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COMPLETION REPORT FOR UPR-200-E-86 DIRECT PUSH DRILLING 
AND SAMPLING 

 
 
 

1.0  INTRODUCTION 
 
 
The U.S. Department of Energy (DOE) assigned the River Protection Project (RPP) CH2M 
HILL Hanford Group, Inc. (CH2M HILL) Richland, Washington, to collect and provide 
subsurface data at a known unplanned release associated with a pipeline break.  Radioactive 
fluids were being transferred from the 244-AR Vault to C Tank Farm when the waste loss 
occurred.  The break was located near the southwest corner of the C Tank Farm located in 
200 East Area of the Hanford Site.  CH2M HILL contracted EnergySolutions Federal Services, 
Inc. (EnergySolutions) and Pacific Northwest Geophysics to perform the field activities required 
to gather this data.  This data provides information about the distribution and movement of 
contaminants in the vadose zone in the immediate area of the spill.  The data will be used for an 
improved understanding of the distribution and migration of contaminants in the vadose zone, 
should contamination still be present.    
 
FSWO-DOW-024, Description of Work:  241-C Farm Direct Push Characterization at UPR 
200-E-86 Site, (see Appendix B) provides a detailed description of the scope of work performed.  
EnergySolutions was responsible for providing equipment and personnel to conduct the direct 
push activities, soil sample collection, and safety oversight.  The following were included in the 
overall EnergySolutions work scope:  Providing for global positioning surveys, subcontract 
geophysical logging services, and technical support and preparing final reports.  The following 
appendices contain copies of documentation generated during the performance of the above work 
scope.  
 
Appendix A, Explanation of Down Time 
Appendix B, FSWO-DOW-024, Description of Work  
Appendix C, Global Positioning System Coordinates and Mapping  
Appendix D, Drilling and Sampling Daily Work Records 
Appendix E, Geophysical Logs and Reports 
Appendix F, Chain of Custody Forms and Field Logbook Entries 
Appendix G, Washington State Department of Ecology Documentation 
Appendix H, Safety Documents 
 
 
 

2.0  SUMMARY OF ACTIVITIES 
 
 
In September 2007, drilling equipment and support items were staged at the unplanned release 
location.  FSWO-DOW-024 was prepared and submitted for release early October 2007.  The 
description of work provides detailed work instructions and other information for conducting 
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characterization efforts at the UPR 200-E-86 site, near the southwest corner of C Tank Farm.  
A hydraulic hammer unit was used for placing exploration boreholes for geophysical logging and 
sample collection.  Nine pre-selected direct push locations and two alternates were identified for 
the initial investigation.  The initial investigation included geophysical logging for moisture and 
gross gamma data.  Three of the nine investigative boreholes produced data that warranted 
sampling.  Three offset boreholes were pushed for sampling purposes.  One borehole (C5947) 
which was advanced to 61.72 meters (202.5 feet) was also surveyed using a gyroscope to record 
degree of deviation from vertical.  Detailed results from these logging efforts are provided in 
Appendix E.  While pushing one of the three sampling boreholes, the tubing for C5952 deviated 
from vertical and encountered exploratory borehole C5951 at 13.41 meters (44.0 feet).  Sample 
borehole C5952 was then abandoned.  A second sampling borehole (C5952A) was then pushed 
adjacent to the original site.  Sampling at depths less then 6.1 meters (20 feet) proved to be 
ineffective.  Frequently, the sampler was retrieved partially empty.  Sampling information is 
provided in Table 1 and Appendix F.   
 
The hydraulic hammer unit and associated personnel initially began this task September 24, 
2007.  Because of CH2M HILL administrative requirements, actual advancement on the first 
borehole didn’t commence until November 1, 2007.  The task was completed March 27, 2008.  
Not including the five weeks of administrative and mobilization issues, there were 87 field days 
that the hydraulic hammer unit and crew were dedicated to the UPR 200-E-86 activities.  There 
were 241.5 hours of down time associated with this task.  Appendix A summarizes the down 
time.  For exact dates of down time, refer to the Drilling and Sampling (Percussion) Daily Work 
Records in Appendix D.  After all boreholes were decommissioned, demobilization and 
preparation for the hydraulic hammer unit to enter C Tank Farm commenced.  Because of new 
survey requirements, the hydraulic hammer unit required thorough cleaning prior to entering 
C Tank Farm.     
 
