co:-.TR.-I. CT 1:-iFOR.\I..\, TIO~: TFC-W0-10-176.5: FS\\'O-DO\\ -036: RPP-PL \~-JQJ93€H: EC;\-1 ~7555 

REroRTB\: ~t.l' r. cl~-i11 ·- I REVIE\\ ED a, : _ . .D c ..2.· Jc'v~ Lt e. --- -
TITLE : t:: · TECl/\/1 ·.1L P IU:f'IRfR rlTLE. ~.S I Er" /1.\Yi I I. REi'fEl_lER. • ,c /cc /1: .. 
SIG .\ .\ n ·RE : - ~-tl 6b_. - I s1c:--. .\T1 RE : ... I , 1 1~d t ,l/, i\ du - D \ 11:: - - --- -l J IU /Jt, 11'1 R~, I 

C-l l 
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~ 
[',C:R , soLL7/01YS 

£1\ERGY SOL TIO~S, \.\ ESTER!\ OPER~TIO'.'.S Page I orW 
DRILLDiG A .. 'iD SAMPU:'-iG {PERCUSSJO~) DAlL Y WORK RECORD 

Pl 'RPOSE: ESFS gamma log #C7942. Moisture log #0940. I DATE: 10-:?0-10 

LOCA TIO'.\ : -c· 1 .m~ f drm. ~00 East Aua. Hanford I EXCA \ '..\TIO:'11: DA'.\ -4 fJ5~ l'-DIG #: 10~ 13014 REPORT#: I~ 

START CARD '.'-0. SE0Sln 

S..\;\IPLl'.\'G SDli\l . .\RY 

DECOi\l.\lISSIO:'> :,.;o . ..\[1077~ 

SITE!l:Ql'IPME:'>T l:'iSPECTIO,';@,~ 

R\\· P: C0-60 I. Re,·. I AHA-04-008. Re, . 0 

fill~ fllll ' CAT#:! f/HCUl/3 

S.Jmplt! :: s /,uen •al ~" 
BOREHOLE SC 'll\1.-\R\ GEOPHYSICAL LOGGl:'>G 

~ • I 
8,,r,l,u/c = ~.:.7'11 ~ Tub111g • l ,~ 1 u 'J...()1 ,., C) fr 11g, S l '-

& r,113 ~ fmervul 

I (' 'l;J/1 lil"'f .. C:., ' 

Burd ,uh: ~ __ ) ____ Tubmg , , 1 f! ~ 1, 1 ' 11 bys S. L I ~ L·-9:: ~0 - {: 
Bouhol,• = _ _ ·, Tunmg 1 .....,_ 1 •! \,,._ 1 ,11 i,gs S. l :::::,._ _ 

Tl;\I[ \\ ORh: SL,:\1.\1.\R\ 

' 
I 

--'----11~ -~r---l.:..k.ll.......l,,.~"'1.IC..:,~....J.."-'-lt.::.'?-.,-l,..J,La."-'..._......,,.;,,,...,.__,sn.._~2.,....-..1.."'-2.!.!!,a.--'s.,...1.- ...I..J<-;,;'--- ~"-""---41 

' 
' 

OPER.\ TOR/LICE'.\SE : Olson/1 :?I 
f.S SI PP()R! ll'~akh•y ll d k111• Elrrgnu 4 1111J1 

\ 'L""O .~ •\ J o -< 1 W ' \\. ,-,~ 

l!rr n ... r 1c. tt •. c 11:. )tJ .-. 
Fri'\: Cl.ir/.. £S/-'S: .S,e!fler 

REFERE'.\C DCO,TR\ CT 1'.\FOR.'11..\TIO '\ : 

REPO RT 8 \: JG. t \ ~ C,I ~,;-1 

TITLE : t:.5 I I:.< 11.\/1 '. IL RF.P.IRER 

S IG'.\\ Tl R E: ~L'.d7 M:.--

\\'E.-1. TIIER: 65 F . mostly sunny. winds DISCARDED ITE.\IS: 
I li2ht and variablt rrom the southwest. 2.0 Jc. : ., t:> ~' ~ l ± •' ?; 1'<:. 
1
j ~P\\':"iTl~c,lrE: , 1r1-,. f• : (( f' J B,, ,..-.6,,< i t " 

~... I f ! 1"' 11\llt.,/c. ·r 
I ~ tb ~ L'Li r tc.. h J • l I 1 . i: ri"- ~.{ • "'• t-, I' 
I 3 I 1·1 /::,1,. S 1::,..a...t.~ _ __ ,., 
TFC-\\ 0 -10-1 765: f'S\\'O-DO\\'-0.36: RPP-PL.\'.\-3939361: EC :"i - 117555 

RE\'I E\\' ED BY: J) C .SK~' lt i 
TIT LE: £S TEC/1'. /C: II REI 11-;ll'.(R 

SIG :'< .\Tl'RE: .....b.,:_._;,_d... !· ,i 1,~._LU:. 
..J 

C-12 
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RPP-48609, Rev. 0 

£~ERG\' SOLL TIO~S, WESTER~ OPERATIO~S Pag~ I of!tl 

1 

I 
DIULLl:\'G A.\D SA,lPLL',G (PERCLSSI0:--1 DAILY WORh: R ECORD 

Pl.R POS E: ES FS gamm a log /IC '1-l ll . . \ 1oisture lug #C794~. B~gi n ~ -pusnin;: #C 9~ 4- 1 D.\TE: I0-~1-1 0 

ST.\RT CARD '.'0. SEUSI :! - - - - - - ---
S.\ .\1P Ll "\ G S I .\I\I AR, 

' /./1 

E.\ C..\\ . .\TIO:-i : l) .\ :,.;. -1115~ l-DI C #: I0! IJ0l -l REPORT#: 13 

DECOi\l.\llSSIO,\ .'\O . ..\ [ lll77~ R\\ r : C0-601. Re, . I ML-\ -IJ':i-t1t1li. R~, ti _ 

SITEiEQl IP.\I E:\T 1:-ISPECTIO.'\:@ •\ 11 - -(_lfRC C.~5£~ -~1llll C~T#~ llf/L X L#J 

------------------
BOREIIO LE "l \L\1..\R, 

" Oo1·,.;/i. 11t • ~ , 1-<1 '1J T11h111;.. -l ~ 1 11 -
. ~ ' 

C EOPH\ S IC..\L LOGG1.'\C I 
~\P,. II 

Cj'"1," °' 

'"+~ ~ , ,,.,,,;.i,i , 

!Jo rmc i11t~nul 

; ·· 9.;1• ?c) · , ",·1, 

__ _ foh m1t · ~..,_ > ~ ...._, tt.• ' .11 ,,:,:., ;, I ' \_ 

11------------'~------ - --- - ·- --------- ------------ - -

ll--'T~l'--.\1'--'E'--. ....,... _ ___________ _____ \\_O-"-'R'"'l-.""'S'--l'""'.\-'l_\ -'--l -'-\R'"'"'"'"·- - ------ --------- --
ll6UO I Safe t~ meeiin!? at ofli ce. Top ic: \\ r enches . 

.,. (, (, I lf , cd t, C.- C'_r,-, e r .,. , ., n , /( "-f-Ll-' ~- . 1 ~ .... 1• _______ _ __ _ __ _ _ _ 

0 11 :s I C \~ " 1- ;,, ~) ' .,,,_.''!,,_, " ,. ... ~, <IC' .'./ ------ ---- . .. __________ __ , 

_fila.,_,.__,,_ .. __ ~P. ·.~.! __ = ~ _ -------------------------• ·•----------• 
...,., ~ : , S-i __ ,l . \., .;. - C ........ ~, T-> .S _. l·H. ,,., \ /. - ROA , .• .J . 

I -1-:, • '-L..<...I _uli... .. f-'d~A j, d,,·.1,, f C ?-1<l./ !? /-.J (- , 

! C , .,."- ,. ,0 Y. >1!._ r loo. c-.• .· v.c. .. ~.11 , ( ':.t " .. •.o"'e 1' Cq f ; .., ~j ..-,J'. 
_, • v< -1 - ~ - - . 

-
-~{-QJ.- ! - ,i.i;>-.;:..,,t;...'> ... ':,;,._-+, .... , ·~.\1=~'--', .... ,,_, '-c.a-.,-'-; °'..;.,,<..,,)-,-_..=-L=.:-c.,.' -'"1, .... ,c..· --->~-=··,,_r>....c"°:.......-,~· .... , .... , '.>e. ti:-,' --~• ....... t _;)1..' -.-~---•...c.'.'1uc ..... • ... ,-:~._...,RJ.L>,.,.__L"'-"•-=~'-'-( ____ , 

1 .. .. • "' · ·· ~ -t . R r- .l , ,,~ 1· L . , A J • ·r _; . _ ..,_ • ,, .. , ~ .., •] <• D , \ £ ""h'.' 1z ... "" j"",'s.._.., 0 J , ... 1 , 

_ __ ... 1 _ _,_/'"'"',i ... ~.,..'-="-,..·.,_J___,.:.S"_.7 _ _._, ...... , .... 1 .... ,_.......a••-'-' -•,..1...,?c:::x~-=,!.e......l:;_"_ .... c-__,,..,_,; .,_l' _.,,_,•..:c., ,._1 _' ........ C<.,.c..=..:_t..:.....,' ,__fi_"")-·-'-''u~t-'-J- ..;;...:-'-, -•.c...c< _ _ __ -il, 
I ",, c..1.., 

( •,. · • i ,,_..1 e. l ~ ~-

-=?. :!- '' tv\f ,._ - f! -~-~ 
' {I .... , J-~'·"'"' " .... .J,f'-111------~ ~ ~---..... ----=------------ --------------------

t '\3 d 1,~ , ... ' I - f-. At--f :- . " · ' · ,J, ; /.. 
I , 

I B J e " j ,;. , '- ·.c.+ ,.------~~-~---~~----------- ·--- •- - - ---- -·•----------ill 
"--- - ~ ~.......__,___- - _- - - ----------------- - - - - - - - - -------ill f- --- ----

I -·-------- ·-. ......._____ 
--- --·-"'~---...---------- ----- ... - ·- - --· - ···- - - ---->-- ·- I 

I 

._ ______ _ 
- ---------------·----Nt ...... .....__ 

I ' I I - ----- -- ------------------·-
_____ S _ _.,_.,.·_-_-_-_--_-_-_-_-_-_ -_-_ -_ -_-_-_·_· ~~~~~~~-=_--_-_-_-_-~:_-__ ... 1 

-- - -- .. ----·- -- -- - - -- -- '-......... R..:, ~ ~ _z 

11---- '-------------·----------- ·- ~ _ . ~i"- •~ l..; J : .. .i::. ~ r .. 
Or £Jl..\TOR Ll CE.'\S£: O lsonl l~ li 
r::s ,1 ·pr, ,rn sr, .,,i.,, 11 :,tk11r Firr-!•'" 
\", ·u 1,1 , ,t: , , ; , ,-..s 
! II' I ,·.::. •lfl ,.!1• I 

. II .;< l £.•·r.,·. . . r \ r ~ ,. _ ~ "" :~-, -- '-~- .}/~·,,·, .. .,. 

'"''. 
\\.E, \ Tll ER: 6/IF. most!~· ; unn~. wi nJ · 01 .. C..\R OED lTE. \l ·: 
li!.?ht an!l ,·~riab le fr om th,· southwest. 1 l.. L-.,,, _ t, f';., l 

1 .,, {1 .... k:\ wc~ L.~ r DO\\:,Tl'.\1 E: , ?rl" · ,..,, , . u< ,1; 
T-lS . .PJ , , · ., ' ...... ~ • . • , 1 
!\ ---------------------------- - •... --

R£FERE.'\CE/CO.'\TR.\CT 1.'\FOR.\I \ rlO\ : TFC-\\0-111-1;65 : FS\\O- OOW-1131, : RPP-PL. \ .',-J9J•J.16-l: [C\ - l~-555 
·--- ·---·- ·- --·•-- - ------, 

RFrURT B\ : K~.HT C \,_:.. - --
fl r1.E: /· .. '. /I-C//\/1 II l'/ll:l' l//1 I( 

,IG'\.\ rt RE : _ '½U ... , '-
/ 

RE\1£\\l:Dll\: _!,. I.:'. - ·-.<2. •• ~ 
fir!. £ !.. [ 1:.t ,p , /1 I L /UJ /Ellt:/1 

SIG'-.\ rt R E: )>"" ••• • t .-" , .c:. _,y i.. I l \ II : 2 !1? l!_:;.:_ 
) II !If, '-~ R~\ I 
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RPP-48609, Rev. 0 

~-
E l:.R '\ S0Ll710.VS 

El\'ERGY SOL TIONS, \\ ESTER:\ OPER.\ TlONS Page I of W 
DRJLLNG ASD AMPLNG (PERC S IOS) DAILY WORK RECORD 

I 
PL RPO SE: ESFS ::imm:i lo0 Ii i 'l.iO. Moi 1urr log i/C 9-11. Complrtr pushing boring "C 94 I. i DATE: 10-: : -10 

' 
LOC-'.TIO"i: ··C Tan~ F rm. ! E.i.,1 Aren. Hanford ·c A \ 'A TIO'i : D --1 054 l -DIC /1: 10: 1301-' REPORT I> : 1-1 

:T.\RT C \RD , o. EO!!_:l_ _ 
... . ,1 Pu,c l i\l\l -'. R\ 

DECO'.\li\11 ' 1O~ NO. AEI0 i:-
~ SITE/EQL'IP \I E.\"T I~ PECTIO'.'< ~ \ ; 

BOREHOLE l'\l'.\IAR\' 
~ 

Oore,101, = ~ JS·j T1w111g it , a J()C 
I 

to,2 c;t [i o., :; I _,._J_ Boru,g lmen •a/ r, pt 

r-oJ • l.i I, • ,.;-o l,. ..,.,,..~ 

Bor,m<>lr-= 

fJu r i!tl lJI,. ':I 

OPER \ TOR'LIC E:"'< E: Olson, I 11-
£ i PP RT. ii !!u ·e• II .ii 'ii! D1ri .,, . ',' ; 
',(' ..S ,1 : "-, , J .1/,, " j 

!lf'l l <'-..._p~ •• •, c ( <.. I 10 ~ 

F U lt.·lnu~u m E ·F. -,.1.:{tle,· 

· 1 ,'i \ rt R E: 

I 

Tun11g ...._ \._ / I 

' ' /(1 
.II ,,_, ~ I 

; \\ £.\ TH F. R: 66F . p:irtl~ clouJ~ "ilh 
wi nds from lht soutb,. est t ~-1:- mph. 

.;.s. 

I DO\\'iTI\I E· - 1J: <' ~~ 1i:, 7 t I . . . 

' Cr;J: 1 zJ ~ . 0 "' '· ~/ 
\ 

3(. 
\ ~c,~ ' 7.j-, ,~ .. 

( Su 1,1.J 

DI C .\ROED ITDI 

~ lr ,t c. L., •"( .s 

T FC-\\ 0- 10- 1 · 6:-: F \\ O-D \\ -OJ6: RPP-PL.-\~-J !)J<J.36": r c , .11i !- :- :-

RE\ ' IE\\ £0 B\ : ~~~-~~,........-
TITL£. ~ TECH 

1c "n RE: - ~ LU-"'.;::::ic:,..;.,"""-"""<.!..,.,..._,- , rE , 1. 1 z \ , " 
10 Oo t,Q R:, I 

C-14 
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ENERGY SOLUTIONS, WESTER!\ OPER<\ TIO:"iS Pal!e 1 orW 
DRJLL~G A1\1) SAMPLL"IG (PERC SSlO:\'.) DAIL\' W ORI-..: RECORD 

Pl"RPOSE : P:0-G complete g2mm2 logging #C'7~41. I DATE: 10-15-10 

LOC.-\ TIO :-. : ··c· fan l. Fum1. ! rn11:a.,t Arca. I lanfurJ 1 E\CA \ "A TIO:-. : D.-\\ ... HJ5~ l"-DIG #: 10~13014 
I 

1 
REPORT #: 15 

I 

_;iTA!!_T (.\RD :-00. SE08!"2 

S.UIPLl :,iG Sl M.\I..\R, 

j DECO~ l~IISSJO:\ ;,oo. _:..\__EI 0775 

SIT E/EQ ll lP:\l[\I l~SPECTIO'.\ : • .;d,, j 
RWP: CO-6UI . Re, . 2 AH.-1. -0Q-li(J~. R., . ll 

0JJI~ C.~SE#C~lll/l." GH ~1 HI/L),U JJ 

BO RU IOLE SDl:\1-\R, : GEOPHYS ICAL LOGGl:-;G 

I 

T I.\IE I 
0600 

fJur.:holt :. _ ...... l11mn.!( • \. 

iJ.,,.,1,.,1. ' ' r 11iu11y f \ 

HorL'lr1U1.· -: \ /1,t; ,n~ , ' 

Sa fe ty mcetin:: a t office. Topic : Spe~d ofTr usl Train in2. 

