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Concrete in nuclear facilities is primarily used to provide structural support, radiation shielding, contain-
ment and protection against internal and external hazards. Over its lifetime, the concrete will be exposed
to unfavourable conditions such as corrosion, radiation, extremely varying temperatures and cyclic loadings.
Exposure to these conditions leads to deterioration and loss of moisture thus compromising the shielding and
structural integrity of the concrete [1,2]. This becomes relevant when considering the long-term operation
of nuclear facilities. The Koeberg nuclear power plant (NPP) is nearing the end of its planned lifetime, and
Eskom, overseen by the National Nuclear Regulator (NNR), is aiming to extend the life of the NPP by an addi-
tional 20 years [3]. Non-destructive measurements of the water content of these existing concrete structures
are crucial to the process, both in terms of radiation shielding properties and the accuracy of Monte Carlo
based radiation transport simulations [4].
In fast neutron transmission spectroscopy, the sample of interest is irradiated with a well-characterised beam
of neutrons, and the transmitted neutron spectrum can be used to infer the elemental composition through
a deconvolution technique [5]. In this work, we present an experimental and simulated verification of the
technique using sand, a primary constituent of any concrete. Measurements were made at the n-lab at UCT
[6] using a collimated beam of neutrons produced by an americium-beryllium (AmBe) neutron source, and
samples of sand and its constituents CaCO3 and SiO¬2. Transmitted neutron energy spectra were measured
using an EJ-301 organic liquid scintillator coupled with spectrum unfolding techniques, and subsequently
used to determine the energy dependent effective removal cross section for each sample. A comparison was
made with the removal cross sections obtained from simulations with FLUKA to validate the use of simulated
data where physical measurements were impractical. The calculated ratios of CaCO3 and SiO2 in sand were
verified against those obtained by x-ray fluorescence.
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