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In publication No.26 (1) ICRP recommends the use of
cost-benefit analysis for the optimization of the reten-
tion of radioactive materials in nuclear facilities. This
Requires the evaluation of the collective effective dose
equivalent commitment. While the collective doses can be
evaluated generally for airborne effluents the collective
dose for the water pathway is highly dependent on the ri-
ver under consideration.

COLLECTIVE DOSES DUE TO AIRBORNE EFFLUENTS

Due to different numerical methods it is useful to
separate the evaluation of collective doses into first
pass exposure and global distribution. The annual average
air-concentration for first pass exposure within a 50 km
range can be evaluated using the Gaussian Plume model. For
greater distances a homogenous distribution over a constant
mixing layer is assumed (2). Comparing the calculation of
collective doses with an homogenous 360 deg. distribution
and nuch more complex metheorological statistics it be-

comes obvious that there is no significant difference. The
emission height also is of negligible influence on the

collective doses. The contribution to the collective doses
by the direct vicinity of the plant - where the emission
height is of influence - is small, as shown in tab. 1.

Parameter analysis have shown that there is little
difference in the equivalent collective doses for all si-
tes in the F.R.G.

The global distribution can be evaluated with multi-
compartment models (3,4,5), see fig. 2 for 14C e.g..

For the calculatlon of the ingestion dose caused by
34, 14c and 12971 via first pass exposure, it is sensible
to use the specific activity model. The average air con-
centration of 1271 for the F. R G, as well as for other
countries is about 1o ng/m3 (7). An ugger limit of collec-
tive doses due to iodine, except for 91 and aerosols,
can be evaluated with the models and data given in (8),
taking into accound mean consumption rates of food. Cau-
sed by the high number of people and the very small chan-
ge of air concentration in far distances, the contribu-
tion to the collective doses via first pass exposure in
these areas is much more important than that in the vici-
nity of the plant. For this reason it is not necessary to
regard the local statistics of harvest, which would make
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evaluations much more complicated.

H first pass exposure is a special problem. Being
emitted as tritiated water, -“H contributes to the radia-
tion exposure via contamination of food and drinking wa-
ter. The concentration of 3H can be evaluated easily with
a rainfall of approx. 400 mm/yr which is the contribution
of the oceans to the total rainfall of approx. 700 mm/yr.
When calculating with the total rainfall, evaporation has
to be taken into account (9).

The colleclive effective dose commitment can be eva=-
luated using the weighting-factors given in ICRP 26 (1),
In this paper a total collective effective dose equivalent
commitment ST with additional consideration of the detri-
ment after the 2nd generation (1) and the external g-ra-
diation (1o) is defined.

Tab. 2 shows the total collective effective dose equi-
valent commitment St related to 1 ci 3u, '4c, 85kr, 1371,
1291 and aerosols for first pass exposure. For the aerc-
sols a typical nuclide composition of the effluent of a
reprocessing plant was used (11). The approx. distribu-
tion of 3H collective doses for different countries is
shown in tab. 3.

In addition, tab. 2 contains the total collective
effective dose e?uivalent commitments due to globally
distributed 3H, T4c, 85Kr and 1291 as a function of inte-
gration time.

From theviewpoint of a cost-benefit analysis, the in-
tegration time occurs to be very problematic. As seen in
fig. 2, the greatest contribution to Sp from 14¢c ang 1291
results from times longer than 500 years. For the cost-be-
nefit analysis, the integration time should be 104 to 105
years, taking into account a world population of 1010 peo-
ple. Using economical methods, the cost of detriment
should be discounted. Tab; 4 shows the discounted collec-
tive dose,.

" For the fist pass exposure different sites were ana-
lysed. Stack releases at sites like Windscale which are
geographically extremely different from the north-east
of Germany result in a decrease of collective doses of
approx. 30 %.

COLLECTIVE DOSES VIA THE WATER PATHWAY

The collective dose due to liquid releases into ri-
vers can be evaluated for actual sites only. The utiliza-
tion of the river is of great importance here. Assuming
a riv%r with a mixing volume of 1oo0o0 m3/s, which is used
by 10° persons as drinking water, the total collective
effective dose equivalent commitment due to 3H would be
about 0.001 man-<rem/Ci. If theconsumption of fish would
be 1oo t/yr, S¢p due to the most important radionuclides
would be approx.: 90Co - 0.001 man-rem/Ci, 90Sr-o.1 man-
rem/Ci, 134Cs - 0.05 man-ren/Ci, 137Cs - 0.02 man-rem/Ci.
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Fig 2: Total collective effective dose equivalent
commitment S"rom globally distributed
radionuclides in dependence of inte -
gration time{world popuiation 1.E10)