' ,; ' I• • \ 

' ,i " 1, , ' 
ij ... I" 

' 
Oi,,.mg = 

:, ~s a l 
I I r 7 9J / 

II i,g.-; ,, I ' I ' . 
' 

If b:,, n ' I 

' ... - -' 

I , I F' N 6 ,.. ~ .i..:t..~ I , , c; ,, " . ,,.u, \ , , ~ -f -c (-- ... • -
i'l r. l\ ,.. .,,. ,_ , , . ; , .. . ~ - ~ ~~J,+ , ... l !'")\. /..(A- +h ·- -,· 

lm,·n •..i i 
7s; · () 

" \ 

' . .... 

L v- L.. 
-./ 

~) f >-. 

&·· ... "" ' 

" 
" 

I , ~oo 
-+--'r.__. .. _...._ .. 't,:_,,...,._,..,,..c,_ _ _ ... 1...,,, .. ' ''r'•:..,-,,..,._- _.......,c:_,-,.. .. ,,._1 _ _,1..._,,._, ·......_,,_, ... '-'l" ,--- .!:.r "-.J ~' ~.;,-i..,,~ .... l\:,___.,.__ C hi.,a•..,.·." .._· ----------11 

1
,._...----'1~:;-"-3=--="c.......-- ---"C:.::..· :..:-'.!:!. __ 0 ~ .~i.,. ;HJ•-' ~ _ _ _ • 1 ___ ________ _ _ 

lll----+---- --- - --- -··- --- -- ------- ------------- ------11 r. ~ (., , L _..., . L " 1 F, . . -

11-----,-1-------------------- --- ---·--- - - ----------11 I ·, 

" ----+,- --- --- ---"'~"'- ---------------------tl 

"' . -- - ------- ------------
! " 

·----- - --ti 

I "'-1.--------- --- - - --------->~-.....1- - -- --·-------------- - -------
1 ~~ 

I "'-11-- --+- -------- ---- -"'-<-- ------ ------- - - -------1 t--·-• ---1· _ _________ "'-...,_,"~---- ------ - I 
I "'---- - - - _________ ......._ ___________________ _ 
I "' 

Of'ER..\TORiLICE\S E: Ol~o n'l 11 ~ 
ES ~l."l 'P<IRT 11 ,·aV..'_, . 11 . ,1~,l/1,£i,,-~,.,1 

I \n > _s ... ~ ... w ,1:._,. ~ 
If!' /' r-c,. ,..., f l,d-, ,, G, .... r " .._. r .l 

f I ., i .d 11na•11r 

Im, , 
\ \\ E.-\THER: 61F. mosllJ· r loudJ wit h ~ 

I
: chance of slum ers. \\ inus from thi, 
. southwtst at 1:'--10 mph. 

I 

DISC'A R0ED ITD IS: 

- ----· - --- ----- - --- ...C... - - -------------------- - ------
1 REFEH L',l"£,CO\ r R.\CT l'.'>FOR.\ I. \ TIO'.\: TfC -\\ 0 -10- 17&5: FSW O- DO\\ .IJ.\6 : RPP-PLA.~ -J•>J1IJ6-' : EC.'\ -11 .... , ! 
t1--- ----.-,----,-- - -----,-------,-------,--- ----- I I R£PORTB, : ~\l·i, Qj, ,1 1 1 Rf.\l [ \\"EDB\ : ~ , E .,___.,.'i..!{, ,1.. ,~ 

I
, rt n .E : t_ 1 / ,·11 , 1, · 11 ,J;1£P.11/ER -· T ITLE ~-•. J E:. , J/ \ /1 · 11 RI. I 1.•: 11 E~ - - - - I 

I / · L 
Sl(, ., _\TlR E: l ':..~5&-

7
· {) SIG'.\.\TlR£: ' .L.,, it , i \ ~:}4 LlAII·: •=.L U-1~<-= 

I l~l~I~ R~ I 

C-15 
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£ !:.RG ) SOLLTIO,l\'S 
E. TRGY SOLL IO. S. WESTERN OP£R.<\ TIO NS PJg 

DRILLING A~D SAMPLDiG (P.ERCt;SSIO i) DAILY WORK RECORD 

PL RPOSE: ESFS g~ mm:.i log /iC 9-10 a nd mo i5rure log 11C i9-I I 

TART C <\RD :-; o . _EOS l i ~ 

A\'IP Ll ',; G l \l )-1.\R\ 

I ! E?I. C-\ \ A TIO~: D.·\:S:-40:4 

D£CO.\l.\£1SSIO .. NO. E101 5 

IT£ . Ql IP:\IE~T INS PECTIO<~~ 

! 0.-\TE: 10-26- 10 

l -DIG ii: 10:IJ0I-I 
I 

REPORT #: 16 

w 

me""' I 
BOREH OLE Sl'\t:\L\R, L LOGGl'\G 

fJ 
J 

TI.\I E 
0600 

' 
' 
' 

E.S SL ?PORT II < *ii!) II o.11/..1,r £1, ,~{J(: lm M 
\ C i ,, .-; -< , ,,.,,. 11; ....... r 

HPT ..,..,,::,._ !'4• ,,, h.£.' " '- ".t 

F Ii S l.cn,~am £;. F. · 1cr1ler 

REFER£'\CE co-..:T R.\ CT 1,FoR.\ I. \ TIO.'\ : 

REPORT s, : .~t_l.....~-- ~ ~ ~ 
TITL[ : s n-:nt.\/r rL "RE.P IR[R 

IG"I . .\TLRE : i l~ (1J.., , 

II ng.s ' L .J ' 

r,,~,,.~, ' " 

Ji '-gx 

\\ O RK . L- M'1AR\ 

l:Jurtn:; = 
I (.; J 'f 'fo 

I 3. 
.... 

~'l. , • ) 

lnt-::n,.;, 
..... 

I WL.\ TH£R: 56 F . mostl~ cloud~ wi th a 
! cbancr of sbo,Hn. \\ inds from the 

sout.hwcst at 15-!5 mph. Gus ts to 35 

DISCARDED ITD-IS: 
I l. r:O .-.., ;,-: /r-<.I r r . .. .,, 
1 · .S.:.,'( . J i..J., ;-1<!:. 

: mph. I - s,, ~ 1c_-.,A 
i - "'- 1' (',,_,. •( <.. b/c t-; p 
~ S,c:.. KS (, , ... t J "; i~ 

T FC-WO- 10-1765: FS\\ 0-0 0\\ -036: RP P-PL\ ,-..:.J<>3936-I : Ee-..:. I ! i 55~ 

1 R.EHE\\ ED s, : wt": . .:,~· 
1 

TITLE ES rr,-H. K fl .'?FY/EWER 
I l(; '\ATLR£: t . 

I R:- I 

C-16 
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\ \ sou ,,o,-s El\C:RGY SOLl•TIO~S WESTER.1' OPIR.:\ TIO~S Page I o r 

DRILLf\G A;'\D SA.\IPU.~G (PERC SSIO~J DAIL\ \,\ ORK RECORD 

Re. . ,t,--.1...:: 
Pl RPO [ : tsr complrrt g:1mm~ lo:;ging #("79~0 and complerr probe installation in #(-9~:J c_ .,

913 
D . .\ TE: I U-: -10 

LO .\ TIO.'\ : ··c r Jilk Farm ~t1\1 Ea~i .\ roa. l h,n f11rJ I EXC-\\ A flO'.\ : D . .\ :'\ -l lJ ~~ l-DIG /,: !OZ 13111~ REPORT #: I i 

! 

T~~I ~.\ Ril ,o. S_!;U~t i : 

S.\ \IPLl'\G Sl .\1\1.\R, 

DECO.\I.\IISSJO'.\ ~0. A EIU77~ 

SITE!EQl IP\l[ST 1:\SPECTIO-.;~ ., o 
: R\\ P: CO-601, Re\. : ..\ 11.-\-l • 11,. R ·, (1 

I ·H/;1.-~ 1-lfll CH·#<; HHLXL#.l 

BOREHOLE SI \l\l-\R, GEOPm S IC.-\L I.OG(;l'.\G 

Tl.\1£ 

0600 

IJ,,,,;,.,,, C -11fl._ liinmu l i·', ., 4 ~ 1 
, , 0 ;; ,~, ~' \ 

U,>r,h,,1, · C ·75 •{] f ur111~ }.S : u O , "' /'f-J' r. ~g, ' s ,_J 

,.. "' ,, b~p ;· t . 

\\ ORh: Sl .\l.\1.-\R\ 

h:)1'1,,-; 

! (.-/~ l o 

' 
\ -

l lllr:'r\1 1! 

.:,'.: ·(: 

' 
\ 

-------~~:c.:>,..t ....... -J~"-"'--_..,........,~--''-=~~.,_,_- i> CP \, C. s--t''. I.,..,~ l "J ' ,d ~ 7q "13 G' , 

hp, 
(:_ .... ~.,, 

..... 

' 

~ .t;..4- • [/ -S.,_v l .:,d..~.l:..,_____ .• -··-

-=::_._......_ _ _.;_.,.._, ·.._.( ,.___,__....,.,.-'-'-'~.-----'-0"--·c........,: ,.;,·,e,c;...._<.:-=''---'_,_(}_'f._}.._ __ 1...~;-_ .. :.J, ..... ,...:::--e,..._ f.L_ '~ .... L .... 1~o~·----
b. cs..J C. J ,ii p •• C: 1,/;, c.\] } S\rf ,,,7 . li "o/f · 

t4 -ff;, ,~
7 

pcl s'o. v, · k ,t --t-,~..c.£,.,:.,.~ - ---
D ( ,. _ _______ __..__,._.,.____.._~~-·.A,...l~---':::-,,----------···· - •-· ---- - ---- -_ 1 

. s ----- +-- ------ - ·- -------~ ... , ... ~-+A...,._-_ ______________ --------
' ' ':-::-- -

- --~~----_-_--_-_-_-_-_ _ -_-=.-:=_-_-__ ......,. _ _ _ ___ ___ s_~· ==~----=------- -- -- --·-
. \\ EATIIF.R: iq f. mostl~ unn~ "ith 

"imls light :1111! , ar i:11Jle rr11m th e 
OPF.R.\TOR,UCE.\SE: 01 nn:111 1 
/(.. \/ r f': )N, ! if "•a ,~t JI .,.,t: II! ' f-:i1r :,:11/j 
\ f ·, f S,,1..-.\.(. W . lh'-"""'.S • 

1:1'7 .-._ ,.., r'eb.,, ~""'" J 
,.·u ' , .. um,,.111 

Jm, ,J 
so uth\\ tst . - -- ------....; 
DOW\Tl.\ol[; . ;' ~ ... (i , ~c r , 

tj--...,c,·,~~ 

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

OISC.\IWEO I rots: 
:.!. .s -;c. l 1><_ .., 1., ,; k 

I s,c.l( r.c.. ~.-1 
;_ ±" cl,,,~ h<~,I 

I 1<..<J •: I" "·•\ 
4 Ly .. c. t.. fl ... J 

R F.f£ Rf.'.\CDCO~TR. \ CT L'ifOR.\I .\ TIO'\: TFC .\\ 0-10-176~: FS\\ O-DO\\ -OJc. : RP P-P L..\ . ...- ·39.\\1.lb~ : 

REPO RT 8\: _..:..-........_,--'........,~----- - - - RE\' IEWED ~ _k_,_c . 5 Y-1..• •1 / 1-~ 

TITl.t:: i. /! ·.1 1/.\ /r · I /' /U:f. lRI.R rtTL.[ (\/'!-, / / \/('f/. lN.l/1:J1t.•; 

!.fk!/.!. ~-S l1o '\ -\l'I RE: -- '1.~- · ~-=· .. ------ S1(;'\ .\ rl R E: J2.., <-.Lt_ J.1' ," 
IJ.1 h1 ,,u R.:, I 
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PR[LI~W .-'\.R ) 
, -Bl T 

CO TRl•C'T\ O 
M •\ Tf..R1 L 'T <. , 

----· ·--- ---------- --------

l 

· N fi -h 

-iyl- f; - '-j(. 

- ,11- r: -,,., 

1::. .,, 
. ' - I '> • 

., . 
-D 
).~ 

?.,o ' 

£ 

21) ' 
2.' 

.20' 

_;;_ 

J..o' 
2.' 

/ 9 
I .'.!> • i 7l .,, · 1. ~ 

Zoa'?.e.oae 
e 

' 

C-18 

'vi •. El<: \l 

~ lll<l OllC IT O C _ I! 5 
":.am1 1r1,n• • ' 5 u l..i_ ) 

~ t. trOP -~ ..;- It / ,S 

,, " r, · ., ; ,, i_LS 

;jtnt,.Hllh sfu l\ . _!_ ~ I( 2. ~ ~ 
.. am, tr.,11 l~· .J l ~:5' 
~•r. ~rnrr ;.;i .. iu _...li._:5 

')Jo~ lf.i.'II !.!:. _ ·/ \, 1.1.:.. S 

::i:nunn. rr .. ,1r :.>' .S u- ~ ✓• r 
~me' fr,,n _i.! · ./ i(--~ ~ .:; -
~ E IT fl S,-;:f ~ 11 -; (, !: 

.)an.: • or.- Sj £. t, £,:_ j 

8en~.Jrn l. :lor.1J7 '5' t.. 12 . :, 
SanJ fror:' 7.l i. 1c i 7.:; · 
r- = 0 ff /JS K 1 

lC iT n· LJ I( ..J..2. 5 

3 eor:•ml! fr:.,n../7. C: tr '11 • 5 
S n: frorn~·.;i 5 tc ~ :.SS 

C E fr.'.le fil_; t< -~(_ Y 

- an.:i IJ C!Y if...::. " _ 5.'2.. 5 

"i (, s 
S~nmnn.. :'rr m ~~--- tt l I .2, .S 

at>., iwr.• •11..!._ K .i!.bS-
1) c fr~ir 1f.$, ; :c .J.iJ,;_ ~ 

;nnc fm,: JI? 2 t t .J.!.1. S 

i, ;,.l ,1,110 lf •n i i? S 1 1l < S 

~i\i) ·-~rr !~!_ t~· . ,!..;! r 
_ E · m•:.!2..1· 1 c. S 
\an:.. rr· ,~ , ~ . 1, !....l.:~ ) 

•1 I 5 
1:\!1H,·1n11.: .-i 'In: ~ k _!_!_~.:' 5 
-,.us. 11 ,n, ;5'°.J =' t. 

~; ,... i5--! ~ t, 

.Jr.:f:r. .. iSJ.,.3 

,S...i -s 
,s, 5 
!.1/ 'S 

,-4:; ,r•:c ... _. i !~? ~ .L( 

"'· ; ! 7J . ill 
: ·., l Zt _2 ') 

~ • .. 4r r l 7 L ·, 1 ? ~ 

' 2( ' . ] '-, 

1 ,, 

11~ 
i ~ 

I~ ✓· ,, I 

l -✓ 
I- ' 
I 

1. ✓ -
I!_ 

I ✓• 

r.:;::: I 

L-, I r-r 
, L_ ' 

I 
1 ✓ 
I ...... 

