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D.Y. Aizhulov, A. Kaltayev

| Lx?ﬁlgilgglm OF GEOSTATISTICAL METHODS FOR RECONSTRUCTION OF
CAL AND MINERALOGICAL STRUCTURE OF URANIUM DEPOSIT BY
INTERPOLATING WELL DATA ' :

(Republic of Kazakhstan, Almaty, Al-Farabi Kazakh National University)

According t.o World Nuclear Association 12% of World's uranium resources can be attrubuted to
Kazakhstan,whlc.:h had produced as much as 22830 tonns of uranium by 2014. Since 2009 Kazakhstan has
become an undisputable leader in uranium production. Almost 2/5 of planet's uranium was produced in
Kazakhstan [1]. The in-situ leaching (ISL) is a leading method of uranium production in many countries,
including USA and Kazakhstan. ISL requires injection of various solution into subterrain porous media in
order to dissolve minerals containing uranium, followed by extraction with help of production wells [2]. The,
core of the problem lies in expensiveness of exploration procedures. So far, uranium exploration relies solely
on well drilling, and on using different probes to determine uranium concentration in stratum. Due to the
costliness of the drilling process and relatively far distances between wells, interpreting lithological data and
uranium concentration between wells becomes a challenge [6]. Moreover, a hydrodynamical model of
leaching solution flow in subterrain porous media would make it easicr to monitor and optimize the
production process, thereby reducing the expenses connected to uranium production. A simulation software
that was developed under Kazakhstan government funding project which gives the ability to determine
various geological and hydrodynamical properties and consists of the following modules: geological
modeling; hydrodynamical modeling; mass transfer module and streamline module.

The construction of hydrodynamical model relies on existing hydrodynamical properties of subterrain
environment. However, the exact (measured) data is only known at wells, therefore, geostatistical methods
must be used in order to determine these properties in between wells. Hence, accuracy of hydrodynamical
model is directly dependent on accuracy of geostatistical methods used in calculation.

In the context of this article two known geostatistical methods were implemented: inverse distance
weighting interpolation and kriging. While these two methods are extensively used in oil and gas industry,
their application to uranium exploration and production should be studied.
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