 
 

3.0  DIRECT PUSHING, SAMPLING AND LOGGING DETAILS 
 
 
3.1  DIRECT PUSHING 
 
Per FSWO-DOW-024, exploration hole placement and sampling 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 (OD) x 4.45 centimeter (1.75-inch) inside diameter 
(ID) casing was driven at predetermined locations to specified depths, or refusal.  Once a push 
location was logged for moisture and gross gamma, the data was reviewed by CH2M HILL and 
sample locations and depths were selected.  At designated boreholes, a second location within 
0.6 meter (2 feet) of the exploratory hole was then pushed for sample retrieval.       
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3.2  SOIL SAMPLING 
 
Soil sampling with the rotary hammer unit was accomplished with the dual-wall sampling 
system.  With the dual-wall system, once sample depth has been reached, the inner rod with the 
dummy drive tip is removed, and the drive tip is replaced with a sampler.  The sampler consists 
of a 6.67 centimeter (2.625-inch) OD x 4.76 centimeter (1.875-inch) ID outer sample barrel, 
which holds a 4.13 centimeter (1.625-inch) OD x 48.63 centimeter (18.75-inch) long inner 
sample barrel.  The inner sample barrel houses three 3.18 centimeter (1.25-inch) OD x 
15.24 centimeter (6-inch) long stainless steel sample liners.  Once the sampler and inner rod have 
been lowered and seated into the outer drive rod, the two are simultaneously advanced far 
enough to ensure that the sampler is completely filled with material.  Unless refusal is met, the 
sampler is typically driven 0.61 meters (2 feet).  Table 1 shows locations, intervals, sample 
numbers and percent sample recovered.  
 
 

Table 1.  Sample Intervals. 

Borehole Number Depth in Feet Sample Number Percent Recovery 
C5952 9.5 – 11.5 B1RTF8 10% 

 11.5 – 13.5 B1RTF9A 25% 
C5952A 9.5 – 11.5 B1RTH0 10% 

 14.0 – 16.0 B1RTH1 50% 
 60.0 – 62.0 B1RTH2 100% 
 80.0 – 82.0 B1RTH3 100% 
 100.0 – 102.0 B1RYR7 100% 
 118.0 – 120.0 B1RYR8 100% 
 140.0 – 142.0 B1RYR9 100% 

C5958 10.5 – 12.5 B1RYT0 70% 
 54.0 – 56.0 B1T2P1 100% 
 79.0 – 81.0 B1T2P2 100% 
 100.0 – 102.0 B1T2P3 75% 
 114.0 – 116.0 B1T2P4 100% 
 116.0 – 118.0 B1T2P5 100% 
 134.5 – 136.5 B1T2P6 100% 

C5960 18.0 – 20.0 B1T2P7 100% 
 41.5 – 43.5 B1T2P8 90% 
 59.0 – 61.0 B1T2P9 100% 
 83.0 – 85.0 B1T2R0 100% 
 98.0 – 100.0 B1TNK6 100% 
 115.0 – 117.0 B1TNK7 100% 
 117.0 – 119.0 B1TNK8 100% 
 138.0 – 140.0 B1TNK9 100% 

 
 
Samples were obtained and analyzed in accordance with CH2M HILL Sample Authorization 
Form #V08-001 and V08-002.  Samples were analyzed for anions, total organic carbons, 
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conductivity, pH, gamma energy and radioisotopes using inductively coupled plasma mass 
spectrometry (ICPMS).  
 
The sample tip, drive head, sample liners, and inner sample barrel were cleaned by Fluor 
Hanford Groundwater Sampling Operations Group using standard Resource Conservation and 
Recovery Act of 1976 protocol cleaning methods in accordance with GRP-FS-04-G-013, 
“Laboratory Cleaning of Sampling Equipment.”  This cleaning ensured that no cross 
contamination was introduced from previous use of the equipment or from the manufacturing 
process.  Copies of the sample authorization form, chain of custody forms, and field logbook 
notes are provided in Appendix F. 
 