"I I __ 

~ 
t _ _ _ 

,/ 
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-:-::=-
f:. ERG\ SOLLTIONS 

E l"ERG Y SOLUTIONS, "WESTERN OPERATIONS Pag t of[i] 

DRILLING AND AMJ>L.ING (PERC 'SS10N) DA.lL \' ORK RECORD 

Continue driving on IIC79-13 10 TD of 1so· then s12r1 probe inst,11,u ion IIC 9-'.\ 
i 
I D TE: 10-28-10 

T.-\RT CA RD .,o. E0SI U 

SA.\IPLL' G ' l ·.\ l~L.\RY 

l-D IG #: 1011301-' j REPORT #: JS 

I 

DECO)IMISS IO~ NO. E107 5 ____ _ 

SITE/EQ L' lPME~T INSPECTIONG So 

, RWP: ~~e,•. 2 AHA• -00~.Red) 
· · ·· dfiiFcAsgiµ 11uc C.4 r 111 11Hux.1.113-

BOREHOLE Sl'M)IAR, l GEOPlfY IC U LOGGl:'/G 

Ba,~1111I, = ~ : / 1 ) r uom~ lS: !! 1-'f-o 
1

10 i<:{O _;i gs ~, 

8,,,,1,uit , ' Tur,11 '\ !£ "- ,, /I :,gt S I 

l. . ? I , ~ ,,,. = lnt,n-at 

I ,-......_ VA 

~ I Burehu .. :. '- IO '- ;j ,,,, s ( I 

I -' 

OP[RATO R, U CE'.'/S £ : O lsonrl 11- DlSCA RD£0 IT O I : 

£5 .-1 pp, JRT ll "ta · e.1. If <1/w:' FJ1r ~,;11, Im , • 

,·co .s .... i(, (..1 . 11,.,..., , . 

I /F'7 -;'~ •• rl,+,-,, ~ ~,..,. ., J 
FIIS i., 

I DOW\'Tl \1 £: ,7 ( ( ;r r ~~ 
• S h r f ~,. ,. , l'f'• ~ f 

9 J~i,d·) 1' x- l { " fvLo. "J 

I 2. ' s.,x: -x E ~ 2. -!: " 
I -r:p ~J lc.l-c.r .. ~ " 

,e.,.~ ~~k'- lc +, r-

t R£ \ ,r wrn a, : , . i:. . S:KW.• 
T ITLE t-'i ;f:.rli\l1~L R£1 '/£WE~ 

1 

IGj\: ·\ Tl ll E: J) ~ .il.»-<3~ __ D \ rt. ~.152. 
Ill 06,U4 R:, I 

C-20 
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~ 
E, ERGYSOLL7l0NS 

ENERGY SOLUTJONS, WESTERN OPER<\TJONS Page I or OJ 
DRJLLING A.1'1) SAMPLING (PERCUSSIO. DACL Y WORK RECORD 

PURPOSE: Begin rt-driving #C7943. DATE: 11-01-10 

LOCA TlOi'i: ··c Tank Farm. 200 East Area. Hanford EXCA \ 'A TIOi'i: DA:-14054 lJ-DIG #: 1021301.$ REPORT #: 19 

DECOMMlSSIO~ 0. AEI0 i5 RWP: C0-601. Re,•. 2 AHA-09-008. R~ . 0 START CARD NO. SE08t i 2 

SAMPLINGS ' :VIMAR\' 

Smnpl< = J inu:n ·al ~ 

- SlTE/EQ t,; rPMl:J\T INSPECTION~ '" 

BOREHOLE SL l )t.\.R\ 
1so' , 

~HH1.,' CA T #1 HHUXL#J 

GEOPHYSICAL LOGGING 

/Joreholt = ~ 'Tuh111g f 4 s •; ~ ~ w 
f;.-• 

/Jorthol~ = _ _ "-_ Tub 111g , , 1 .ii ..., u, 

q O /1 bgs S l 
Boring -= lmen.•n! 7j 

I~ , flA ,, bg.l 

Bor,hoie = __ ,_ Tu mg 
' f , fi bgr S L -.... 

~- ~ 
Tl :VIE 

OPE R..\ TOR!LICE~SE: Ol!on/1 ! Ii 
f.S Sl'PPORT ll'rakic\' lf'alkul' £ •f'f!•>II ·Imo.< 
,co ii'(. S'I ""tc., v-. i,:<~c_ 1 
HPT ,c,,pkfu-., (J,.r-..,,c.rJ 
FIi S. Lehmun11 

R£FERE'.'ICE/CONTR-\CT l;-iFOR~I..\ TIO:'\ : 

REPORT BY , 1r<~11r ofa;., 
TITLE : £S TECHY/C..ll PREP.IRLR 

IG'.'..\ffRE: &~ di, .... 

WORK Slll\l:VV.R\ 

WEA T RER: 68 F . mostl" doud v with a I 
cha nrt or rai n. Winds rr~m tht ; outhwes1 I 
11 I 0-20 mph. 

oo w:-., l) IE: ,.s l\ r , Rc,s I 
4.!' ~r ~J r w\\rf 1...,,111 , ~ .,,, j 

I 

DJ CA RDED IT EMS: 

I - r ft, o · '""· If, - ,~ ... cJ f r. 11<. 
3 · s c,, "<..s l:ic--1-f~., :1c 
, - S'-t 1(- sc.. .. d 
I - li(.c'( 0 / ..._ /.., ;-f..;: 

TFC-WO-10-1 765: FSWO-DO\\-036: RPP-PLA;'\-393936.$: EC:,i-127555 

I REVI.EWED BY: l:) f. 5 \( Q ~) l L. I TITLE: £STECH\'/ . !L RE l '/EWER 

! SIG'I Hl'REJ) a.,,, ;A . t: . 1Jio0). ir ,, u. n:. \I Jo z. \Io 
I 10. Re, I 

C-21 
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-_::::: 
E. ER 't:-SOLUTJONS 

ENERGY SOL TIONS, WESTER.!'l' OPERATIONS Page I or OJ 
DRILLING AND SAl'VIPLll G (PERCUSSION) DAJL Y WORK RECORD 

PL'RPOSE: Complete probe installation at #C 9-'31 bc:::,; i,. ;,.~l,\\.,+;. .. "\,f C- 79<f-O DATE: 11-62-10 

LOCA TIO~: ··c· Tank Farm. 200 East Area. Hanford EXCAVATION: DAN-405-l L-DIC #: 101 13014 REPORT #: 20 

START CA RD NO. SE081 7'.! DECOMMISSIO: NO. AE10775 AHA-09-008. R~, . 0 

SA'.\'IPLl-"'C S l 'M'.\'IARY SITE/EQ UrP} IE.NT L'iSPECTlO, ·. I-IH L'X.L/13 

Snmple i: s fnten ·al I}" 
BOREHOLE Sl'M'.\lARY GEOPHYSICAL LOCCl~ G 

NA 
Bore/role : C:zi.tl Tubmg I 2{ •; g '/0 •, 0 ft h S l 

Bormg : !wen·;;/ 

J Boreho/r: ( -7 ~1". Tubmg• ~
11
1e i d 

1

10 I"{$ fi gs . . L -5_? 

Bori!ho/c = --~ -- r,,bmg I / !:! \ IO .f1 bgs S l. ~ --

' 

' 
' 
' 

Olson/12 17 
ES l "PPORT lf'i!aklf".''. lf alk11p Ehrgo11 
w-o s, .. dc , 1r 1(c;. r•<... I 
liPT l t:-"' f 1<.t. , 1 P,,;'\ ~rJ 
FIi" : Lehmann 

REF'EREl"C E/CO NT R.-\ CT l'iFOR.\I .H IO'i: 

REPORT 8) : 0 ), L __ _ 

rtT L E: £S TEO/\!(" IL REP IRER 

SIG :'\ .Hl: R.E: \LtV~ c).b,, 

WEAT HER: 68 F . mostlv cloud,· wit h :t '1 

ch:t nce of rain. Winds from the sou t hwest 
at 5-10 mph. ! 
oow:-.,1ME: 7S i. r f, ,... le'. ... Jc. 

DISCARD ED ITEMS: 

I .J •• "~ '2 { ,, < 1- ' 
S S , c. '<t '-'<: -d o., ·,, 

I 5 <: c I(, s c...,._ I 
I (.,q><·,,.A. l.k. ~,' p 
j l,.t,J c> l ,-, ~tli .fe ..,.c.\ 

TFC-WO-10- 1 i 65: FS\\, O-DOW-036: RPP-PL:\ i\'-3939364: ECi\'-1 ::7555 

REV IE\\ ED BY: j) '.:. . 5 q~ , (., 
- - - TITLE. £ TE H.\/C IL REl-/EJ( 

SIG'iATURE: .})c.....,:..(\ C I,~ D-\ TE: J1/C ,d ie 
100Mi9 R ·, I 

C-22 
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20 1 FT i fl.L Tl LE\'EL RESI TJYJTY PROBE \\!QR.1' SHEET 

nn-q:~sIO:'iS 
,,' 

PLA>J ED 

- 20 fr -

- 40 fi -

- 60 

- 80 n -

- 1 Oft -

- I _(I t1 -

- l -tO fl -

- 16 ft -

- l r, ft -

PRI:Ll-V~AR Y 
AS-BUILT 

AC'T1; I 

ft -

fi -

- 14 ft - / {, 

-14 ft - 3~ 

-S-f n -S(; 

-?1 ft - 7( 

- 74 ft - 'iG 

·/14- f.. -11, 

- 111 i ft - d 5 

2 

iS 

L_J~ 
I Z 
I 

l~ 

2. 

1$ 

2. 

I ~ 

-----
2. 

17. f 
_g_ 

,, l 1 £ il .: ..:bl!' :~, P.- ..>Ot :nei.L: 1..1 :"" ::n:nt:=. 1:-!' h. t ,! ,,naum .)r th pr .... 
·-!;., lr~t.!J Jt:l.i ma:-~ ·~t•> ~,r:: , ·1

, ·~· , l;n::C' fh t=I!: acpw.:d _ _i __ ,::).f:1.l_,r·~• 

C-23 

BO REH LE NO: C ?q4? 

CO!'ISTRUCTlO'.\ 
MA TERLU.rr AG 

-1-\TERL 

Bemonn e fr m 
and fr __ to __ 

D E. from " 

Sand from _ _ t _ _ 

Bcntonne from _ _ t __ 
Sand fr om __ t _ _ 

D.E from _ _ t _ _ 

S:iod from __ I - -

Bemonite trom O 10 1~:5-
Sand from t ) :Tto / ~ )-

0 E from !l,_J_ 1 i' -f 
San~ fr n ~L 1 _!_L;' 

B oiorui, from I l. 5 I ~ 
SarnJ from ,< -5 to J,r . .f 
DE from :3J. r 1 3" J.' 

San from 3'-S t<' ~ ?. S 

Benwn11: fr~tr.'; 7. f to ,£jJ 
S:iod irom2...L. to ,....15 

DE fr m.P·{ to S:( .S 

Sand froru>~ 1" 2-!..'. S 

!k:11001 ,, frorr>' }. f 1~ ..l.!.:....1' 
Sam! from llf 1 71 S 
D E. from ZlL_t<' .2LJ 

Sand from 7k..S._ 1 -2.J._S 

B ,nn11e fror. .:Jl ... 2._10 I IJ • S 

Sand from Iii · S I II :J . .S 
D E fr:,m II] ,$ to /I t, ~ 
and: m r.&..,s_ m..J...1..L. S 

Bent nite r m /1/.f tC> IS, ; 
s~nJ fr~m /JI..$ 10 /Ji.S 

.) E tr.Jin 1:Ji., i t<, I~~> 
S.mJ (j(. ITI 13!'-f IU,,'> 

ta 
B '1l'Jl,1(0 ""'' ~ ,,, ,3,~ 

"·~ 

T'\G 
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C -?q1J 
160 FOOT MULTILEVEL PROBE 

..+--1 so FOOT COATED STAINLESS CABLE 

..... --160 FOOT BLUE 14 GAUGE CONDUCTOR t :J tr 
• -140 FOOT MULTILEVEL CONDUCTOR 

--LIGHT BLUE 
120 FEET OFF BOTTOM 

LIGHT BROWN 
100 FEET OFF BOTTOM O I<. 

,--ORANGE 
80 FEET OFF BOTTOM OK 

,, - - GREEN 
60 FEET OFF BOTTOM CJ K 

BLUE 
40 FEET OFF BOTTOM O K 

--BROWN 
20 FEET OFF BOTTOM O k 

BOTTOM PROBE 

C-24 
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E ERG\ SOll.TIONS 
ENERGY SOLUTIONS, WESTER, OPERt\. TIO~S Pag.e I orW 

DRJLLE\G A .. 'i-0 SA!\IPL~G (PERCUSSlO'.'J) DAILY WORK RECORD 

Pl'RPOSE: Complett probe installation at #C7940. I DATE: 11-03-10 

LOCATIO'< : ··c I an l-. Farm. 200 Eas1 Ar~a. Hani rd EXCA YATIOi'i : D . .\.'li-405~ r-DIG #: 10:1301-1 I REPORT#: : I 

START C..\RD '<0. 5[0817~ l DECOMMlSSI0'.'1 !'iO. AE107i5 

SA.VIPLl:,;G Sl"\IM . .\RY SITE/EQL IPME;,(T 1:-(SPECTIO 

BOREHOLE Sl;il.f:\IAR\ GEOPHYSIC .\ L LOGGl:",G 

f !Jormg :a /ir ri..n a/ Tvpi 

Bor i!lmh.:: \. T11hmg t \ '~ "' '" \ ,; bgs SI ~ .. 

!J,m:hvl.i :; ---- ~ Tubmg t '°' J~ ' '" ft i,gs Sl. ~ 

/J IS: 

OPER.\ TOR1LICE:-.SE: Olsonil~ Ii 
£.S Sf ·r PORT lf"ee1kfo_, II ·ulkur F.l..-g1111 
.\ CO· .S ., . ol<, V, l/c.r, , I 
H!'T. 1'c.-,~ c.t .. ~. 8,,,,,._..,/ 
Fll 'S. lel11nt1•m 

REfERE'< C E.1CO'\"T RA CT l.'-FOR~l..\ T IO:-i : 

REPORT BY: _ d -,. c11 .... 0,, 
TITLE : £5 r i-:, ·, ,,·,c 11. PREPARER 

SlG:-i . .\ Tl R E: - tbl}-L~ -· 

I WE..\ THER: s-: f. partl) cloudy with 
winds from the north ,15-10 mph 

(, 1..S k,· !=Jr c. c<e, J "t-~ R~A I 
DOW;>iTl'.\IE: , 7.J" 1-\ r f:'o r C-:1'1 

DISCARDED ITEMS: 
-~ - .i. c.cw..J 

I · ..i c.. ~'< 
I - , .;c '<-

TFC-\\ 0- 10-1 i 65: FSWO-0O\\ -036: RPP-PLA:,;-J9J9J6-I : EC:-i -1 : ; :::::-

1 RE\'IE\HOB) : >D,€ . .,S 0....5),t., -- -
TITLE £) TECII.\JC.ll R£J "/£Jrb/ ----

j s 1c:'l< .\Tl RE: _ J)i,/.cl t . .Jl.ci k._ o \ 1 t:. . -11/.P.'i.µ o 
iO ilo.()I) Rel I 
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l'RCLJML'\ . R "\ 
_-Bl lLl 

c!7fi./o 
H lf [ ·-I q _ ..... I £_:;,c;:.a~ 

C C'>I\ STR L T l f 1_, 
i\l •TUU. L 'T (, 

,- - - - - --- - - - - - - - --------- - - -- ----- - - - - - - - - - --- - ------ - - - -
,: 

- ::! [ ,- - I "f-I 

- ~ I t: - 5:;. 

. t< it . S-4 

I 
C. ,, - 7't 

- : (J~• i: - -Crf 

; :r .. 11+ 

- i - 1 f-

- l ·H .;. 

I ?-f 

' d 

J 

1--
. J...iJ_' 

- :2: , . I 

2.o 
. 

1---
f. { I .A: I 

I 
I 
j 

I 

I 
I 21/ I ·--- .:::..,, --±~--l 
I 
I 

I 
)..D ' 

r. -1 ~- L 

I 21) ' r- T ,_ 
. , - <j . 

E - f / ; 

I 
! 
-;-
i 
I 

l 
, __ 

20' 
•) I 

__fl::_ 

~ 
1.' 

