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A Convenient Method for Estimating the Contaminated Zone of a Subsurface
Aquifer Resulting from Radioactive Waste Disposal into Ground

Masami FUKUI,* Shigeo UCHIDA*? and Kousuke KATSURAYAMA*!

Studies were conducted to estimate the contamination spread resulting from the radioactive waste
disposal into a subsurface aquifer. A general equation, expressing the contaminated zone as a function
of radioactive decay, the physical and chemical parameters of soil is presented. A distribution coefficient
was also formulated which can be used to judge the suitability of a site for waste disposal. Moreover,
a method for predicting contaminant concentration in groundwater at a site boundary is suggested for
a heterogeneous media where the subsurface aquifer has different values of porosity, density, flow
velocity, distribution coefficient and so on.

A general equation was also developed to predict the distribution of radionuclides resulting from the
disposal of a solid waste material. The distributions of contamination was evaluated for %Sr and ?**Pu
which obey a linear adsorption model and a first order kinetics respectively. These equations appear to
have practical utility for easily estimating groundwater contamination.

KEY WORDS: radioactive waste disposal, subsurface aquifer, distribution coefficient, groundwater,

site boundary, heterogeneous media, solid waste material, linear adsorption, first order
kinetics
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Fig. 1 Breakthrough curves of ®Co in groundwater due to the continuous injection
of liquid waste with parameters of Kx.
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Fig. 2 Concentration profiles of ®Co in groundwater for various values of the distribution
coefficient after the steady state of the adsorption was established.
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Fig. 3 A typical procedure for dividing the
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is heterogeneous, to predict the contam-
inant concentration Cp, at a boundary
of a site.
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Fig. 6 Concentration profiles of 2**Pu which leaked from a cylindrical solid material
(Mo=20 Ci), calculated for 3 rate constants.
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