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1.0 INTRODUCTION

To investigate the extent of subsurface contamination at the 241-C-152 Diversion Box, Pacific
Northwest Geophysics (PNG) and Three Rivers Scientific provided small diameter (slim hole)
logging in support of field activities. Logging surveys were conducted wi  three detectors:
neutron-moisture (moisture gauge), gross gamma, and spectral gamma. The surveys assisted in
identifying zones of interest for sample collection and laboratory analysis. ~ s report includes
the results of these surveys for the 20 probe holes installed around the investigation site.

Moisture surveys measure the distribution of moisture in the subsurface soils. Previous drilling
and sampling programs have shown that contamination from liquid waste is more 'y to be

present in zones with high moisture content than in zones of low moisture content. The moisture

content ranged from less than 5 to over 20 percent volume fraction moisture.

The main gamma-ray emitting constituent of the liquid waste that leaked from the 241-C-152
Diversion Box is Cesium-137. The objective of the gamma survey logs is to identify the
presence of Cs-137 at ¢« :entrations greater than 10 pCi/g and to highlight hi  concentration
zones that must be avoided for sample collections (RWP limiting condition of 100,000 DPM).
Rapid scan gamma surveys (4 ft/minute) satisfy the Cs-137 detection threshold and the results
are reported as gross gamma logs.

Through selected interv:  in two probe holes, spectral gamma ray surveys were collected to
identify the concentrations of the naturally occurring radionuclides.

Each logging unit (moisture, gross gamma, an spectral gamma) was calibrated for the probe
hole conditions present at the investigation site (see section 0).
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2.0 SURVEY RESULTS

Log surveys were recorded from the bottom of the probe hole (maximum survey depth) to the

ground surface. Zero depth reference is a* ~mound surface. A daily 1 measurement was
ac iired in at least one probe hole to veriiy nstrument repeatability. |'he main log and repeat
intervals are presented on the same plot. The computed results of the m ~ and rep ervals

were reviewed and the results agree within the uncer nty of the measurement counting
statistics.

The survey results for each probe hole are presented as a plot in Appendix A. The plots are in
numeric order of the probe holes (C4401] - C4447). Appendix A also conté :a table that
summari:  for each probe hole, the survey date, detector, maximum/minimum survey depth,
and repeat intervals. Cesium-137 was not detected in any probe hole.

Unfortunately, the ra | scan gamma detector exhibited intermittent noise in the spectra on a few
of the probe hole surveys. These data values were masked out in the final presentation an were
replaced by an appropriate comment. Repeat logs in the holes were useful to confirm the
background radioactive component of the formation. Repeat logs are presented with the main
log runs, both agree within counting statistics, and confirm background activity of the subsurface
formation.
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Moisture calibration was performed in the Hanford physical models. These standards have 6-in. and
8-in.inside ameter( )casings. The Tank Fa  Direct Push borehole is cased with a 2.51-in.
outside diameter (OD) ron casing. The calibration for the moisture response is a function of borehole
diameter.

The coefficient generation is determined by the algorithm described in WHC-SD-EN-TI-306,
Radionuclide Logging System In Situ Vadose Zone Moisture Measurement Calibration, Rev. 0. The
regression function used is a power law form and defined by:

V=a-CR®

Where V is the forma 1 moisture contentin vol 2 fracti  water in vf units. One vf unitis 1% by
volume water. The coefficients a and a are fit cc  cients, and CR is the deadtime corrected
observed total count rate, (c/s). A linear extrapolauon was applied to determine the 2.51 inch
borehole diameter.

2.51” borehole
a=.000343
a=1.951

The undersigned certifies that the analysis files are archived in the file “SD-Moist291_2005.zip” which
was evaluated in accordance with DTS procedures and that the above stated calibration coefficients
are correct and applicable for tool SD-Moist291-2, effective June 6, 2005.

Signature: Date:

Russel Randall, PhD July 12, 2005
Three Rivers Scientific

The Nal detector is ¢ brated in Gross gamma borehole calibration models located at the
U.S.-DOE Hanford site near Richland, Washington. Calibration was performed in the two most
appropriate (lowest concentration) gross gamma calibration zones (SBA and SBU). The detector
was covered with a 4-fi ng section of the probe/drill tubing (0.37-inch thick). The calibration
data are summarized in Table 2. The calibration units are pCi/g of equivalent Radium-226
(eRa-226). See Figure 3 for the calibration certificate.
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Repeat Zone(s)
Gamma: 14-19.5 ft
Mo sture: 11-14 ft
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