/ 9 
! . $' 

loo ' p~c!e 

I • ~ • 1:.: 

1 , 1 n - .. \, 

C-26 

\ -1 • 1· R, \l 

h _•m n nll t iTOn , V ti . ~ 

,:me fr1 ' ' ~-~Q_; 

:>i;m, 11lH~ i rur~ • :.~ l• 3 ·- · 5 
~•Jm Iron 'h ._i i~ i,.J.._5 

Si.:ntlll'\JH fr r: ; ; _ .5 ~( ; .. ~- r 
Srnw fr':Ju .:!_2.___i_ tt ~2_;5-
:, ~ 1u n. f j-_)_ ,< .I__:; 
;;,an,~ !!"VO . t~ _5 ti _.'7° !_ 3' 

f:L!i,..)flll!' i orn)i. 5 h 11. . S 
Smi.. freorr 7 .l -5 " ..:il_-.; 

2 :c fr C /_ J £ ;, _ _!£ ,· 

s1..~~ ifon, rt,' .{ \. _J.2.: 5 

3!m:.>n11: from / ?:_; tt 7--2 -~ 
< one ir.-.m Q i -;:-;I,;s . 
• L H:;,r, ,",("} j r< ..2.f_ )' 

It .!!':~ 2 .. ~_ f L. _ ~CJ.2 S 

"1 7..; 
~,sm,>nl!< {re, ~'::: ' _ t• i 1 .2, S 
Si:nc 11 ~. ,il -5 t \ ii ] ~ 
I' C: frnn ,fl_, · tc , 4-. :.; 

'"'" fr ~, if..C. > " -1.....?. s 

- ;: ::\.1r;) ~ _1 .... >J~ s 
':>3 11\. fr.~1!: I ~ - ~ ("'· l ~1; ") 

., .L\... :nn. ,.[_~_5 t 
r 0 •· n~ • 

~L :r ·r. , ~ , . ::; 

7 r . 

j .{,j -:; 

,~- ~ 

!..!u' S' 

~ 

,?~ 
'([? ',? 

✓ 

,/ 

✓ 1- 1 
I= ! ✓ 

I ✓ 
I 
1ivT 

! .,,: ,_v __ 

,.,,.,-, __ _ 
.+ 
1_, _ _ 

I -,.., 

/ 
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[.\ ERG~ SOLUTTO:VS i ["l\1IRGY SOLLTIOi'\S, WESTER'\" OPERA TIO~S Pa~e I orQ] I 

DRILLL~G A~D SAMPLING (PERCUSSIO~l DAil. \'\'ORK RECORD 

PL RPO SE : Srandb) for access 10 RB . .\ in install probe in #Ci94 I. lnsull monuments in ~·s C794::: & Ci943. I 0.\ TE: 11--04-10 1 11--------------------------------'----------111 
LOC'..\ TIO'.\" : ··C" Tan, r-arm. ~00 Ea.,; .-\r:a. Hanford I EXCA \ "ATIO:-i : D.-\1'4l!5-1 [-DIG#: 10:::1301-1 REPORT#: :::1 

~'JA~T CARD ~o. SE08P::: __ I DECOM.,uss1O;,; ~o. AE.10;;5 

S..\'.\IPLl:-iG Sl':\t:\I.\R\ SITE/EQl"IP:VIE:'-iT l'.\"SPECTIO:\:-~ ,\ ~-

i RWP: CO-601 . R"'·::?. .-1.H . .\ --0':l-008. R.1 0 

: Hlfl'§Hfll ' C4T#J HHCXLii.! -

BOREHOL.F. SL i\.1.\-1.\RY GEOPHYSICAL LOGGli'-G 

~ '-. . ,i \ \. -'>-
8 \Jf'1'1 \! :: in1en .1i Tr1~ 

/Jo, ,hol, = ----- Tuhmg , /,:• (; hgs. S l 

~ Bor>thoi,.• :i '\ r,,bmg \ ' (i '\ "-, .Ir bg 5 I \ NA ---- '" 
~ ---~ Tubmg t 

. 
Bonh{)ie = , , 4 \ ,,. 'yi i,gs S ' .\ I .J 

Tl'.\1£ WORKSll '.\1:\1..\RY 

0600 : Safer~• mcetin;: :ll offico. Topic: Drtssin\! for winter work. 

W_Q_ I r..-~11c.l to c..' t-:..,.,.._ 
~ .~c;_,, s~ 'c , £-..,,~, d""'~-l,? Q..,. __ ~....JP.___....Jt~•---==-:,,._.._:::'--,..-=..,....-''-"·""''--- - - --11! 
('.174S I rr4 \ ,)p ----------11,1 er~,~ I ·f°)..r .. c~ ·,,--l-... ,k!Jc .... -1 ... r t,__,..,. A,---, +- ... , fv,n,<.. r ,< ~ -r..l 

I e.~ ~ ... _~1.___n,.;.r 'B.84 -+., 6.: S.v' rV• ,J ~ JI c,,,.,,.,.~ cc,f ~lm~;;.~1 .... l _ _ - - -----1 
I '1.\-1.-..._~ ',"fu l\~A .f~, ""'•,'r.<.. .i,alt' <::.+.,,-.. } ,.,.kr of:' ..\-.,1,\;w ..,;f1,, j 

I ~c-kl~~ \,pt.,1(¼1 .s ·Jrru., 'eNi-c.cJ;c.,l ",d· C-?'i::;n. ~ <-1q1,r, J 

ltnu l I ""'c. / ' 

c..\c.,") -vr C.ctS. c..-,.1 _s., , ... ,, ov'r• , I 
In Z ,) 1 S ~ ... ~ .I -v.i ~..,r ,.._.,._ -~_,;,_,, i J - · --'-1, ~ '-'A 

lt----+I ............ A__._R-.\~.._:A ___ -:---------------------1 
tS'3D I L;:;_, _.l ,, ~ ,.. ½~ .f:± ,-~---~CO<,C-~---a.-.. ---'-'-''-'---,,-------·-------------------------1 

,----,'-------"~"---------- - ---- --ti i 
i ' j 

....----
I - ---· 
I 
I ... 
I 

' ' I " '- --------------------------- ---'-----·- ·- --------- -----11 
' 11- - - ----- - - - -- ---- ----- - ----------- - - - -- - - - - ------tlij 

I ' I -------~-------- ! 
OPER.\ [ORILICE.'>S£ : Olsonill 17 \\ E.-\ TH ER: 58 F. part!~ cloud~ with j DISC.-\RDED ITE.\IS: 
[ S <;r PPuRT li",·u~h-, II.:! .111: E:,,.>,t,_.r: 1111,,.1 light and ,:iriabl~ winds. ! 2. ~ svr ~t e. fr"iec.+- ;.-., s 

\ ( "(/·S,,..oi(,v·,1k~\ . . DO\\-:\Tl~IE: ,Jr ~.,, •• (?..t,,.1P I '2-S<:.c..k'l •; ... i<-(c~te. I 
III'/ 1.e.,..,p)c_\ ... 1 , i ,Jf\.._,J .

1 

4.( \.sr .U,...,J. t,. i;, , t .,4,
1 

1
_f_·1_1 S_l_.:_;,,_.,,_,n_n _______ _ ------~-•~\\~GA-~·. ~-- 7 ________ _ _____________ _ 

REFERE.'iCf./CO~TR.-\CT 1:-. FOR.\I.\ no:,;, TFC-WO-10-P65: FSWO-DOW-036: RPl'-l'LA:'- -JIJ39.36~: EC:--.-11~:::::: 
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~- .---- J E. ·cRG\ SOLl"TlO:'\S, \.\ [ , TFR ___ O_P~R.--\--fl -0 -·s P~;!, 1 ,,· -~I 
,a==•=r=-5=0~L~l=7=!0=.:.,\_~-- "-'L====-====~~=~-~~~-=~~-~~=-=•=-"'""I 

1PEllCTSSH "'.',) DA IL 'I \ \ ORI-.. RECORD 

PL RPO~[: D" .' hir; 1,anll b) fu r acec<s tr, RB\ in ins t>II prube in !oC7Q4 l. S" in; , hi f: in, tal l prnbe in D\T[: 11-ll~- IO 

--- ·----
£.\.CA \ AflO:\ : f) ,\ '. --l li 5J L-Dl l,i;: 1011301 -1 R EPURT F : ! 3 

- --- -- --- --.. - - -- - --------------- ·- --- -
· 1 \RI l ~R o ,, ,. ~co:.1-1 

S\\ ll' l. " C -t \l\l\ln 

tHTO.\L\I ISSIU:'s VJ . -\f.l jr·; 

SITE EQL'IP\IE\'T 1'-SPECTIO, :@J , ." 

R\I P: CU-601. Re, . • , ,1-1 , _, ,.., _,1q ,_ '<.-, n 
nill ~ 1-111t·c~i<: ,;1u.~i. :;.1- · ·-

•' h ... . l - - --------------- - ---- - - - - - - - - - ---11 

BOIH:1101.[ SDf.\l \R, Cf.OPIIYSIC. \I 1.n,;cJ'\1, 

,; ,r t 11,,.:: (- · /C,,.4 1 11: ·•111 ~ lt ·' , u le. ' o', . . , \ rl t "' J :. , ~ , ,• · .- i. 

' ~ ······· -·-: :·: •i: ' ·"' 
,,., ,, ' I t - ,;1r- i11; • •l ~ Ir 

- - -·- ---·- -·------

...... 1; .• '· 
...._-

. ·- .; ----- -- ' ~ -

06(11) 

- --- .. .. --~ - ··-· . -•· •---••- --~I 
f ; je. µ:...u-~ --,- _j ,iJ·f,Ji __ .,; :.i.K-· 

6 BA I ,i l., ,· ! ' r J< , ', ,( .; - · - · 

. ,. 
~ • '• J/ £~L="'_j>----

._x.,,.,;,i..c.=,._,,,_...,,,__..~=-r-...,,__.=~~"'--'--~ --=--'-''_{,:.,:2:_•...£~=-•1:.._• ~l-~:,;~ _ _ _ --II 

,,/,j " :1 "-

OP[R\TO R l.l c" E'-~E : f>h,1111"1· \-\[\Tlll:R : ~~ F.p;i r tl~ cloud ) "ith DISC \RO[rl I f [\ I~: 
f\ "/ !' ' t ip j If ;~if ~ i1 •d(,a t ·•w·.: ,,, !•u11· ,,inct ~ fro m the northe:i s t ar ~·IO m ph I~ ,r-: -,J<- h 1't· t · f' 
\ , , , f ti; ,\. '- ", , ,, , f~ ... ,r 1)01\''\TI\I E: • ·( .... f · ;:.. ... , • ,:,_ , ,· ,., ;., ,, .. , r .i., 
' / '' • 1. , ' / . .J lti'1< i-r, , . , . ,'I.'/ "J. >,C< •·•,- ~. -.. ~~ i ·f ,n{' Af••' 
. I ' 1C • 011<;. f · ,, I ,; · , , , j t1,.Jd~/J·.• 'J. L .' r; .< 1" ,{a•· ; ,, 2 > ,c '\ I , <>•< 

f ,, ••• :,, ,, ... , . · •, --- ----- ------ - - - - - - - -· -- :;_ . .. ~-._E ., :..: t.: _L •~~.l-·. ' 
Rl::FER£.'\ CI·. (' ( ,, rn \ CT 1,::-c,1n1 ,,.11,, : rrr .\\ n.111- l - i,5 : F ' \\ 0 -0( 1\\ .[)_\(,: H 1'1' -PL \ \ ' .1'13'1J o,.t: £(' ' · I ~--~~5 

lff P(J H i B\: 

flTl.F : f ' ' • 

-; 1i:, \ l'I lt f.: 

- - -~· 

r< '- i!·, c~.!'.;,l .. __ _____ _ 
· , ·, 1 l ;- ;,·~:." i :~1: ,:..i 

Rr.,- 1E" i::ns,. ;i,-t_ .,/J( Q3 11 t-
-r 11·, ~ ' ) , ,. 1 1\ , f ! ' ,.•,-; !1 1·.P 

s11 ;~-, i1 ,~~~:,j)c~.,:· { i' ,l)~fftlU 
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~ D.--U L, \\.OR K RECORD - CO 'ff l.'\" l. .HIOI\ P.\. G£ Page 2... of .3: 
[_ ERG SOLUIJa~s 

I Date 

i -05-10 

TIME 

' Elonng # 

C79 

Continua1,or. oi Report No 

WORK SUMMARY 

_ _ ....._ __ ~=~~~-~L tfl.o 11 •'- ·trtc,.~rc p•,11\ t«?.,.,~'!. pi t... lis.ds- • ti 
2J.." , -;"S ±c> '16 ' (t;-fh ,-{...be. .Set 72.-11 · ) ;,.,s-fc;.1/ bc.,-f~n;f-s: 

-
I > I , 

:.,.d, ({ +fee t< ~ c.nc,,\ .,.J.J a,,,.. 3 s l ft?..D , puH :1:c,;:,...,),;: 

vlS. C"-S•"'_) --\c 46' (?(h rr~\ic.. S<:.t ~2 :->-i ') ,7; ... ..s.-r"-1\ b<.ni,.~;.f-.c. 

' 
_.__-~~' ; " \ ·k \( ±er~ ; e ..,.,J ci..J 1 

.,_ /-f o k.,_ ., f-__." ...:.I.,__( _____ _ 

ec..5i::;; ±c2 $( est<.- r r .:½e sc:.i fl ,_ 11' ) in,5+<.. \( ¾d.) 11.'h,. 

'\ 

' L t . + r J..1, • .1.. ~ - /_._ , I 
11,C ,i"-' 11 Ot 4 + f 'r<:.. i:, Oll..L":.~.U!!.!L.~•)! • e:, <:i,.. 7 

-- ""- -'--~~=-0~~<:~Pu 9f: £,1(,;J C s>:11<...., i .. ,f :ao, l. F.;,-<-- '-' "' j ..si~.,vs:J.. c;,"" ..,,( --- -- - -~+ ) 
\ p kc.<'...) I ,'.) C . A f J,:, ;,, + 41'> $ tr 3 3 l..~1..<<.c.sS:...!h:,._C.,"-..!.+___,_/,,.Je..1f...,_./ _ ___ ___ ____ 

•_u~=--1-------'-M'-"'-o--=-v~c~~.,_ J ir'.\,d'> ((Cc{ ,511 r f5,c.5,. \7 c.-,\-s. d,oa sf C- ?<ff> 
~--.L..-....uu.u<..sc~___,,..,..JJ.~____b_" c. k i .lf., c.A. 5 v i-v -n~ ~ /c.d· :c. 

I 

a( B 13 A. c;drl f'::I.C V eJ;__..r.!.4-~-"'..L--',:..:,:. _____ -~! 
fsrm.' r)cs.o - II{? (;..,tv' rc:.::\:vco ,Pos,c..~;n:, ' 

..J/c..,7Llo<'.....!..., _ ' _ ·....!-r..JcL.cc..~v~<-..Lr ___ ±.c."'..J---'(!;:._+:.s.., ..Lf.u; '---"'<-- ...,1LIF-f'-"'s+f-"'"-........ v c..:uc,_i"...1.k,.__..,., _ _ t'--'':..:."'-=-==.,__,,____:<:::...<-.:;...,,..-1~, _ __________ _ 

-' 'J&~3~(~) -'--=£~,.._=d _ _af__ ~o...L:CL:..._ _ _ _ ____ ____ ___ ___________ _ 

\. ~ tt-,-_ ____,_ _________________ -'--,'\ ___ ___________ - - ----

Re~ort Sy _& \ \ (; 
Ti'. le - - - -, ES Te,:,* ica~ re~a~ 

Signa iure - -· · 

! Rev•ewee'. Sy 

• Title 

Signatare 

--- -=\: ---
1>, e. J K'o I,~ 

!:S Tecnnrcal Reviewe· I Date 
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I ~ 

' ' ~ 

jJ 7 
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- ,'c: /.J._. / . :J l J __ 

( ( 1"\ -.;T Rl Hl 
VJ<\ rl ,RT A.L1-\(; 

"-l -·-~· 1 \ 

tY.:ntc ,n1t .. tn ~1 ( " ,t.. .! 
~ant I II ~ I• /J...2 
( - t MU f,5 h ✓ • 5 
'-. .11 1c. fn.md_" ~ h i S i 

t'\.::JlllJllU·. l rvll /j.,. ) 11 - 1,, -

' n I Ir t ; .I:,; J..!..:.~ · 

Wet irr,n.?I ,~ ll 

~n1... rrnn i_/i ~- i~ 

\ ·; : f 

l i. 5 

.:, ::-m nu. uvn, ~ 1 >. I ( ~ .. . ..., 

~r)!, f r~lll , f~V .; ( .; -
: _ n-"fl~_i ,,. s·<-r 
S:L"'\C" frnt :,i,l- le -~-[: > 

Sr-11 .. mt: :"rorrij,,.,) tt /t_ 
~, •. ;,,.,,. iJ...J (• _1..!._f 

frcin if.S_ir 7 1.:, 
· ,111rnn l i_ · ...l.I._ 

B: 111omt: fre n· / S: ~ :l..!_-
~•uc i m f!.::I.. tl ..:f.L5 
: E fr~ 2l2_ tr c; , 5 

