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Dexi = external dose rate factor for exposure to radiation from nuclide "I" in contaminated
. . . 2 . .
soil, in mrem/h per Ci/m~. Values are given in Table A28.
Dinni = inhalation dose factor for nuclide "I", in mrem per pCi inhaled. Values are given in
Table A25.

H,; = external dose accumulated during the year from one radionuclide and its progeny
due to radioactivity in the soil, mrem

Hps = inhalation dose accumulated during the year from one radionuclide and its progeny
due to radioactivity in the soil, mrem

I = index over the decay chain. I=1 refers to the first member, or parent nuclide; [=2
refers to the second member of the decay chain; I=3 refers to the third member; =4
refers to the fourth member.

My, = mass of soil inhaled annually by the individual, in mg/y. Values are discussed in
Section A3.2.1. The intake occurs at a relatively constant rate during the year.

p = bulk density of the surface soil, in grams per cubic centimeter. The value normally
used in Hanford Site PA work is 1.5 g/cc.

The only term in the integrals with any time dependence is the soil concentration. Thus
the accumulated dose at time T is the time integral of the activity equations. These integrations
arc simply the integral of each exponential. Each of the exponential terms in the decay
Equations (2) and (6) are replaced with the time integral shown in Equation (44). Note that the
integral of the DS term in Equation (16) is the same as the DI term in Equation (25).

=
Time Integral = [ Exp(-it)dt = %[1 “Expl: #r)) (44)
0

If the product AT is less than 0.0002, there is a loss of numeric accuracy when calculating
the time integral in Equation (44). To overcome this, the integration result in Equation (44) is
replaced with the equivalent polynomial to improve the numeric precision of the calculation.
The polynomial used is shown in Equation (45).

[ ExplAT)] = 11~ A, G @1

]
r 45
A 2 6 24 #9)

Notice that if the product AT is very small, the time integral approaches the decay period,
T. For this reason, the time integral of the decay equation will be referred to as an effective time
period. In effect, it is a particular time interval (T) adjusted for radioactive decay. To
consistently work with unitless decay periods, all time integrals are divided by the integration
period. Thus the integration period must be made a factor in the calculation. A thorough
discussion of small time approximations in radioactive decay calculations is found in WHC-SA-
1282-FP.

For the irrigated farm scenario, the concentration of nuclides in the soil increases with time
due to the irrigation of the soil as shown in Section B2.3. The soil concentration follows the time





















































































































































































































































































































