Introduction

The McArthur River uranium mine is
located in the Athabasca sandstone re-
gion in the northern part of the province
of Saskatchewan, Canada. It is the
world’s largest, high-grade uranium de-
posit with proven and probable reserves
of more than 473 million pounds U30sg.
[tis majority owned and operated by the
Cameco Corporation.

This paper presents a case study of

the engineering that was carried out in
order to artificially freeze the under-
ground ore body at the mine prior to it
being mined. Full details of the project
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have been previously described by
Newman and Maishman (2000). The
primary focus of the paper is the appli-
cation of an advanced thermal analysis
tool that greatly simplifies the finite ele-
ment modeling required during the de-
sign and monitoring stages of projects
such as that carried out at McArthur
River,

Background

According to Newman and Maishman
(2000), the ore body itself is located 550
meters to 620 meters underground
where the ground-water pressure is ap-

proximately 5500 kPa. Due to the pres-
ence of a hanging wall fault structure,
the ore body is surrounded on three
sides by fairly dry, competent ground.
The other three sides are comprised of
highly fractured sandstone with signifi-
cant amounts of rubble, flowing sand
and clay regions. In order to mine the
ore, it was necessary to create a frozen
wall barrier around the three poor sides
of the ore body. The frozen wall barrier
was designed to permit drainage of wa-
ter in the ore and consequently reduce
water pressures prior to mining. The
wall was also required to provide struc-

tural support of
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Figure 1. Cross-section of the ore body and neighboring geology (after Newman and Maishman, 2000)
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of brine freeze
pipes installed in
the ground to be
frozen. Typical
ground freezing
applications have
involved drilling
freeze holes from
surface or near