< .f. ~ 

ikmonn: frOTl' 7>-). ll //c) ~ 
~anc !r irC ; ,, ltt. );° 

- E from /// i. 1< iri.;; 
5an< from ,1'f. ~ IC ..!..!.5..> 

0!":Hom i:- irCJ11 IIS >~ < ll..._ -> 
a7'1C fr,ii IJ't _ii t 1 { ; 

~ =- [: :,n cJL..i._1, , J ,i. ~
:>~ nc ;;-. ,r,· kll .£. i:"" _u .;-' l 

b~, 1 ,r1i trnrr 'J_; 2._ 1,. t5"t. _ 

') .l)h l , , "" !J..C 2 , ; , ~-
~ :: ,"T / • / .,. \1 ,j-:_ ~ 

...!.7'h .. •~ "' 1i/ \ l .• J..i _/_ :) 

,:!JS.i . 
le .; , 

" il.J -

I' I I 

l LI , 
1 J] .> 

1.Ll ; 

✓· 

\ / 
I 
I ✓ 

/ 

I ✓ I 

--- I 

'£ 
- I 
~ I 

- ~ 

✓-



RPP-48609, Rev. 0 

200 FOOT MULTILEVEL PROBE C- 111-1 

----200 FOOT COATED STAINLESS CABLE 
- - 200 FOOT BLUE 14 GAUGE CONDUCTOR 
.__-180 FOOT MULTILEVEL CONDUCTOR 

LIGHT ORANGE / 
160 FEET OFF BOTTOM 

- LIGHT GREEN 
140 FEET OFF BOTTOM ✓ 
LIGHT BLUE / 
120 FEET OFF BOTTOM 

LIGHT BROWN ✓ 
100 FEET OFF BOTTOM 

ORANGE / 
80 FEET OFF BOTTOM 

--GREEN 
60 FEET OFF BOTTOM ✓ 

BLUE / 
40 FEET OFF BOTTOM 

--BROWN 
20 FEET OFF BOTTOM 

BOTTOM PROBE 
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t F.RG''\SOll'TIONS 
ENERGY SOLL'TIO~S, WESTER:, OPER.:\ TlO~ Page I of [] 

DRILL~G A .. '\'D S . .\..\IPL~G (PERCl"SSIO'.'i) DAlL Y \ ORK RECORD 

' PL'RPOSE: Install bras rog on prob• holes and move pipt from RB bgcl. into CA. 
1 

DATE: I 1.08-10 

! 
LOC TIO:" : ·c- T nl. f , H :ou Ea.,i :\ re Hanford 

I 
E.\C \" TIO'.\ : D-'1:-S ~ 5-l l•DIG #: 10:130 1-4 l R EPORT io: :?4 

ST-'IRT C -1.R D ,o. S£081"2 

, -1.MPLl~G l "i\1\IAR' 

tel~~ J l rni!n ·at 

J 

DECOM-;\IISSIO,, c'-0. AEI0~75 

SIT E/EQ ' IP:\-IENT IN PECTIO'i : l'e., 1\,o 

BOREIIOLE Sl"\L\1-1.R\ 

Borem1 t. :: _ _ Tui-mg \ 1 !' tr• \ 

8 .. hulc' !" --' - " ,,:g , , D ,, 

I ii "'\ J,._ 

Tl:\!£ \\.ORh. Sl- \l;\1.-\.R\ 

R\.\"P: CO-60 1. Re, . .3 All\ -(!'1.00M. R, , 0 

1-fHl C ISE#I HI-IC C ~T#1 Hl/l 'X.L#J 

I GEOPIIY I "" LOGGl"\ G 

Bor,n Im ... '"""'' T, Pi 
f.• -~• s -

I/ °>g• { I 

: 
:, hg5 ~ - I , 

,11-0_600 _ __ S_,a_fe_r.'-1 _m_e_tt_in....::?c...~_1_o_m_c•_·_T_o,_pi~c:_C_on~1_in_u_in""'g_O_>S_H_.-1._3_0_1:-_l r_. T_rn_in_in....:i::....b~~- E_- __ f_-s_s_·;1_fc_l).__s ,1_a_ff_. -------------41 
0 7M -rtc.u, I +c C. C:. ~~ 

""-- - A.!. ~ . < I;": r , \-.:cc ... '. -,,ii,,,,, ",'r. - , ,/_ C,,,- lo•I' 1\ ~--<"'1,.._"\__..J,..._ _ _ _ ____ , , 

,c; ,. ~ , ,. -:, 1 . t'7u 0 f• '> ' . --t" ('-.J_ . ~ ~ .... c l<' ~. ~-~k r {, ,,., --·~ 1 ,J ,-. . ,,, ,.. 

' c,. .., _/ ·"'" '""-., •. ~ ,-..,,., f- - J 

15 3. ) 

' 
! 

I 
! 
I 

I 

I 
' I 
I 
I 
i 
' I 

I 

' 

I OPER.\ TOR.'LI C E:'\S£: Olson! !~ I" 
£S I "Pf'ORT ll"ea !e, JI ;,,;,,," Ehrg,,t: lmn. 

\ 0 .f,-, I \lc, .- ,::c_ ( 

Hl'T 'le,, v<< t ~ ,
1 

/',.-,,, ,. _/ 

FIi' Dm•" 

REH R E."'CEICO.:'\TR.\ CT L'\ FOR.\l-1. TI O'\ : 

RE PO RT B\ : Ke II · ..Qb.::,,__ 
rtTLE : £. Tl::0-1 \W,l PRF.? IRER 

I 
,/_,' 1 .,. I SIG :\ -I. Tl R E : .J!._, , ___ _ _ 

WE.\ THER: 55 F , p3rtl~ cloud~ and 
brttzy. \\ ind fro m the so uthwr t 10-:?0 
mph. 

DIS A RD £D ITE:\1 : 

DOW:'11 I.\IE: 

T FC-\\ O-10-li6~: F \\ 0-DO\\ -036: RPP-PL.\ '- •.193936-l: EC'-- 11- ~:"5 
- - - - ----ill 

i RE\' 1£\\ ED BY: ~ C ~,..ili_~l.Lec.. _ 
TlTLL £ TE(//.\ I • •l qFl'J£11'i!if 

IC,\ \ Tl RE:~~ E_· tllJ.,.o~ [1 -', fl: 
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..::::::==
·"'ERG'\ SOLL TJONS 

El\'l:RGY SOLUTIONS, \ ESTER.i"i OPERATIONS Page I orCLJ 

DRIL~G Al"°l> SA.tVIPL~G (PERCUSSION) DArL Y WORK RECORD 

Pt.;RPO E: Mob of Equipmtnt and .\fatuials. Hous• h:eeping ! DATE: 11-09-IO 

LOC TIOt'i : ··c Tank Fann J OO Ea.st Are:i Hanford [:XC..\ \"A TIO/Ii: DA ·• os-1 r-DIG#: 10::?13014 I REPORT #: 25 

STA RT CARD NO.SE08l i2 

SAi\lPU:-;G F~I.\IARY 

mrl = ! lmerval % 

J 

DECOMMISSIO/1 'O. AE I0 75 

SITE/EQ C.: IPMEIIT INSPECTION: 

Borrhrle • l 11bmg , \ 1 ~ 

"\ } '! 

B<>rd ,olt : ~ _ l •bmg , ' I 8-

', '" 
' I 

\ 10 

WORK SUM'.\l:\R\ 

OPERA TOR' LI CDiSE: Olson/111 ; \\'£.\THER: St F 

£ PPOR1 II ,·akle,·. lf"a!kitp E/,rgoit .• 1111~ 

\ CO .S •l o: '-<, V . 1\ c:_1.._ 1 I DO\\ . "TIME: 

If P7 Tc. "" rid, ... , 1><.. <.,,.v) 
F Ii _ C.k,i.< I 
REF[R[:-;C[JCO.'-TR.\ CT 1:0-fOR.\I ,\ no:-.: 

RWP: C0-601.Rt,·. 3 A~L.\-09-0 8.Rc, .0 

HHCC-tSE#I HHL" CA T #l HHl'XL /13 

GEOPHY IC 

\ ft bgs S. l. 

I t 0 _ !. S t \ 

I -
\ 11 bgJ' S l I 

I J. 

, ,_v 

DISCA RD F. D ITEM 

REPORT B\": l<1 1i ! Ohil ~ 
rlTLE : l.5 Tf. C/f\lC-1 PREP IRfR 

RE\"1 £\\'£D B\ : __..:....:...=-....c..-"'-"-=.-'-'-"~---
TITLE. £STE< H.\ JC II. REI JEii ER 

1 
SIG:', -\Tl Rf: : s1G:\A TL.RE: , r · 1 ~ '\u: 1.,..,2__0, 11: -' , / o"" lro 

; I 

I llf(/1, O'J c, I 
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-----==-
p g~ I O' : I l E. .ERGY Oll'TJO J ' \ V£ TER~ OPER-'\ T IO .. 

lR \ SOLL IO'\'S 

DRJl.LP.."G . l'\D A~IJ' LL"-G (P ERCUS IO.·, DAil.. \ " WORK R.£ ORD 
I 
I Pl'RPOS E: Clun H '1 - . 15 .. rnd; If ['.\'\\ D-\TE: 11-10-1 0 

I 

LO AT IO.'\ : ··C- Tan~ Film' E.nerg~ ~ nh,, ~.!-l EXC .\ \ ".\ TI O~: D-\ '\"-~ 5J l-OIG /: : 10: 130I~ RE PORT;;: 16 

START CARD 1'10.SEOS I-- D[CO~L\.IISS IO'- .'10. A[ I0.,75 R~ •p~ C0--60__!:_Re, . • ~ .\ H \ -\l'--Q • -~ -I 
\MPLf'\"G L \l ;\,l-\R, IT [Q l IP,\ l.E "'T IS PECTIO'\ : r.,, \ 11 HHl CH a l HH l CH II:! f/H l Xl #3 

1mvA ~ lrrt,' a, ., 
BO REHOLE Sl'\ l \1.-\R\ i GEOPHY IC .\ L LOGG l '\" G 

I 

/,J 
bor:n· 111 ,c.~l'\i.: ·,o. 

: iJL•rtholt " - {l1N1'j , ,, h, tt byr ! - - I 

~·-........ 
I .....__ 

5 d, ,YtJO/c. c.· t,,~mg ., 
' ' ,, cgr· .) ( : J - I : -----.....__......__.....,_ 

B ,o, h = --... 
(uou• ...... ~ -I - ' '.! .., " ' " Jl -I I J. 

I 

TI\I[ ' \\•ORK SDL\1.-\R\ 

0600 , S:ue:: =~ing or omc~ T \l01c · Constru::tior. Eqmpmcn, Oangcr,; - - -
I ~ I r,(. ~:-i I , l \ . f . L· e\ 

;...• <1,.' . C. j~~u1k1 s; ' \' <. I . , Pi t 1! ' t- ·i- ..,J .-t · 
I , 

\ """-:-t-C, t 'L if-- l Gcl !r;~s; ( !::l 1 o.L. t0 \(~ l'li Jk.: I 11 J 

;> ,.,. v- ,':/.i's,. <-. ,i '.,t, ... -: ,-{,. 1-- 1..f. , I • . I,.. 

I Cd .•. o\-..+,. ( . ,,., ,(' . _J ~ , 
-f.., r :... 

' t ) r ~' '- · ~ h < . . ,, ,,(>"',.. ~ 
J_,(.l f-1-,, - •,"' I • • ~ 

I I .J I 

/ <:; j ,.; I :7 ,.-' . ~ ' = c.-,- \ \'\ .-r/- -----

" I I ·, . 
" I " I " ' /''" A ,,_ 

' '\, 

' " I ", I 
I "-l ------ -- --- -. ·,.,, 

--- - -
l ', I 

1 
! . 
I 

l 
I 

OPER -\ TOR1.I D [ : Olson I::. 1- \\ E.\ TII ER: .::. '1 , F f,, I\ DISC \ RD ED ITE \1 S: 

£ Ct 0 fuRT II <ul., ,_1 II lJ..ill £hr11oil Im ,,_, r I - ,,d I 
\I , ) S- a< ~. l IC. I .... , DO\\ \ TI\I E: 7 

/ '/,1 
HP/ . ;._: ,, , V +1 Ur · .. , ,, ; 4 
}- JI ----- t:1, ,)( 

RHER['\"CE, O\"TR.\ CT I'\ FOR.\!.\ TI O'\" : 

RE PO RT B) : 'r<d~[l.,_~ . . 1 RE\ "l [ \\ ED B) : 'vt ~tlc§:s\ •~ 
rt TL[ : ':S; r.' "<f.\ ;r- /! . fl'.(' IRl:.R T ITLE· I TFCJI\ IC !/ RFI /f1.l 'F.R 

SI(; '\\ Tl RI:. : ~~ ;-- "- IG'\ -\Tl RE :.-~ 1~1 \.L--. _\, f,, Tl __i.l ,e le.; - --
I J IV flt> {' R \ I 

C-34 



RPP-48609, Rev. 0 

SOLLTIONS 
E 'ERG '\ OLl'TIO~ , WE TER . OPER. T I O!\ ~· 0 :i~ . " _L 

DRILU:\' (; . "I> IL \ \\ ORI\. RL:CORI> 

Pl Rl'CJSE: Cle..,._"' · "-' __ O_\_T_E:~ i/- .'j.l!}___ 

ST \In CARD , o . i Sfo ,,l _ OH 0 ,,1\11. : 10 , ..;o. AE / 7 1.5 

"A \ll'LI"' , Sl \1.\1 ,\fO "ITE1EQl ' IP\I E'1T I"'\ "PECT H": I ~ (0 
R\\'I' : 

I -• 
- ol 

11111 ( ·IS i:# / 1/lfl C4T I/_ HHL'.\1. #. 

1w .. : n a1 
BORCIIOL.r l 1i\ l\l \R\ GE:CJPII\ "IC AL LOG ,1,c 

h,n,:hrm " '"'""~ 'I " k 1/('t•' •' I 

' bv, ·holt .... 
" ' k \ I --- tthlllf; ,, T>!JJ 

/t,;1 ltoh ' ..- ,mm1 ~I 
,, ,,. ,,~~ \ 

\ 1.------------"~-------------------

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

Ol'EI{ \TOR.U CL: ' · c: ( 2. I? 

£ S Pl'OR; .-\ •">te, S, E..l\5 t1 
11·u ,-J/ A 
/II'{ ,<.,'/ It 

!II\ Ci<.. r "( 
11-----''----- -- ----

R fl: RE' - ( U' TR . .\ CT I\FOR\I \TIO \ : 

REl'OR r 8\ · 

11 rLE : /,, / •. 

'i l C: \\TlRr:-

~LL.,_ t; ls_~. 
f {I 1/. ~ !lf_l• IJl!.f! 

~ e9 a-1----

\I [.\Tll[R: S'f ' I 
1 

1'a5 ,,. A , .+, AROED ITE:\1 ·: 

DO\\ "\1 1;\ I E: 

Lf~ J .( 

N//-f 

RE\ I[\\ ED B\ : 1) i'~ y{ -2~ L 

T IT LF £ IL 1!\I< IL /U'I/_IIU 

: 1< ; \ \ 11 RE: .J:1" _ t 

C-35 

D \fl 'cj.J2... 
Ill f>n,(fll • , I 



RPP-48609, Rev. 0 

This page intentionally left blank. 

C-36 



RPP-48609, Rev. 0 

APPENDIX D 

Si\lALL DIAMETER GEOPHYSICAL LOGGING OF FOUR PROBEHOLES IN 
THE 241-C TANK FARM ADJACENT TO UPR-200-E-82 

0 -i 

7 
I 



7 
RPP-48609, Rev. 0 

This page intentionally left blank. 

