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A general case of release to the atmosphere of a pollutant is
considered. Various chemical and radioactive hazards may result
from inhalation of the pollutant, deposition, resuspension, ingestion
and external and internal radiation, if the pollutant is radioactive.
According to the ICRP-26 recommendations, the total risk summed over
all pathways and tissues should not exceed a certain limit.

The total dose received (Dt) is a monotonous function of the
source strength. However, in general, it does not vary monotonously
with some of the physical processes involved. For instance, an
increase in the deposition velocity results in larger deposition
along the cloud's trajectory, which reduces the amount of activity
reaching downwind distance X and thereby the cloud and direct inhala-
tion dose. On the other hand, though less activity reaches X, more
activity is deposited there (for higher Vj), increasing the doses
from external radiation from deposited material, from inhalation of
resuspension and from ingestion. Similarly, it will be shown that,
taking into account previous deposition, Dt at X does not always
increase with decreasing wind speed or with decreasing source height.

In the process of hazards evaluation one usually tends to
estimate the processes involved conservatively so as to maximize the
computed doses. The worst cases (which give maximum Dt) are not
always easily identified (1). The present work helps to identify
them. In addition a model of the total dose is presented and its
variations are studied as a function of wind speed-TT, deposition
velocity-V(j and source height-h. The value of each parameter giving
the highest total dose as a function of the model's parameters is
determined.

MODEL

This preliminary study is based on the simplest and widely used
assumptions of an instantaneous, elevated point source; deposition is
considered using the Chamberlain model through Van Der Hoven's
curves (2). The external, dose is calculated with the semi-infinite
homogeneous approximation.

THE TOTAL DOSE EQUATION

(Q—) - normalized concentration at distance X.

Q - source strength.
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oz-clouds vertical standard deviation. Fc = 0.25 E, E-y energy,

Fs =s + £ uifFj , Fs-ratio of the y dose from deposition to the
surface contamination. X-decay constant, o)i-ICRP-26's weights,
F^-ratio of the dose from ingestion•+ drinking to the surface
contamination, Br-breathing rate, S^ = £ (UiSg , Sjj = speci
ihli d f t i F i f

^ g jj specific
inhalation dose for to organ i, Fr-resuspension faccor.

METHOD

The dose equation was derived twice with respect to IT, Vj and h.
Extremum and inflection points are identified, which enables to
study the behavior of D^.

RESULTS

A. Variation of Dm as a function of V^:
Fig. 1 gives the results for X < Xo

inflection point

•P
o
H

exponential decrease

max max

Fig. 1. Schematic representation of the variation of the total
dose as function of the deposition velocity.

V
"max

ao = = a

x=x_
For X > XQ Dt decreases monotonously with increasing Vj.
Example: X = 9 km, stability D, H = 5 m/s, h = 10 m •*• a ~ 24

(from the Van Der Hoven curves). A very simple case: No y energy -»-
no ingestion or.drinking dose, only inhalation.

Taking F =. lO'V"1, T*s - one week-hxQ=87-»-Vd =3cm/s.dose - FÎ = 0.
max
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B. Variation of

x exp(-h2/2o2)
f Z

with wind speed: Defining

, we receive Fig. 2:
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Fig. 2. Schematic representation of the variation of the total
dose as a function of win'd speed.

Example: The conditions are the same as above - Dt is maximal
for TT = y = 3.6 m/s, for Vd = 0.03 m/s.
C. Variation of Dj- with h: A single maximum Dt exists when:

, r- /III .
IT U

The numerical solution for stability D is given in graphical form
in Fig. 3.

Example: same as above, for V^ = 0.03 m/s, TT = 3.6 m/s
h % 80 m.
max

CONCLUSIONS

A. Dç does not vary monotonously as a function of V^ or ïïor h. A
maximum total dose exists for certain values of these variables,
which is a function of the stability, X, the other parameters of the
model and the properties of the pollutant.
B. The worst cases (and corresponding Dt ) can be determined and
used in hazards evaluation.
C. Maximum Dt cannot exist simultaneously as a function of both "ü
and Vjj.
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Fig. 3. Graphical solution of the equation for the height, which
indicate the maximum D f The two sets of curves give the
left and right hand sides of the equation for different
u/Vá and h (respectively), as a function of X, for
stability D.

D. In this preliminary study the simplest, widely used analytical
model was used. Refinements may be incorporated when more informa-
tion is obtained concerning the detailed analytical form of the dose
equation.
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