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AEC Geophysical Well-Logging Truck, Early 1960s

HISTORY OF CALIBRATION FACILITIES

The uranium boom of the 1950s necessitated a
consistent method of conducting radiation surveys.

To standardize survey methods, the U.S. Atomic

Energy Commission (AEC) constructed various types of
calibration models. These facilities — now managed by
the U.S. Department of Energy (DOE) — are located in
Grand Junction, Colorado; Grants, New Mexico; Casper,
Wyoming; and George West, Texas.

BOREHOLE AND SURFACE PAD MODELS

There are two types of calibration models: boreholes
and pads.

e Borehole models are used for downhole
geophysical well-logging equipment.

e Pads are used for portable meters, as well
as vehicle- or aircraft-mounted systems.

Borehole models and pads were constructed by
blending known amounts of naturally occurring
radioactive materials with concrete. Radioactive source
materials used included uranium ore, monazite sand,
and feldspar, which provided sources of uranium,
thorium, and potassium. Both radiometric and chemical
assays were used to verify the final properties after

the mixtures were placed. Radiation detectors are
calibrated by verifying instrument response in zones
where the exact radionuclide content is known.

WHAT ARE THESE FACILITIES USED FOR?

Uses include uranium exploration and production,
remediation of sites contaminated by radioactive
materials, and homeland security.

Borehole Calibration Facility in Grand Junction, CO

CALIBRATION STANDARDS FOR
MULTIPLE METHODS

The borehole facilities include multiple models for
calibration of different types of radiation detectors,
including gross count and spectral gamma ray
systems. Gross count systems quantify all gamma rays,
depending on equipment threshold limits. Spectral
systems separate gamma rays according to energy
level, yielding concentrations of potassium, uranium,
and thorium. Fission-neutron models are available

for methods where a downhole neutron generator is
employed to determine in-situ uranium concentrations.
Because borehole effects, such as washouts, can
cause the amount of water or drilling fluid to impact
the gamma ray count rate, the Grand Junction facility
includes borehole models of various sizes to determine
water-correction factors. Steel pipe sections of varying
thicknesses are also available in Grand Junction to
determine casing-correction factors. Bedrock density
and porosity models are situated only at the

Grand Junction site.

HOW ARE DOE CALIBRATION
FACILITIES UNIQUE?

The DOE calibration facilities are recognized
internationally for providing well-characterized, stable,
and traceable radiation sources. Federal ownership
also provides the independence for impartial calibration
of gamma detectors, which is required for defensible
ore-reserve estimates. The value of publicly traded
uranium companies is based on their ore reserves,
which are determined from gamma ray well logs used
to delineate ore deposits. Calibrations performed at
DOE facilities provide the standardization required by
financial markets.

U.S. Environmental Protection Agency Aircraft Calibration

LARGE-AREA CALIBRATION PADS

Numerous sites with radioactive contamination have
been surveyed using radiation detectors mounted

on aircraft or ground vehicles. A facility is available
at the Grand Junction Regional Airport to calibrate
these detectors. Five 30-foot by 40-foot concrete
pads containing known concentrations of potassium,
uranium, and thorium are available for vehicular-
systems calibration. These pads also provide a wide
area radiation field suitable for calibration of
handheld detectors. This facility is aircraft accessible
and located within the Transportation Security Authority
perimeter; therefore, an escort is required for access.
New technology that uses sensors mounted on
drones has been tested over two pads stored at

the Grand Junction disposal site.