D-ii 



RPP-48609, Rev. 0 

S:\L\.LL DU.METER GEOPHYSICAL LOGGING OF FOUR PROBEHOLES 
IN THE 2-'1-C TANK FAR."\I ADJ...\CE:\1 TO I:PR-200-E-82 

by 

Russ<!! Randall, PhD and Randall Price 

to 

EnergySolutions Fed¢ral Services, Inc. 
2345 Stevens Drive 

Richland, Washington 99354 

Pacific Northwest Geophysics 
4200 West l~h Avenue 
Kennewick. Washington 99338 

D\!cember 2010 

D-1 

lhree Rivers Scientific 
3740 Grant Court 
West Richland, Washington 99353 



RPP-48609, Rev. 0 

CONTENTS 

1.0 PROBEHOLE SURVEYS .. ...... ......... .... ..................... ............ ..... .. ......... .... ............ .... ........... ... l 
2.0 GA.\l~IA A."\,1) MOISTIJRE SURVEYS ...... ....................... ...... .. ......... ...................... ............ 1 

2.1 GA.vlMACALlBRATION ANDSURVEYS ........... ......... .... ......... ... ........................ .......... 2 
2.2 NEUTRO~ :\IOISTI.TR.E CALIBR.,.-\TION A..'m SURVEYS .. ........... .... ...... ............. .. .. ..... 3 

3.0 REFERE~CES ... ... .. .... .. .......... .............. ....... .. ..................... ... .... ..... ...... ..... ........ ... ... ...... ........ .. 7 

APPENDIX 

A SPECTRAL G.-\:\l:\lA A:-J'D :\1O1S1URE SURVEY RESULTS .. .... ........... ...................... . A- l 

FIGURES 

Figure l. Probehole Locations adjacent to C-152 Diversion Box at 24 l-C Tank . .... ... .. ... ........... 2 
Figure 2. BGO Calibration Certificate .............. ... ........... ... ..... ... .. ........ .. .. ........... .. ....... .. .......... ..... . 4 
Figure 3. Moisture Calibration Certificate, 15.24 cm (6-in.) and 20.32 cm (8-in.) Hole . ..... ..... ... 5 
Figure 4. Moisture Calibration Certificate, 6.35 cm (2.5-in.) Hok .... ... ......... ... .. .... ...... .. ............. 6 

TABLE 

Table I . Nloisture Calibration Data ......... ... ........ .. ............... ...... ............. ... ...... .. ..... .. .. ......... ..... .. ... 3 

Ill 

D-2 



BGO 
DOE 
KlJT 
PNG 

RPP-48609, Rev. 0 

TERMS 

Bismuth Germinate Oxide 
U.S. Department of Energy 
potassium, uranium and thorium 
Pacific Northwest Geophysics 

IV 

D-3 



RPP-48609, Rev. 0 

S'.\L-\LL DLBIETER GEOPHYSICAL LOGGING OF FOL'R PROBEHOLES IN THE 
2-U-C TANK FAR\I ADJ..\CE;'."T TO UPR-200-E-82 

1.0 PROBEHOLE SURVEYS 

Pacific Northwest Geophysics (PNG) and Three Rivers Scientific provided small diameter 
logging in probeholes installed adjacent to the C-152 diversion box (t:PR-200-E-82) within the 
241-C Tank Farm. 

Logging surveys were conducted in each small diameter probehole with a Bismuth Germinate 
Oxide (BGO) spectral gamma scintillation detector and a neutron-neutron moisture probe. 
Detector calibration certificates for the BGO and neutron-moisture detectors are presented in 
Section 2.0, "Gamma and \[oisture Surveys." The survey results for each probehole are 
presented in Appendix A. 

2.0 GA:\OL\ A.ND :\IOISTL'RE SURVEYS 

The gamma and moisture logs wen: collect.:d according to approved procedures (PNG 2009). 
The surveys were recorded from the bottom of the probehole to the ground surface. Zero depth 
reference is at the ground surface. A repeat measurement was acquired daily in at least one 
probehole 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 for all 
of the intervals collected, the results agree within the uncertainty of the measurement counting 
statistics. 

The survey results for each probehole are presented as a depth-versus-concentration plot in 
Appendix A. The plots are in nwneric order of the probeholes (C7940-C7943). Appendix A 
also contains a table stmunarizing data for each probehole: probehole depth, maximum 
concentration ofCs-137 in pCilg, and maximum detected depth ofCs-137. Figure 1 shows a 
map view of the probehole locations within the investigation site relative to the underground 
C-52 diversion box and UPR-200-E-82 cover. One probehole (C7941) was located in the 
radioactive material area (i.e., outside th<! perimeter fence of the 241-C Tank Farm). 
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Figure l. Probehole Locations adjacent to C-152 Diversion Box at 241-C Tank. 

C Tank Farm 
Probehole 
Locations 

C7941 

UPR-200-E-82 ) 

" /-
C7943 

2.1 GAMl\U CALIBRATION AND SURVEYS 

The spectral gamma scintillation &!tector uses a BGO crystal that is 2.54 cm (I in.) in diamet!r 
by 10.1 cm ( 4 in.) long. Other components of the gamma logging probe are the high-voltage 
supply, photo-multiplier tube, pre-amp, and multi-channel analyzer. The settings of the detector 
components are fixed (i.e., set up during assembly, prior to calibration) and cannot be adjusted 
by the field-logging engineer. The detector gain and lower threshold are setto record gamma ray 
activity with energies between 300 and 3000 keV. Lantern mantles containing Th-232 are used 
as a fic!ld verifier at the beginning and ending of each day's logging activities to check &!tector 
resolution (integrity) and energy calibration (amplifier gain). 

The spectral gamma surveys were logged at 100 seconds per 0.1 S m (0.S ft). A spectrum of 
256 channels was collected each 0.15 m (0.5 ft) from the bottom of the probehole to the surface. 
The spectra were recorded with OD<! spectrum per file (filename ex"tension: "-.chn') in Ortec1 

PHA format. Spectra were processed to quantify the concentration of the naturally occurring 
radionuclides (K, U, & Th) and quantify Cs-137 when present above ~ minimum detection 
threshold. The minimum detection level for Cs-137 is I pCi/g. The calibration certificate is 
shown in Figure 2. Also the gross g_amma was calibrated to the industry standard of equivalent 

10rtec is a registered trademark ofEG&.-G Ortec, Gouda, Netherlands. 

2 
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radium-226 (Eq.Ra) in pCi/g. Calibration was for the probehole conditions present at the 
investigation site. 

2.2 NECTRON MOISTI:RE CALJ'BRA TIOl'i A:'.'iD SURVEYS 

The neutron moisture sonde combines the P~G-o"vned thermal-neutron detector and a U.S. 
Department of Energy (OOE)-owned sealed neutron source (50 millicuries americium and 
beryllium). The OOE-ov,;ned neutron source was used because it was already on the Hanford 
Site and was managed by the DOE Radiation Management Program. The neutron source is an 
integral component of a neutron moisture detector manufactured by Campbell Pacific Nuclear 
and is identifi~ by th.: tool serial numbl!r H370608792. 

The integrity of the sealed neutron source is always maintained when used in calibration and 
probehole logging activities. Source integrity is maintained by inserting the PNG-owned neutron 
detector module into the housing containing the sealed neutron source. 

Calibration was performed in six borehole calibration models (Meisnl!I' and Randall 1995). 
Three of these models had a 15.24 cm (6-in.) hole size and three models had a 20.32 cm (8-in.) 
hole size. The moisture contcmt was different for each borehole model within each set of three 
models (5, 12, and 20 ~rcent by volum.:). The detector count rate in each of the six borehole 
calibration models is summarized in Table I. The calibration certificate is shown in Figure 3. 

Table I. Moisture Calibration Data. 

I Moisture Contcmt 6 inch I 8 inch 
I 

Models• Models• Percent -
volume fraction (cps) (cps) 

5%vf 103.87 81.l 
i 12~0 vf i 155.11 114.92 i I 

20%vf 191.9 140.17 
"Count rates are mean of IO samph: m-=asurem<!nts at 60-sec each, ~'25,~9. 

The probehole size for this project was 6.35 cm (2.5 in.) in outside diameter. Therefore, the 
moisture calibration was extrapolated to the com:ct hole size. Figure 4 shows the moisture 
calibration certificate for the 6.35 cm (2 .5-in.) hole size. 

The probc:hole moisture survey was collected at 0.30 m/min (I ft.-'min). Processing of the survey 
data requires that th.: detector raw survey data be normalizoo to the thkkness of the steel casing 
present in the calibration models (0.826 cm [0.325 in.]) Given that the probehole casing 
thickness is 0.97 cm (0.38 in.), a correction factor of 1.055 is required to increase (normalize) the 
observed neutron d.-:t.-:ctor comt rate to the conditions of th.-: calibration mod.-:! (Meisner et al. 
1996). 

3 
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Figure 2. BGO Calibration Certificate. 

Certificate of Calibration 
SDGRBG0.2 

April 21, 2009 

Data were taken at the Hanford KUT models on April 21 , 2009. SDGR.BGO.2 is the designated 
Scintillator tool. Four models were used for Spectral KtJf calibration. Ten spectra were recorded in 
order to perfonn statistical analysis. The observed statistical deviations were seen to be within the 
theoretically predicted variation, refor to the files compressed: AveOuC.XLS for this analysis. The 
instrument was covered with 0.94 cm (0.37 in.) wall thickness probe tubing. 

The algorithm di:scribed in \VHC-SD-EN-TI-:93, Procedures for Calibrating Scintillation Gamma-Ray 
W;ill Logging Tools Using Hanford Formation Motkls, 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 C: 1650-2390 keV T: 2475-2765 keV 

The concentration for each of the three elo:ments 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-U = 
Concentration-T = 

4.712*K 
O.O*K 
O.O*K 

-4.297*0 
1.431*U 

-0.052*0 

4.057*T 
-2.998*T 
2.032*T 

Where K U & T are the coWlt rates ( els) in the listed energy windows and the resulting concentration 
values are in pCi/g. 

Digital files condensed as Cal_SD-GR-2_W09-v0.zip. This compressed file contains: 
• Calibration raw data 
• Mathcad• data analysis fiks 
• Spreadsheet data formatting 

The undersigned certifies that the data archived in the fil e ~cal_SD-GR-2_2009-v0 zip~ were colJ.:cted 
and evaluated in accordance with WHC-SD-EN-TI-:93, and that the above-stated calibration 
coefficients are correct and applicable for the tool SDGR.BGO. ::l effective April '.! I, '.!009. 

0

Mathcad is a regi;;tercd trademark of Pararn~tric T ~chndogy Corporation, N~edham, Massachl.lS<!tt.s . 

Signature : 

/s/ Russel Randall PhD April :3. 2009 
Three Rivers Scientific 

4 
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Figure 3. Moisture Calibration Cc:rtificat~, 15.24 cm (6-in.) and 20.32 cm (8-in.) Hole. 

Certificate of Calibration for 
Instrument SD-Moist792 

F~bruary 25, 2009 

Data wc:re taken in the ::Vfoisture models on February :s, 2009, for the SD-Moi:,179:! neutron-n.:utron 
moisture tool. The neutron source from OOE moisture tool # H37060879'.: was used with the passive 
neutron detector probe from PNG. 

Si.'< models wm =d for moisture calibration, three for 15.:4 cm (6-in.) casing and three for :?0.3: cm 
(8-in.) casing. Repeated spectra were recorded for each model in order to perform statistical analysis. 
The observed statistical variation agreed with the th<!oretically predicted variation, refer to the file 
MoistCal.:tls for this analysis. 

The coefficient generation is d.:tennin.:d by the algorithm described in 'IM1iC-SD-Di-TI-.306, 
Radionuclide Logging Systmz In Situ Vadose Zone .l.loisture .\-hasurem.mtCalibration. Rev . 0. The 
regression function used is a power law fonn and defined by: 

V = a·CRa 
\~lhere V is the formation moisture content in volwne fraction water in vf units. One v f unit is I~,. by 
volume wat.:r. The coefficients a and ex are fit coefficients, and CR is the deadtime corrected observed 
total count rate, (els). 

6-ln. c:uing 
D • .0001!86 
a• 2.229 

8-ln. c:ulng 
D • .00008287 
a•2-~°"' 

The undersigned certifies that the data archived in data file wSD-Moist792_:?009.zip~ were collected 
and evaluated in accordance with WHC-SD-EN-11-306, and that the above-stated calibration 
co,:fficients are correct and applicable for tool SD-Moist 792. cffoctive February 25, 2009. 

Signarure: 

Is/ Russel Randall, PhD 
Thre.: Rivers Scientific 

5 
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Figure 4. Moisture Calibration Certificate, 6.35 cm (2.5-in.) Hok 

1Uoist11re Calibration E.\1rapolation to 2.5 Inch Borehole 
Instrument SD-Moist792 

February 25, 2009 

1\,-(oisture calibration was performed in the Hanford physical models. These standards have 15.2-1 cm 
and 20.32 cm (6-in. and 8-in.) inside diameter casings. The Tank Farm Direct Push borehole is cased 
with a 5.08 cm (2.5 in.) outside diameter iron casing. The calibration for the moisture response is a 
function of borehole diameter. 

The coefficient generation is determined by the algorithm described in\.\ 1IC-SD-EN-TI-306, 
Radionu,:lide Logging Systo!m ln Situ Vadoso! Zone ,\,foistur<l Mo!asuri!mo!nt Calibration. Rev. 0. The 
regression function used is a power law form and defined by: 

\\ bere Vis the formation moisture content in volume fraction water in vf units. One vf Wlit is I% by 
volume water. The coefficients a and ct are fit coefficients, and CR is the deadtime com:cted observed 
total count rate, (c!s). A linear extrapolation was applied to determine the 5.08 cm (2.5-in.) borehole 
diameter. 

l.!l-ln. borehole 
:a •.0002123 
e1•l.0I0 

The undersigned certifies that the analysis files are archived in the file ~sD-Moist792_2009.zip" and 
were evaluated in accordance with Energy Solutions procedures and that the above-stated calibration 
coefficients arc correct and applicable for tool SD-Moist 792, effective February 25, 2009. 

Signature: 

lsi R~e\ Randall PhD F ebruarv 28. 2009 
Three Rivers Scientific 

6 
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APPE~DIX A 
SPECTRAL GA~BL\ A~D MOISTURE Sl-RVEY RESliLTS 

Sw-vey plots follow for the four probeholes installed adjacent to the C-152 diversion box (uPR-
200-E-82) within the C Tank Farm. Each probehole was surveyed with both the BOO spectral 
gamma and moisture probes. Each log plot is preceded by a header information page that shows 
the probehole coordinates, repeat'overlap intervals, isotopes analyzed, observations, and logging 
probe calibration dates. The log plots show a miu.:imum of 100 feet per page with a 10-ft overlap 
between page breaks. 

The spectral gamma survey data were proc<!Ssed to quantify the natw-ally occurring radionuclides 
(K, l', & Th) and the man-made radionuclide ofCs-137 (blue solid line). The spectra were 
processed both as individual spectra for each survey depth and as a moving sum of three spectra 
(i.e., sum of the individual survey depth and the two adjacent spectra, above and below the 
current depth position). Both results are presented on the results plot. The results for the 
3-spectra sum are plotted as a wide line. Also the gross g:i.mma was calibrated to the industry 
standard of equivalent radium-226 (Eq.Ra) in a scale of2 to 5.5 pCifg (brown line). 

The neutron-neutron moisture survey data are shown with a blue dotted line. The moisture plot 
scale is 0-35 («?'o vf). 

Table Al contains a summary of the survey results for each probehok maximum log depth, 
maximw-n d.!tection level for Cs-137, and maximum d.!pth ofCs-137 detection, and special 
observations by the analyst to flag the det<!ction of other isotopes in addition to the natural 
radionuclides and Cs-137. 

Table Al. Probehole Survey Summary. 

i I i Flac I Probellok Holel)rplll Holt Otplh c,..1r1pa:11 c,..137 
i ID. (m-s) I (ftd) I Mu Detection Mul>tltttedDtplll bot~ Otller Than 

Natunib •d c,.. IJ~ 

C7940 61 .9 203 1.2 pCi/g at surface 1 ft None 
C7941 61 .6 202 16 pCvg at surface 1 It None 
C7942 61 .9 203 14 pCug at surface 1 It None 
C7943 61 .9 203 None None None 

A-1 
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'-Fr\R'.\I C7940 HEADER I'.'-iFOR:\.L.\TION 

Small Diamet r - Spectral Gamma & loisture Survey 

Probd1ole : C79-W 
Log Date: Oct 20 LO 
Project: C Fann 

Spectral: 

Elements: 
K-40 

158-155 
1-41-138 
50-46 

Natural ·ranium 
atural Thorium 

Cs-137 

orthing: 136545.1 
Easting: 575022. l 
Elevation: 202.955 

Rep at/Overlap Intervals 
t-.loi ture : 

I otopes Analyzed 
Energies sed (ke V) 

1462 
1650-2390 

2614 
661 

Ob en·ations 
-Spectral: 

Depth Ref: 
Ground Surface 

110-104 

Cs-137 was obs,mred at th< urfa e with a reading of 1.2 pCi/g. The pion d 
gros uses an energy tl1re hold of IO00ke V, and does not re pond to Cs-137. 

