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Release rate is one of the important items for the environmental impact assessment caused by radioactive ma-
terials in case of an accidental release from the nuclear facilities. In this study, the uncertainty of the estimated
release rate is evaluated using Monte Carlo method. Gaussian plume model and linear programming are used for
estimating the release rate of a source material. Tracer experiment is performed at the Yeoung-Kwang nuclear
site to understand the dispersion characteristics. The optimized release rate was 1.56 times rather than the re-
leased source as a result of the linear programming to minimize the sum of square errors between the observed
concentrations of the experiment and the calculated ones using Gaussian plume model. In the mean time, 95%
confidence interval of the estimated release rate was from 1.41 to 2.53 times compared with the released rate as
a result of the Monte Carlo simulation considering input variations of the Gaussian plume model. We confirm
that this kind of the uncertainty evaluation for the source rate can support decision making appropriately in case
of the radiological emergencies.
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Minimize ((O1-P1)*(0p-P2)%+(0;-P))
bounded to 0 < source rate < infinity
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Table 1. Conditions of the tracer release experiments

Experimental period 15:00 - 16:30 (May 29™ 1996)

Emission material SFs
Release rate 115.2 kg/hr
Sampling interval Every 10 min.
Wind speed 2.1 m/sec
Wind direction W-WNW
Atmospheric stability class B(unstable)

Table 2. Sampling points available for the calculation
of the source rate

x coordinatelm] y coordinatelm] Distance

3732 314 3745186
3,669 410 3,691,837
3510 570 3,555,980
3,402 634 3.460.572
3km arc 3831 91 3,832.080
2,680 1,899 3,284,600
2,032 2432 3,169.171
3243 826 3,346,539
7620 -295 7625708
7528 -834 7,574,057
6,807 1,779 7,035.630
S arc 6,429 2,029 6741578
5,469 ~3.100 6,286,490
77% 84 7.795.452
7,394 1,866 7625824
6,373 5,082 8,151.187

* Release point is the (0, 0).
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Table 3. Coefficients related with the forecasting abil-
ity at the 3km arc and the 8km arc

3km arc 8km arc
Al 0.8839 0.6223
r 0.8877 0.5818
RMSE 7.7793 45876
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