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1. Introduction

There are three representative types of iodine
released to atmosphere:
¢ (Gaseous type
- Elemental lodine (l,, Reactive)
- Organic lodine (CHsl, Non-reactive)
» Particle (Aerosol) type
The distribution ratio of these three types of iodine
being released to the atmosphere under accident
scenario is still not clearly reported because of its
complex kinetics of chemical and physical process in
the accidental condition. [1, 2] In this research, the
dispersion behaviors of three kinds of iodine in the
atmosphere have been considered in the UAE
environment in winter and summer situations.

2. Methods

ADMS5 (Atmospheric Dispersion Modelling System
5) has been installed and used for the numerical
calculation of atmospheric dispersion as an advanced
Gaussian plume model. [3] The graphical results have
been plotted by using Surfer Demo 11.

1 TB/h of 1-131 was assumed to be released as a
point source. The Aerosol Mean Aerodynamic
Diameter (AMAD) of particle type of 1-131 has been
set as 0.48 um referring to Baklanov et al. (2001) [4]
Table 1 shows the average meteorological data acquired
from Al Mifra climate station in the data collecting
interval of 3 hours in February and August, 2012 [5]

Table 1. Average meteorological data from Al Mifra climate
station in February and August, 2011

Average in Feb. | Average in Aug.
Wind velocity 5.8 m/s 4.2 m/s
Wind direction North dominant | North dominant
Temperature 20.9 °C 37.3°C
Cloud amount 1.1 okta 3.5 okta
Rainfall 0 0

Long-term simulations have been carried out
considering 3 hours sequentially varying meteorological
conditions in a month (Feb., Aug.) by using ADMS5.

3. Result and Discussion

The average ground level concentrations [Bg/m?] of

three kinds of 1-131 in February and August are
described in figure 1-6.

Because of the higher wind speed in winter,
radionuclides in the air are transported and spread by
wind following the downwind direction from source
more than summer and lower ground level
concentration in same distance from the source appears
in winter than that of summer.

Pasquill atmospheric stability class is estimated to be
C-D in winter and B-C in summer. g, is higher at
unstable class (class close to A) and figures of summer
show the wide lateral spreading of the vertical
downwind directions.

Particle type shows the highest ground level
concentration, and organic gas type shows higher
concentration than elemental gas type. Concentrations
for a non-reactive gas (organic iodine) will be higher
than for a reactive gas (elemental iodine) because less
material is removed from the plume and deposited on
the ground meaning more remains in the plume.

4. Conclusion

Higher ground level concentration on the same
downwind distance from the source appears in summer
because of lower wind speed than that of winter. More
lateral spreading of vertical downwind direction in
summer has been confirmed because of less stable air
than that of winter. Higher ground level concentrations
have been appeared in order of particle type, organic
gas type and elemental gas type of 1-131 with given
assumptions.
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Figure 1. Average ground level concentration [Bq/m®] of 1-137
(elemental gas type) with 1TBg/h point source release in February
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Figure 2. Average ground level concentration [Bg/m®] of 1-137
(organic gas type) with 1TBg/h point source release in February
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Figure 3. Average ground level concentration [Bg/m®] of I-137
(particle type) with 1TBg/h point source release in February
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Figure 4. Average ground level concentration [Bg/m®] of 1-137
(elemental gas type) with 1TBg/h point source release in August
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Figure 5. Average ground level concentration [Bg/m?] of 1-137
(organic gas type) with 1TBg/h point source release in August
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Figure 6. Average ground level concentration [Bg/m®] of 1-137
(particle type) with 1TBg/h point source release in August