 
3.3  GLOBAL POSITIONING SATELLITE SURVEYING 
 
Using a Trimble1 5800 Global Positioning Satellite Survey system and per FSWO-DOW-024, 
the original locations of the exploratory boreholes were identified and marked with paint and 
stakes.  When the task was completed and the boreholes decommissioned, each successful 
exploratory and sample borehole was surveyed and recorded a second time for final 
documentation.  These coordinates were placed on a map showing their locations in direct 
relation to the underground piping in the general vicinity.  The coordinates, elevation and a map 
showing completed push locations/boreholes are provided in Appendix B.   
 
 
3.4  GEOPHYSICAL LOGGING 
 
Pacific Northwest Geophysics and Three Rivers Scientific conducted the geophysical logging 
data collection and analysis services on the original nine exploration 6.35 centimeter (2.5-inch) 
probe boreholes.  For the geophysical logging, a portable small diameter logging system was 
used to collect moisture and gross gamma data.  The gross gamma scintillation detector is a 
sodium-iodide crystal (2.54 centimeters [1 inch] long), which is hydroscopic and is enclosed in a 
hermetically sealed can for integrity.  Results showed that eight of the nine boreholes had only 
background activity.  C5959 was the only borehole that displayed above background limits.  It 
had a maximum gamma activity of 40,000 pCi/g of cesium-137 (137Cs).  One borehole (C5947) 
was advanced beyond the original target depth of 31.7 meters (104 feet) to a depth of 61.72 
meters (202.5 feet).  A gyroscope survey was conducted, which showed that the bottom of the 
borehole deviated to the northeast, 1.62 meters (5.32 feet) from vertical.  A report detailing 
calibration, survey results and data interpretation, as well as copies of the collected and 
processed log data, are provided in Appendix E.   
 
 
 

                                                 
1Trimble is a registered trademark of Trimble Navigation Ltd., Sunnyvale, California. 
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4.0  BOREHOLE DECOMMISSIONING 
 
 
Decommissioning of all the boreholes was conducted in accordance with Washington 
Administrative Code (WAC) 173-160 requirements.  While decommissioning the sample and 
logging boreholes, the casing was back pulled while bentonite crumbles were simultaneously 
added to the casing until it reached the surface.  
 
Five of the nine logging boreholes were used for resistivity probe installation.  Once logging was 
completed in the borehole, the drive tip was knocked out of the bottom of the tubing, and the 
tubing back pulled approximately 1.52 meter (5 feet).  The borehole was filled with silica sand 
from bottom to the depth at which the resistivity probe was to be placed.  The resistivity probe 
was placed and additional silica sand (approximately 1.52 meter [5 feet]) was then added to the 
borehole, encasing the probe in sand.  Fifteen to 19 liters (4 to 5 gallons) of saline water was then 
added.  Bentonite crumbles were then placed from above the silica sand to surface while back 
pulling the tubing.  A protective steel casing was cemented in place approximately 
30.48 centimeters (12 inches) deep at the surface to protect the protruding probe wiring. 
 
Table 2 shows the logged borehole numbers, coordinates, pushed depth and resistivity probe 
placement depth. 
 
 

Table 2.  Logging Borehole Placement. 

Borehole# Northing Easting Elevation Hole Depth Probe Depth 
C5943 136476.6 575044.1 205.404 104 feet 90 feet 
C5947 136479 575058.1 204.996 202.5 feet 150 feet 
C5951 136473.4 575060.1 205.126 104 feet NA 
C5953 136466.8 575046.9 205.6 142 feet NA 
C5955 136468.3 575054.4 205.421 104 feet NA 
C5957 136463.5 575058.4 205.659 144 feet 143 feet 
C5959 136457.8 575048.9 205.848 104 feet 95 feet 
C5961 136448.9 575047.8 206.745 104 feet NA 
C5963 136454.4 575062.9 205.652 104 feet 95 feet 

 
 
 

5.0  ENVIRONMENTAL, SAFETY AND HEALTH 
 
 
During the UPR 200-E-86 activities, the job site was surveilled by EnergySolutions Operations 
Safety and CH2M HILL Tank Farm Industrial Hygiene and Safety personnel for safety and 
health compliance.  The results of the surveillances performed by EnergySolutions are provided 
in Appendix H.  The work scope conducted under the subject statement of work was completed 
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with no lost time, reportable Occupational Safety and Health Act of 1970 injuries, or first aid 
cases, and there were no incidences of equipment or personnel radiological contamination. 
 