Ioisture : 
'.\loistur values range from 2-9%. 

Spec tral 
Date : 
Electronic Fik 

(o i ture 
Date: 
Electronic File: 

Calibration Certificate 

Apr2 l , 20 9 
Cal_ D-GR-2_2009-v0.zip 

Feb 25, 2009 
SD-\foist792 _ 2009.zip 
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C - C7940 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) Cs-1 37 (pCi/g) K (pCi/g) U t.f>Ci/~ Th (pCi/g) 

0 10 20 0 
2 3 4 5 

I 10 20 0 2 3 
0 

••• • • • • ·, • 
10 • ,:• 

• ••• • • • • 
20 • •• ,~ 

•• • • • • 
30 • • • • • • • • • • 
40 • • • • • • • g • • • £ 50 • • 0. • Cl) • 0 • • • • • • 60 • • • • • • • • • • 70 • • • • • • • • • • 
80 •• • • • • • • • • • 
90 • • • • • • • • • • 

100 • 
0 10 20 30 2 3 

Moisture (vf%) 
D 1 20 0 2 
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C - C7940 - Spectra Gamma & Moisture Survey 
Gros (pCi/g Eq.Ra) Cs-137 (pCi/g) K (pCl/g) U (pCi/g) Th (pCl/g) 

0 10 20 0 1 '2 
2 3 4 5 I 10 20 1 o 1 2 3 

90 +--~__, ___ ....___~--,. +---~-------..--_,,,,..,..._ ____ ,,........___._ 

100 

110 

120 

130 
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170 
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190 
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C - C7940 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) 
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C-f RI C79.J1 HE DERI:--iFOR~I.-\TION 

Small Diamet...r - Spectral Gamma & Moi tur Survev 

Probehole : C7941 
Log Date : Oct 201 0 
Project: C Fann 

pectral: 

Ekments: 
I-.:-40 

75-72 
71-70 

Natural 'ranium 
atural Thorium 

C -137 

-Spectral : 

t ·onhing· 1 6 - -l8 2 
Easting: 575046. • 
Elevation : 201 .95 

Repeat/Overlap Intervals 
Moisture : 

Isotopes Analyzed 
Energie sed (ke ) 

1462 
16 ·0-2390 

2614 
661 

Ob ·e rrntion 

Depth Ref: 
Ground Surface 

109-102 

Cs-137 was ob erved at th~ surface with a maximum of 15. 7 pCi/g. 1l1e 
plotted gro s uses an energy thre hold of IO00ke , and doe not respond to C -
137. 

Moi ture: 
~Ioistu.re values range from 1-20~ o. 

Spectral 
Date : 
Electronic File : 

t\loisture 
Date : 
Elel:tronic File: 

Calibration Certificates 

Apr2 I. 2009 
Cal_SD-GR-2_2009-v0.zip 

Feb 25, 2009 
D-Moist79 __ 2009.zip 

.-\-6 

D-16 
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C - C7941 - Spectra Gamma & Moisture Survey 
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C - C7941 - Spectra Gamma & Moisture Survey 

Gross (pCilg Eq.Ra) 
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C - C7941 - Spectra Gamma & Moisture Survey 
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l •f \ R I C7942 HE DER INFOR~I. TI01 

Small Diameter- Spectral Gamma & Moi ture Sun ·ey 

Prob ho le: C7942 
Log Oak: 
Project: 

Oct 2010 
C Farm 

· orth ing: 136 526.1 
Easting: • 75049.6 
Elevation: 202 .649 

REPEAT/OVERLAP INTERVALS 
pectral : 137• 134 Moisn1re : 

122-118 
83-80 

Elements : 
K-40 
· atural Uranium 

Natural Thorium 
Cs-137 

-Spectral : 

Isotopes Analyzed 
En ergies sed (ke V) 

1462 
1650-2390 

2614 
661 

O bservations 

D pth Ref: 
Ground Surface 

134-127 
30-23 

Cs- 137 was observed from urfac to 1ft, with a maximum of 13. 7 pCi/g. 111e 
plotted gro uses an energy thresho ld of I 000ke V, and does not respond to C -
137. 

[oisture: 
loisture value range from 3-16%. 

Spectral 
Date : 
Electronic File : 

Moisture 
Date : 
Electronic File: 

Ca libration Ce rtificate 

Apr 21. 2009 
Cal_SD-GR-2_2009-v0.zip 

Feb 25, 2009 
SD-~foist792_2009.zip 

- I 0 

D-20 
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C - C7942 - Spectra Gamma & Moisture Survey 
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C - C7942 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) Cs-137 (pCilg) K (pCi/g) U (fCi/~ Th (pCi/g) 
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C - C7942 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) 
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C-1· R\I C7943 HEADER NFOR.vL..\TIOr " 

Small Diameter - Spectral Gamma & 1oisture Survey 

Probehol : C7943 
Log Oak 
Project: 

Spectral: 

Elem.:nts : 
~-40 

Oct 2010 
C Fann 

152-147 
150-148 
75-71 

Natural Uranium 
1 atural Thorium 
Cs-137 

North ing: 136519.7 
Easting: 57503-U 
Elevation : 203 .147 

Repeat/Overlap Intervals 
loi ture: 

Isotop s Analyzed 
Energies sed (ke V) 

1462 
1650-2390 

2614 
661 

Observations 
Spectral: 

Depth Ref: 
Ground Surface 

140- 132 
55-53 

Cs-137 was not observed. TI1e plotted gross use an energy threshold of 
lOO0keV, and does not re pond to Cs-137. 

t foisture : 
Moisture values range from 2-20°0. 

Spectral 
Dal<! : 
Electronic Fil : 

Moi ture 
Date: 
Electronic File : 

Calibration Certificates 

Apr 21. 20 9 
Cal_SD-GR-2_2009-v0.zip 

Feb 25, 2009 
SD-Mo ist792 _ 2009 .zip 

A- 14 

0-24 
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C - C7943 - Spectra Gamma & Moisture Survey 

Gross (pCi/g Eq.Ra) 
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C - C7943 - Spectra Gamma & Moisture Survey 
Cs-137 (pCi/g) K (pCi/g) U (pCi/q) Th (pCi/g) 
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C - C7943 - Spectra Gamma & Moisture Survey 
Gross (pCi/g Eq.Ra) 
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November 19, 2010 

State of Washington 
Department ofEcology 
Nuclear Waste Program 
Hanford Project 
3100 Port of Benton Boulevard 
Richland. Washington 99354 

Subject: Water Well Reports 

To Whom It May Concern, 

RPP-48609, Rev. 0 

~ 
ENERGY SOLUTIONS 

FS-NW-LT-5418 

Attached are Water WeU Report forms addressing decommissioning operations fo r five 
geotechnical borings relating to Notice of Intent Start Cards SE08 l 72 and Abandonment Start 
Cards AE10775 (UPR-82 location) as noted on boring specific water well reports. 

The borings were driUed using direct push technology. The work was conducted in Benton 
County on the Hanford Site's C Tanlc Farm. The boreholes have been GPS surveyed. 

If you have any questions, please contact me at 375-9587. 

Very truly yours, .. 

~a.aJL 
Martin G. Gardner, Manager 
Remediation and Well Services 

jmr 

Attachments 

CHPRC 

WRPS 
' 

- S. H. Worley 

-H.A.Sydnor 

R3-60 

E6-31 

EnergySoliitions - K. D. Reynolds G2-02 
D. E. Skoglie G2-02 
R. Z. Steffier G2-02 
MGGFile/LB 

2},15 SleYCA& Ori'l'e, Suite 240 • Richland, WA 99354 
309.311.8006 • Fu: 509.315.9500 • www.energysolulioos.com 

E-1 
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~ 
ENERGYS<X.uTlll\S 

FS-NW-LT-5418 

ATTACHMENTS 

Resource Protection Weil Reports 

Consisting of 6 pages 
including cover sheet 

E-2 
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Please print, sign and return to the Department of Ecology 
RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE10775 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED} 
Construction/D«ommission ('":c " in box) 
0 Construction 
181 Decommission 
ORIG/N,'.L INSTALUTION Noti<.-e of /111,mr N11mb1!1: 

SEos112 
Consuhing Firm Energy Solutions 
Unique Ecology Well lDTag No. ,.C7"-9"-4'""0'------- - -

WELL CONSTRUCTION CERTlFICA TION: I cunstruru.J mdla, 
xccpt respocuibilil)' fo, C011S1J1.1Clion of lltis well , 31"1 its compli:ince with all 
W:islli,,Jk)ft wdl ~~"' Jland~rds. M•lo:ruls IISCJ ;ond 1hc in(orm;uion rq,unl:\l 
.u,o.., :an, mir 10 my t,,:,1 ltnowted!e 311d belier. 

11!1 Orilt.:,- 0 Enjino:r O Tr.ii-= 

Monie (Print ....... F"ltSl l•famc) =Sk~oi: ... lic~· ~P.~•W--=-=-,--:r-rr----.--::----
Driller'Engineer rr rainee Signarure Ifov ':J-( n.~ )i._; 
Driller or T r:1 inee License No. ~' 5~8=0'-----------

If trainee, licensed driller's Si:nature :rnd License Number: 

Type of Well ("":c in bo:r) 
0 Resource Protection 
~ Geotech Soil Boring 

Property Owner U.S. Department of Energy 
Site Address 825 J~dwin Ave. 

City Richland County B"'-e,..n""to..,.n.__ _____ _ 

Location ~1/4-11-4 NEl/4 Sec 02 Twn 12 R ~ 

EWM 18] or WWM 0 
Lat/Long ts. t, r 
still REQUIRED) 

Lat De~ __ Min _ _ Sec ___ _ 

Long Deg __ Min _ _ Sec ___ _ 
Tax Parcel No.!.-'N:..:.IA..,____ _________ ____ _ 

Cased or Uucasc:d Diameter 3.0 inch Static Levd ~N/~A~ --

Work/Decommission Start Date .,_10,,,1_._1.._.1n..._o,u.,I0'-------- -

Work!Decommission Co1T11>leted Date .,_l .!.!l/_,.0;,,,_,.· 1_._20~1,..,0,__ ____ _ 

Construction Desi n Well Data Forrnation Descri tion 
The direct push tubing (2.5 inch UPR-82, C Tank Farm, 200 East 

Area , Hanford Site , Benton County l 
i I 0 .0 .) was driven to a depth of 203 

l ft bgs. The drive point 0 .0 . fs -3.0 
! inches diameter. Geophysical 
\ logging (Moisture and Ganvna) 

was conducted to Identify sample 
locations. The boring was 
decommissioned and nine moisture 
probes were installed at 176.5, 

Formation was sand with minor gravel ! 
layers (noted during driving). I 

156, 136,116.96, 76. 56 and 36 
and 16 ft bgs. Reference Variance 
Request for Direct Push Bore-holes 
dated 3/12/2009. 

0.0 

16 

Jli 

511 

711 

11 6 

IJfl 

1.511 

17rd 

?OJ 

ECY 050- 12 (Rev 7/06) 

Surface protection and identification 
marker (boring number and date 
decommissioned) were set in place. 

0 = bentonite crumbles 

S = sand/diatomite 

SCALE: 1·= §L!l PAGE ! OF 1 

E-3 
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Please print, sign and return to the Department of Ecology 

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE10775 
(Sl'BMJT O:"iE WELL REPORT P[R WELL INSTALLED) 
Constructioo/Deconunission ("x " in box) 
0 Construction 
C8J Decommission 
ORIG/NA L INSTA LU TION Notice uf /11te111 N11mb1tr. 

SE03\72 
Consulting Finn Energy Solutions 

l.:niqnc Ecology Well lDTag No. ,-C..:..79<-'4"'-1 _______ _ 

WELL CONSTRUCTION CERTlF!CATION: ICIIIUtruCICtl and,u, 

:acccp1 mponsibili1y tor construc6on or lhis well , •nd iu compl~cc 11,ith ill 
W:uhing1,'MI ,..,11 cunslruction stontlanls. 1'1311:rfal,; u'4:u :iml 11k: inform:nion rtpnncu 
ai>uvc :an: tl'\JC tu my bc~t ltn,,,.ic-Jge :inJ hcliti. 

l8l Drilk-r O l:n~;""'-.,. 0 Trainee 
N,1111,: (Print l..:lst, t'i!Sf Nome) ,.$k,..,,""gti<.,.· ._.Du""""vi.._dc--__ ..,_..,. __ ......,..... __ 
Driller/Engineer trrainec Signan,re j)c;..;.l.E hloe. l , ; 
Driller or Trainee License No. 1580 sd 

If trainee, licensed driller's Sii:nature 11nd License N11mber: 

l}pe of Well ( "'.tin box; 
U Resource Pro1ectioo 
C8;] Geolech Soil Boring 

Property Owner U.S. Dcpa~t of Energy 

Site Address 825 Jadwin Ave. 

City Richland County .!a!B~e1~1t~onL1.--------

location SEl /4-1 '4 NEl/4 Sec Ql Twn ll Rill 

EWM~orWWMQ 

Laf/Long (s, t, r 
still REQUIRED) 

Lat Deg __ Min __ Sec ___ _ 

Long Deg __ Min __ Sec ___ _ 
Tax Parcel No . .,_,N,.,IA_,__ ___ __________ _ 

Cased or Unc:ised Diameter 3.0 inch Static Level ,.,N"-'/ A_,__ __ 

Worki Decommission Start Date .!,;I0l!!n..::.- ~1/2-=-0~t~0'----------

Work,'Dccommission Completed Date ..._!.,.1/..,.0.,,,5/2=0.:..:l O,..__ ____ _ 

Construction Desi Well Data Formation Descri tion 
l The direct push tubing (2.5 inch 
i 0.0.) was driven to a depth of 202 
' ft bgs. The drive point 0.0. is -3.0 

inches diameter. Geophysical 
logging (Moisture and Gamma) 
was conducted to identify sample 
locations. The boring was 

, decommissioned and nine moisture 
I probes were instaRed at 173, 154, 
i 134,114, 94, 74, 54 and 34 and 14 
I ft bgs. Reference Variance 
! Request for Direct Push Bore-holes 
\ dated 3/12/2009. 

I 
0.0 

14 
~dte~~ r. rr.rrr.rrrr.r 

%~8 :@ggg 8 8 ° 
J-' rJ;_.r r.rcF,tU(t{r 

~o8'8goioB2> c 
5-' r n-r._ .rfh,rr ;-rg 

38S~g '8808 8 
H fi> rrrrf{r,$ f'.1g<;_2p<J,B8 8"' 0 

(.-:) ,? " 
'14 "ff ,.rrrr .r1.rr fr 

~a s~~ftP(!)~~it 
11-' r r.r,J" r.rrrn-.rr 

B'btzii~'b~.,c. ?-fi58 
IJ-' Jr r rr rrrrrr. 

3&;,~f~ f?l--./l:,'b'oa 
15-' ,rrr,rr .rrrr .r,rc 

'ti'b2;'~ & ?:lif'., a, 
173 Ju f rf r .r ,;r l,1"f f, 

}oeg;_ft[;~ >g~ · 
?O? r., u a . 

ECY 050- 12 (Rev 7!06) 

Surface protection and identification 
marker (boring number and date 
decommissioned) were set in place . 

O = bentonite crumbles 

S = sand/diatomite 

SCAlE: , • .,. §L!! PAGE ! OF ! 

E-4 

UPR-82, C Tank Farm, 200 East 
Area, Hanford Site. Benton County 

Formation was sand with minor gravel 
layers (noted during driving). 

