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Abstract The Measurement Applications and Development Group at the Oak Ridge
National Laboratory (ORNL) has collected and analyzed data with the purpose of evaluating
the in-situ detection capabilities of common hand-held detectors for depleted uranium (238U)
in soil. Measurements were collected with one each of the following detectors: a FIDLER
operated in a gross (full spectrum) mode, a FIDLER operated in a spectrum specific
(windowed) mode, a 1.25” x 1.5” cylindrical NaI detector operated with a gross count rate
system, and both open and closed-window pancake-type detectors. Representative samples
were then collected at the same location and later analyzed at an ORNL laboratory. This
report presents a correlation between the measurements and the soil concentration results and
should be helpful to anyone interested in estimating measurement sensitivities for depleted
uranium in soil.

1. INTRODUCTION

Radiological investigations performed in support of decommissioning tasks will
typically consider direct measurements as well as sampling requirements. As such, the
quantification of detection ability is a key issue to consider when selecting instrumentation
for radiological investigations either prior to or following remedial actions. The Measurement
Applications and Development Group at the Oak Ridge National Laboratory (ORNL) has
collected and analyzed data with the purpose of evaluating the in-situ detection capabilities of
common hand-held detectors for depleted uranium in soil. This information will be useful to
anyone involved with remedial investigations associated with sites contaminated with
depleted or natural uranium.

Measurements were collected at a contaminated site with one each of the following
detectors: (a) a large, thin NaI detector (FIDLER) operated in a full spectrum mode; (b) a
FIDLER operated in a spectrum specific (windowed) mode; (c) a 1.25” x 1.5” cylindrical NaI
operated with a gross count rate system; and (d) both an open and closed-window pancake
detector. Representative samples were then collected at the same location and later analyzed
for uranium and radium content at ORNL. This brief report presents the results of the field
measurements and the laboratory results and forms a correlation between the two. The
information will be helpful to anyone who must estimate scan or measurement sensitivity for
these types of detectors when evaluating residual, depleted uranium in soil.

2. METHODS

Data was collected specifically for the evaluation of the in-situ detection capabilities for
depleted uranium in soil using a FIDLER, a 1.25’’x1.5° NaI and a pancake detector using the
following detector configurations:
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