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volume of water in the reservoir and the inflow and outflow rates are both constant
and that there is thermodynamic equilibrium between the cadmium concentration
in the water and the sediment phases, i.e., K, is constant. With these assumptions,
the solution to equation (7) is;

c=(co— Bla) e + B/q ®)
where
the initial concentration of cadmium at t=0

Co
B = IV
« (R, + RK)/V

E‘valuation of Parameters

To predict the cadmium concentration in the water discharged from the
reservoir as a function of time, data on the initial concentration of cadmium (C,),
total input rate of cadmium (1), total rate of sediment accumulation (R,), and the
cadmium distribution coefficient (K ) are needed. The values of V and R, are
known from the design of the reservoir.

Cadmium distribution coefficient (K)

The distribution coefficient, Ky, is defined as

ng Cd/ng sediment
s = ©)
ng Cd/1

If actual data are available, K may be estimated by dividing the average concentra-
tion of cadmium in surficial sediment by the average concentration of cadmium in
water. However, since the model is normally used to predict cadmium concentra-
tions needed for environmental impact studies on proposed projects, experimental
data for the actual situation are normally not available for calculating K.

A variety of pathways exist for cadmium deposition to sediments. Two of the
most important are precipitation and adsorption (Davis and Leckie, 1978). The
relative importance of these two processes depends on the degree of supersatura-
tion, available surface area, and the concentrations of complexing agents that are
present in the water (Shuman, et al., 1978). Recent studies on trace metals distri-
bution in tropical aquatic systems show K values ranging from 10-11 to 10-9 1/ng
(Paul and Pillai, 1983 ; Reid and McDuffie, 1981).




