Ecology is a n Equal Opportunity Employer 



RPP-48609, Rev. 0 

Please print, sign and return to the Department of Ecology 

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE10775 
(SUBMIT O'.'iE WELL REPORT PER WELL INSTALLED) 
Construction/Decommission ( ":c ~ i11 box ) 

0 Construction 
181 Decommission 
ORIGIN.fl INST.fll.4TION No1it-e 0//111,mr N11111ht'r : 

SE08172 
Consulting Firm Encr11v Solutions 

L'nique Ecology Well lOTag No. -C7~9_4=2 _______ _ 

WELL CONSTRUCTION CERTIFICATION: 1 cunstru.:tcd . ,1111 01 
Xtcpl rapomibili1y fur C1lllSUUCliun of IM ~II. mJ irs C0""4>li;mcc wi1h :an 
W:waiasu,n wdl cnasina:tiun Sl:ln<bnl<. M:IICNls usal 1nu the infonn:niou rrponc-.J * "" - lrue lO my ~l knowlcJ!C -.I belief. 

ii Driller O EnJinm- 0 T~ntt 
Namr !Pri nt usi, Fint Na=) S ... k-Qdj.....,-c~Pa~•illa..,,,---.,-,,--,.,--,,-,c------,------
Drillcr/Engi~r tr rain~ Signature b/Ok;;;l e -~1~1,, 
Driller or Trainee License No. -'-'t,=· s=o _ ________ _ 

If trainee, licensed driller's Slcn:iture :mtl License ;\"umber: 

Type of Well ( "'x ill box) 
0 Resource Protection 
181 Geotech Soil Boring 

Property Owner U.S. Dep:111ment of Encr4v 

Site Address 825 Jadwin Ave. 
City Richland County .. Ek.._.n ... ro.,.n"------- --

Location SEl /4-1/4 fill /4 Sec Ql Twn ll R 1.§s 

EWM 181 or WWM 0 
Lar/Long (s, t, c 
still REQUlRED) 

Lat Deg _ _ Min __ Sec ___ _ 

Long Deg _ _ /1.·lin _ _ Scc ___ _ 
Tu P:irccl ~o-!..!N'-"IA:,__ ___ _ ____ ____ _ _ 

Cased or Uncased Di:imcter 3.0 inch Static Level ~N~iA~- -

Work/Decommission St::in Date .,_10"'"/"'08"'",'"'J"'_O:..cl..,0'----- ----

Work/Decommiss iou Complc:ted Date .,_I l'--'-/ 04"-"-n"'_0"--'1.,,_0 ___ __ _ 

Construction Desi. Well Data Fonnation Descr i tion 
i The direct push tubing {2.5 inch I O.D.) was dri~en lo _a depth _or 203 
. ft bgs. The dnve point O.D. IS -3.0 

inches diameter. Geophysical 
logging (Moisture and Gamma) 
was conducted to identify sample 

t locations. The boring was 
! decommissioned and nine moisture 
l probes were installed at 176, 156, 

136, 116, 96, 76, 56 and 36 and 16 
ft bgs. Reference Variance 
Request for Direct Push Bore-holes 
dated 3/12/2009. 

o.o 

Iii 

J6 

76 

116 

136 

156 

176 

! OJ 

• 

Surface protection and identification 
marker (boring number and date 
decommissioned) were set in place . 

O = bentonite crumbles 

S = sand/diatomite 

SCALE: 1·= filJ! PAGE ! OF J. 

UPR-82, C Tank Fa rm, 200 East 
Area , Hanford Si te, Benton County 

Formation was sand with minor gravel 
layers (noted during driving). 
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Please print, sign and return to the Department of Ecology 

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE10775 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 
Construction/Decommission ( .. x•· in b<>x) 
0 Consrn1ction 
~ Decommission 
OR/GI.VAL INST.•lL•TION Notice of fnrt'III N11mb1tr: 

SE08172 

Consulting Firm Energy Solutions 

Unique Ecology Well lDTag No. !oC7<.!.L94i.JL--------

WELL CONSTRL1CTION CERTIFICATION: 1 runs1ruc10J :inJ/ur 
:iccep1 r-Mponsibili1y fur co11$1ruelion o( 1his well. aml its coo,pliiucc .,i,h all 
W:uhin110n well CORSIFUC:lioo stanJ:nds. Matcri<lls u,;cd ond llt<e infnntl:llion n:pmt,-d 
above •re iru, 10 my bc:s1 knowkilSC ~J belief. 

rg] Drill.:r O Entincer D T~in•-.: 
Name (Prin1 us1. First Name) ,,,Sk,..0""1!.,,.ie~. Da=v.,,.iuc.....--~-~---~
Driller/Engineer /Trainee Sigruinm~ \)c;.., :..C f · R~ l, .: 
Driller or Trainee License No . .Ll5..,8.,0'------------

(I' tr:iincc, licensed driller's Signature :ind License Number: 

Type or Well r·x in bo.~) 

0 Resource Protection 
18] Geotech Soil Boring 

Property Owner IJ.S. Department of Energv 

Site Address 82; fadwin Ave. 

City Richland County ... B,,,e...,_nr,...o.,.n _______ _ 

Location ~1!4-1/4 ~ 1/4 Sec 02 Twn 11 R lli 
EWM 181 or WWM 0 
Lat/long (s, t, r 
still REQUrRED) 

lat Deg __ Min __ Sec ___ _ 

Long Deg __ Min __ Sec ___ _ 

Tax Parcel No.J..lN'!.!./A~--------------

Cased or Uncased Diameter 3.0 inch S1atic Level ..,_l<il:..,.A.,__ __ 

Work/Decommission Start Date: J.;10..,1_._2-'-'m-"-"-o.,_,10,___ ______ _ 

Work.:Decommission Completed Date .,_f ,._l/~04:!!./_..20s,,.;l...,,0,___ ____ _ 

Construction Desil!Tl Well Data Formation Descri tion 
The direct push tubing (2.5 inch 
0 .0.) was driven to a depth of 180 
ft bgs. The drive point O.D. is -3.0 
inches diameter. Geophysical 
logging (Moisture and Gamma) 
was conducted to identify sample 
locations. The boring was Tubing break at 148 ft bgs. 
decommissioned and seven 
moisture probes were installed at 
135, 116, 96, 76, 56. 36 and 16 ft 
bgs. Reference Variance Request 
for Direct Push Bore-holes dated 
3/12/2009. 

o.o 

16 

)6 

S6 

116 

1.15 

180 

ECY 050·12 (Rev. 7106) 

Surface protection and identification 
marker (boring number and date 
decommissioned) were set in place. 

O = bentonite crumbles 

S = sand/diatomite 

SCALE: 1"= §QJl PAGE 1 OF ! 
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UPR-82, C Tank Farm, 200 East 
Area, Hanford Site, Benton County 

Formation was sand with minor gravel 
layers (noted during driving}. 
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• 
Please print, sign and return to the Department of Ecology 

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE10775 
(SUBMIT O~E WELL REPORT PER WELL lNSTALLEO) 
Construction/D«ommluion ("x " in box) 
0 Conslmction 
18] Decommission 
ORIGINAL INSTALUT./ON Notice of 1111!!111 N11111bt'1~ 

SE08172 
Consulting Firm Energy Solutions 

Unique Ecology Wcll lDTag No . ... c.;,..79'--'4=3-A _______ _ 

WELL CONSTRUCTION CERTIFICA TJON: 1 eQf\WUCo:d :ind/or 
accept iespul\jibility ror ,oos1r11Ction ur lhis wdl, :inJ i1> compliance IVilh •II 
W2<hu1g10n •-ell coosll'IIC!ion st:md:uJs. l,br.:r~I; used •n<l the: inlinn11i011 r•pottc-.J 
above arc 11u.: to my lx:sl uwwlcd¥C anu bcli<r 

181 Drillet O En:,inccr O ·rr.iinec 
N•me tPrinr ust. Fir.;1 Namo:) ,..Skowa,¥(,..i(,.,0.<1!.!•i1>1.,l ,::---::,-----,--
Drillcr,'Engineer rrr:iinee Signarure KA--~ M,...;,,;J, L 

Dri ller or Trainee License No. ~1=53~0~---·----:J __ _ 

H lr:ainec, licensed drill~r•s Siznature and License i'iumber: 

1}_pe or Well {"x in bo.r) 
U Resource Protec1ion 
18] Geotcch Soil Boring 

Property Owner U.S. Deparnnent of Energy 

Site Address 825 fadwin Ave. 
City Richland County .. B""en..,.,t""'on,.,__ ______ _ 

Location sg 1/4--i/4 ?if: 1/4 Set Ql Tw1111 R ill 
EWM C8J or WWM D 

· LaVlong (s, r.. r 
still REQlffRED} 

Lat Deg __ Min __ Sec ___ _ 

Long Deg __ Min __ Sec ___ _ 
Tax Parcel No.'-'N~!A.,__ _____________ _ 

Cased or Un<:ased Di:imeter 3.0 inc:h Sl3tic level l\'"""·1'--'-A,__ _ _ 

Work/Decommission Start Date .,_,10,,_/0,.,6,,._/2,._,0,.,l"'0 ___ ___ _ 

Work/Decommission Complc:ted Date '"I 0=/2=0=/=20~1=0'-------

Construction Dcsi1m Well Data Formation Descri tion 

The direct push tubing (2.5 inch 
0 .D.) was driven to a depth of 203 
rt bgs. The drive point 0 .0 . is -3.0 

1 
inches diameter. Geophysical 
logging (Moisture aryd Gamma) 
was conducted to identify sample 
locations. The boring was 

I 
decommissioned. Reference 
Variance Request for Direct Push I Bore-holes dated 3112/2009. 

I 0.0 
t 

l 

l 
I 

l 
! 
~ 
i 

?OJ 

'l 

Tubing break at 124 ft bgs. 

Borehole location was surveyed . 

0 = bentonite crumbles 

SCALE: 1"= §Z..!l PAGE 1 OF 1 

UPR-82, C Tank Farm, 200 East 
Area, Hanford Site, Benton County 

Formation was sand with minor gravel 
layers (noted during driving). 
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APPENDIX F 

SAFETY DOCUMENTATION 
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~ 
ENERGYSOLUT/lhVS Field Safety and Health Inspection Report 

Date: I 101s12010 I Time: I 1130 I Inspected by: I Kris Hutchings 
Location: C Tank farm UPR 82 Direct Push Project 
Work Activities Direct push activities at UPR 82 siteC7942 

Weather Conditions Clear skies, humid, 70 F 

Observations 
Industrial Hygiene Industrial Safety 
N/A IH Monitoring/Sampling YES Applicable PP E YES I Heavy Equipment N/ A Excavations 
N/ ;i. Hazard Communication YES Walking/Working N/A Elevating Work N/ A Underground Utilities 

Surfaces Platforms 
N/A Respiratory Protection YES Housekeeping N/A Crane and Rigging N/A Machine Guarding 

N/A Confined Space N/ A Showers and Eyewash I N/A Vehicular Traffic YES Rota ting/Moving 
Stations Equipment 

N/A First Aid/injury/illness N/A Elect rica l N/A Fall Hazards N/A Hand/Power Tools 

N/A Heat Stress (WGBT) N/A L.OT.0. N/A Falling Objects N/A Stored Energ,1 

YES Ergonomics N/A Overhead Uti lities N/ A Ladders and Stairs YES Pinch Points 
N/;i. Ventilation/lEQ YES Signs and Barricades I N/A Scaffolds YES Applicable Permits 
YES Noise and/or Vibration N/A Fire Hazards N/A Air/Steam/Fluid> S00 N/ A Pre-Job Meetings 

psi 
N/.>. Lighting N/A Compressed Gas N/A Steam/ Fluid >200'F YES Work Documents 

Storage 
N/ t>. Other IH N/A Exits/Doors/Fire Lanes YES Employee Concern N/A Other (Safety) 

Comments/Items needing addressed 
A sound survey of the worksite at UPR 82 C7942 was conducted to assess the hazards present at the current work 
location. The survey concluded that the work barriers and signage were able to communicate clearly that hearing 
protection was required when the equipment was operating. Additional barrier material was placed outside of the 
fence line to discourage pedestrian traffic that walked the fence line (image 1). Workers were practicing fa ir 

ergonomic practices to reduce back strain and repetitive motion to the greatest extent possible during observation. 
Applicable PPE was worn properly and the work area was clear from debris. A photo of the site can be seen below 
(image 2) . The results of the sound survey can also be seen below (image 3). As work progresses on the project and 
moves nearer the fence line, limiting the pedestrian traffic along the area is a concern . Workers have been 

instructed to increase signage when work begins at the next di rect push location. A worker question about the 
sound levels associated w ith the drill head was addressed by measuring t he drill head at different points. The area at 
the bottom of the unit where the pipe threads is the loudest-as it is the point of impact for the hydraulic hammer. 
It was also demonstrated that the sound levels at the operator station decrease gradually as the pipe length 
descends into the soil. I 

Signature/Date '1-. (--fr--. /0/1:2./10 ! Review Signature/Date I 

KSZ.~ t-\vR.~~(AS I 
I I 

071610 Re,, 1 
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~ 
Er -;F.RGYSOLUTJQiVS Field Safety and Health Inspect ion Report 

Im.age 1- Work site image. Notice the wo~ers walking the fence line in close proximity to th work. Drillers ce.ised work as they noticed fee t 
traffic; however they were not able to always notice the traffi c Immediately. Recommendation was made that additional signai:e be placed to 
encourage workers to take ;a differe nt route to the m;iin C hrm change out trailer. 

fma1~ 2- N: sit:! : • ,g? t:J!c~ i _r:, f.?nce tire to Ce.,,cns:rata prt:xmlity cf fence to wcrk ac:1vit:es 

071610 Rev 1 
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~ 
E~ £RG\SOLlFT/Oi\S Field Sa fety and Hea lth Inspect ion Report 

Date : l 1011212010 I Time: I 0900 I Inspected by: Kris Hutchings 

Location: I C Tank farm UPR 82 Direct Push Project 
Worl< Activit ies I Direct push activities at UPR 82 siteC7940 

Weather Condit ions Clear skies, 64 F, light breeze 

Observations 
Industrial Hygiene Industrial Safety 
N/ A IH Monitoring/Sampling YE5 Applicable PPE YES Heavy Equipment I N/ ;>, Excavations 

I 

N/ :>. H,Hard Communication YES Walking/Working N/ .. Elevating Work N/ :>. Underground Utilit ies 
Surfaces Platforms 

N/ A Respiratory Protection YES Housekeeping N/ .. Crane and Rigging N/A Machine Guarding 

N/ .. Con fined Space N/ ;>, Shower, and E·,~wa,h N/ ~ Vehicular Traffic YE5 Rotating/Moving 
Stations Equipmen t 

N/.l First Aid/injur1/illness N,'A. Electrical N/ ;>. Fall Ha!a di N/A Hand/ Power Tools 

NI .. Heat Stress (WGBT) N/;>. I L.0.T.O. N/ :>. FallingOt:jem N/A Stored Energv 

YES Ergonomics N/A Overhead Utilities N/ :>. Ladders and Stairs YES I Pinch Points 
N' ' '" Ventiiation/lEQ '/ ES Signs and Barricades N/ !. 5cafiolds '/ ES Applicable Permits 
YES Noise and/or Vibration N/ :>. Fire Hazards N/ >. Air/Steam/Fluid '> 500 N/ A Pre-Job Meetings 

psi 
N/ ;>. Lighting I N/ ;>, Compressed Gas N/ :>. Steam/Fluid > 2oo·F ye; Work Documents 

Storaiie 
N/A Other IH I N/ A Exit s/Doors/ Fire Lanes I YES Emplo•1ee Concern N/ :>. Other (Sa fety) 

Comments/Items needing addressed 

Workers were observed in the process of unloading pipe from transport pallet. Workers used team lifting and good 

ergonomic practices (see image 1). The current drill site is in close proxim ity to a heavily trafficked area -both 
pedestrian and vehicular. Upon recommendat ion the crew erected additional hearing protection signage, and were 
able to locate some traffic safety cones to create a work space buffer (see image 2) . It is recommended that the 
signs that were borrowed from support to facilitate better signage be retired from use after this project. They are 
not OSHA compliant warning signs (see image 3). This observation stems from 29CFR 1926.200 {c) (2) which states 
" Caution signs sha ll have yellow as the predomina ting color; black upper panel and boarders; yellow lettering of 
"cautionw on the black panel; and on the lower ye llow panel for addi tion sign wording. Black lettering sha ll be used 
fo r addi t iona l wording." Crews were attentive and cea sed work when individuals were in near the work site. It was 

observed that the increased signage had a minimal deterrent effect on traffic through the area however (see image 
4). Work at this location will be finished quickly, however it is recommended that future activities with similar 

condi tions. i. e. close proximity to trafficked areas, should util ize addit ional control practices to alter the flow of 

traffic. _ / 

Signature/ Date -r h _ ff>.. JD/Jr.Ao Review Signature/Da te I - ~- • .. } - i:/ ! i .,,__-

I ~r, /lvru/,1. Y,5- I ,r<..,,,~'w? 7:.. , 1 ~ 
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