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In Situ Gamma Ray Spectrometry (ISGRS) measurements with
reference source materials of Cs-137, Co-60, and Thorium
(natural) were conducted at an Oak Ridge Ins~titute for
Science and Education (ORISE) field laboratory. A
shielded/collimated HPGe detector was placed 1 meter and
then 2 meters above the ground. Sources were placed on the
surface and subsurface at 0.075-m and 0.15-m depths.
Additionally, sources were placed radially at 0 (on axis),
1 m, and 2 m. The tested radioactivity concentrations were
equivalent to nominal Derived Concentration Guideline Level
- Elevated Measurement Comparisons (DCGL-emc) values
selected beforehand so that actual measurement capability
could be tested at these low "effective" concentrations.
When placed under these measurement conditions, the sources
were detectable in nearly all cases, given a 15-minute
count, a 90-degree collimator, and a 38% efficient HPGe
detector. The same set of measurements was conducted in
the presence of an enhanced background field, i.e., two
times natural background. The purpose of the enhanced
background tests was to demonstrate that collimated ISGRS
measurement results are less sensitive to variations in
background radiation than conventional scanning methods
with unshielded/uncollimated NaI detectors. In actual
field applications, background radiation can vary
significantly, for example, from Independent Spent Fuel
Storage Installations (ISFSIs) . The goal of these
measurements was to evaluate the spatial dependence of the
detector response so that future capability statements can
be made regarding the detection of discrete particles in
soil. For the measurements conducted, detection limits
were significantly below nominal DCGL-emc values, even for
the sources placed in worst case locations within the Field



of View (FOV) and when background was doubled, from 2.58E-
09 C/kg to 5.16E-09 C/kg (10 uR/h to 20 uR/h). The authors
credit Ben Estes and David Yancey, ORISE summer interns,
who conducted these set of measurements.