 
 

6.0  REFERENCES 
 
 
GRP-FS-04-G-013, Laboratory Cleaning of Sampling Equipment, Groundwater Remediation 

Project Environmental Engineering Procedure, Fluor Hanford, 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, “Minimum Standards for Construction and Maintenance of Wells,” Washington 

Administrative Code, as amended. 
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EXPLANATION OF DOWN TIME 
 
 
 

Excessive Wind = 54 hours.  CH2M HILL procedures call for tank farm work stoppage when 
winds are in excess of 20 miles per hour. 
 
CH2M HILL Company Function = 2.5 hours.  Veterans Day Lunch 
 
Rain Delay = 22 hours.  CH2M HILL RWP requires dry conditions for sampling activities. 
 
No Operator Support = 9.0 hours.  Fluor Hanford had no operators available to support 
sampling activities. 
 
Training = 9 hours.  Energy Solutions HHU operators were in scheduled training. 
 
Winter Hazards = 29.5 hour.  CH2M HILL procedures specify conditions that constitute an 
unsafe work environment. 
 
Emergency Drill = 2.5 hours.  Take cover drill. 
 
No HPT Coverage = 80 hours.  CH2M HILL HPT pulled from the job to cover SX Farm work. 
 
Air Monitor Issues = 24 hours. CH2M HILL equipment required electrical cord inspections. 
 
Hydraulic Hammer Unit Maintenance = 9.0 hours.  Required maintenance. 
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Name Northing Easting Elevation
C5943 136476.6 575044.1 205.404
C5953 136466.8 575046.9 205.6
C5955 136468.3 575054.4 205.421
C5958 136464.4 575058.4 205.504
C5957 136463.5 575058.4 205.659
C5963 136454.4 575062.9 205.652
C5947 136479 575058.1 204.996
C5959 136457.8 575048.9 205.848
C5960 136458 575048.4 205.727
C5951 136473.4 575060.1 205.126
C5952 136473.4 575060.5 205.129
C5952A 136473.5 575059.5 205.148
C5961 136448.9 575047.8 206.745  
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H1.0  ACTIVITY HAZARD ANALYSIS 
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H2.0  SAFETY INSPECTIONS 
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H3.0  SAFETY AUDIT AND SURVEILLANCE 
 

Number Description Reference 
   
1 Weekly Health and Safety Inspections Contract 
1a Are they performed and documented in 

accordance with the requirements? 
 

   
2 Weekly Safety Meetings Contract 
2a Are they performed and documented in 

accordance with the requirements? 
 

2b Do they relate to current “Hanford Site Issues” 
or to the work being performed. 

 

   
3 Hazard Communication TFC-ESHQ-S_IH-C-02, 

REV A-9 
3a Containers Labeled in accordance with 

procedure 
 

3b MSDSs available for all chemicals at the jobsite  
3c Right to Know Station set up per procedure  
3d Employees have received information/training 

on chemicals that they work with 
 

   
4 Electrical Safety TFC-ESHQ-S-STD-03, 

REV B-8 
TFC-ESHQ-S_SAF-C-09, 
REV B 
RPP Lessons Learned No. 
07-014 (Extension Cord 
Safety) 

4a Personnel have received appropriate level of 
training 

 

4b Extension cords are used properly  
4c Portable power tools are maintained  
4d GFCI protection is provided as required  
4e Only approved electrical equipment is used  
4f Electrical distribution system meets 

requirements 
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H4.0  SAFETY EVALUATION 
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