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COMPLETION REPORT FOR LEAK DETECTION CHARACTERIZATION 
NEAR SINGLE-SHELL TANK 241-C-105 

 
 
 

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 inside C Tank Farm near tank 241-C-105 located in the 200 East Area of 
the Hanford Site.  WRPS contracted EnergySolutions Federal Services, Inc. 
(EnergySolutions) to perform the field activities required to gather this data.  This data is 
intended to provide information about the leak site (source) for contamination observed 
in drywells adjacent to 241-C-105.  
 
FSWO-DOW-029, Description of Work:  Phase 2 Soil Characterization Near Single-
Shell Tank 241-C-105, Rev. 0 (see Appendix A) provides a detailed description of the 
scope of work performed.  EnergySolutions 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-029, Description of Work:  Phase 2 Soil Characterization 

Near Single-Shell Tank 241-C-105, Rev. 0 
Appendix B, Global Positioning System Coordinates and Map 
Appendix C, Drilling and Sampling Daily Work Records 
Appendix D, Small Diameter Geophysical Logging for C Tank Farm Leak Assessment of 

Tank 241-C-105 
Appendix E, Washington State Department of Ecology Documents 
 
 
 



RPP-RPT-43823, Rev. 0 

2 

2.0  SUMMARY OF ACTIVITIES 
 
 
FSWO-DOW-029, Rev. 0 was prepared and submitted prior to deployment.  The 
description of work provides detailed work instructions and information for conducting 
characterization efforts inside C Tank Farm.  A hydraulic hammer unit was used for 
pushing up to two exploration boreholes to a projected depth of 15.24 meters (50 feet) 
below ground surface (bgs), or refusal, for geophysical logging.  The exploratory 
locations were selected based on ground-penetrating radar data and as-built infrastructure 
drawings.  Each investigative site is approximately 1.22 to 1.52 meters (4 to 5 feet) from 
the 241-C-105 tank wall, near the tanks cascade overflow pipe line.  On September 23, 
2009, drilling equipment and support items were staged inside C Tank Farm at 
borehole C7469.  The hydraulic hammer unit crew commenced pushing the first borehole 
for this task that same day.  The work scope was completed October 9, 2009.  Including 
mobilization and demobilization, there were 12 field days that the hydraulic hammer unit 
and crew were dedicated to the C Tank Farm activities.  Because of the contamination 
encountered and as low as reasonably achievable (ALARA) concerns, there were 
69.75 hours of downtime 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. 
 
Borehole C7469 met unexpected refusal at 11.0 meters (36.1 feet).  Verification of the 
borehole’s depth resulted in an unexpected outcome.  The end of the tag tape was 
contaminated with 750,000 disintegrations per minute beta/gamma radiation, which 
exceeded the Radiological Work Permit.  New Radiological Work Permits had to be 
prepared for both pushing and logging of the borehole.  The Vadose Project Technical 
Point of Contact chose to log the borehole at this depth. 
 
Geophysical logging was performed October 6 from surface to total depth, using a 
sodium-iodide (NaI) scintillation gross gamma detector and a moderate sensitivity 
Geiger-Mueller (GM) gross gamma detector.  The borehole was surveyed twice to ensure 
accurate measurements at the bottom of the borehole.  Radiation levels at 7.16 meters 
(23.5 feet) bgs exceeded the NaI detection range of 68,000 pCi/g eCs-137.  Radiation 
levels continued to increase near the bottom of the borehole.  Activity exceeded the 
detector’s detection range of 43,000,000 pCi/g of eCs-137 at 10.7 meters (35 feet) bgs.  
Detailed results from the geophysical logging efforts are provided in Appendix D.   
 
Because of radiological concerns, the Vadose Project Technical Point of Contact chose 
not to push the second exploration borehole.  With logging completed, borehole C7469 
was then decommissioned.  The Vadose Project Technical Point of Contact chose to 
decommission the borehole leaving the contaminated rod in the ground.  Ensuring the 
tubing was below the surface, the borehole was filled with bentonite to the ground 
surface.  
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3.0  LOGGING AND DIRECT PUSHING DETAILS 
 
 
3.1  GLOBAL POSITIONING SATELLITE SURVEYING 
 
With the use of a Trimble1 5800 Global Positioning Satellite Survey system and per 
FSWO-DOW-029, Rev. 0, the original locations of the exploratory boreholes were 
identified using paint and stakes.  Once the task was completed and the borehole 
decommissioned, the exploratory borehole was recorded for accuracy.  The recorded 
coordinates were placed on a map showing their locations in direct relation to the 
underground storage tanks in the vicinity.  The coordinates, elevation and a map showing 
completed push location/borehole are provided in Appendix B.   
 
 
3.2  DIRECT PUSHING 
 
Per FSWO-DOW-029, Rev. 0, the exploration borehole was pushed using a hydraulic 
hammer system mounted on a tractor-type carrier.  A 6.35 centimeter (2.5-inch) outside 
diameter x 4.45 centimeter (1.75-inch) inside diameter casing was driven at the 
predetermined location to the specified depth, or refusal.  Once the exploration borehole 
was geophysically logged, the data was reviewed by WRPS personnel to determine a path 
forward.   
 
 
3.3  GEOPHYSICAL LOGGING 
 
Pacific Northwest Geophysics and Three Rivers Scientific conducted the geophysical 
logging data collection and analysis services on the exploration borehole.  For the 
geophysical logging, a portable small diameter logging system was used to collect 
geophysical data with a NaI detector and a “Green GM” (a Geiger-Muller scintillation 
type detector) from the surface to the bottom of the borehole.  Calibration details, survey 
results and data interpretation, as well as copies of the collected and processed log data, 
are provided in Appendix D.   
 
 
 

                                                 
1Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California. 
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4.0  BOREHOLE DECOMMISSIONING 
 
 
Decommissioning of boreholes is conducted in accordance with the Washington 
Administrative Code (WAC) 173-160 requirements.  While decommissioning boreholes, 
the tubing is back pulled while granular bentonite is simultaneously added to the borehole 
until bentonite reaches the surface.  As mentioned above, contaminated tubing (the 
bottom assembly and twelve 6.35 cm x 1.22 m [2.5 in. x 4.0 ft] rods) was left in the 
subsurface of borehole C7469 while filling it with bentonite to surface.  Washington State 
Department of Ecology documentation for borehole installation and decommissioning is 
located in Appendix E.   
 
 
 

5.0  REFERENCES 
 
 
WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” 

Washington Administrative Code, as amended. 
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