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Sensitivity Analysis for Input Parameters of a Radiological Dose Assessment
Model due to the Liquid Effluents
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Abstract

A model for off-site radiological dose evaluation due to liquid effluents generated from the
operation of nuclear facilities, which are located in inland area, was developed in
consideration of Korean agricultural and environmental conditions. In addition, sensitivity
analysis was performed for the improvement of the model. Using the developed model, test
runs for nuclear fuel fabrication facilities were conducted. Five kinds of exposure pathways
(vegetation, animal products, drinking water, fresh-water-fish, shoreline deposits) and two
kinds of radionuclides(**U, **Th) were considered. Sensitivity analysis for input parameters of

the model was conducted by applying a Monte Carlo method with Latin Hypercube Sampling



(LHS) technique. As the results, the ingestion of irrigated agricultural products was the
highest contributor among the considered exposure pathways. Major sensitive input parameters
for the results were the ratio of the interception fraction to the yield of agricultural plants

and the human consumption rate.
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3 1. Characteristics of input parameters considering in this study

Vegetation Animal Products
B 35
A=A Unie | a =2, AR AT SRR S5
(<}
U-234 | Th-234 U-234 Th-234 U-234 Th-234 U-234 Th-234
U kg/yr normal [ 94~200 | 94~200 | 94~200 | 94~200 | 30~66 30~66 19~56 19~56
/Y, | m¥g |lognormall 1~4 1~4 1~4 1~4 1~4 1~4 1~4 1~4
dimension 25E-4~ | 42E-4~ | 25E-4~ | 42E-4~ | 25E-4~ | 42E-4~ | 25E-4~ | 42E-4~
B . i lognormal
i less 2.5E-2 4.2E-2 2.5E-2 4.2E-2 2.5E-2 4.2E-2 2.5E-2 4.2E-2
dimension 0.05~ 0.05~ 0.15~ 0.15~ 0.05~ 0.05~ 0.15~ 0.15~
f w normal
less 0.15 0.15 0.45 0.45 0.15 0.15 0.45 0.45
dimension 0.08~ 0.08~ 0.08~ 0.08~ 0.08~ 0.08~ 0.08~ 0.08~
f T normal
less 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
th hr normal [[168~504 | 168~504 | 12~36 12~36 | 84~252 | 84~252 12~36 12~36
T w day lognormall[ 10.5~27 | 10.5~27 | 10.5~27 | 10.5~27 | 252~648 | 252~648 | 252~648 | 252~643
C. I |1m’ nr 1 033~ 033~ 0.53~1.6| 053~16]053~16 | 053~16 | 053~16 | 053~16
: . norma 53~1.6 | 0.53~16]053~1.6 | 0.53~16 | 0.563~1.6 | 0.53~1.
w it | 1598 | 1598
3240~ 3240~ 1680~ 1680~ 3240~ 3240~ 3240~ 3240~
t, hr normal
4080 4080 2400 2400 4080 4080 4080 4080
7300~ 7300~ 7300~ 7300~ 7300~ 7300~ 7300~ 7300~
ty day normal
14600 14600 14600 14600 14600 14600 14600 14600
b kg/1 'm® normal [[230~290 | 230~290 | 260~320 | 260~320 | 150~200 | 150~200 | 150~200 | 150~200
F day/kg ) I 50E-5~ | 50E-7~ | 5.0E-4~ | 2.0E-5~
A qay/liter | BT 50E-3 | 50E-5 | 50E-2 | 2.0E-3
qdr kg/day normal - - - - 40~70 40~70 51~85 51 ~85
™ liter/day | normal - - - - 50~70 50~70 40~60 40~60

3 2. Characteristics of input parameters considering in this study

S Drinking Water Fresh-water-fish Shoreline Deposit
R Unit B3y
W U-234 Th-234 U-234 Th-234 U-234 Th-234
U kg/yr normal 190~220 190~ 220 63~ 103 63~103 - -
ty hr normal 10~15 10~15 20~30 20~30 - -
B, L/kg lognormal - - 0.2~20 3~300 - -
F y ormal 126000~ 126000~
n - - - -
R st 360000 360000
dimension
%4 normal - - - - 0.1~1.0 01~1.0
less
t, day normal - - - - 7300~ 14600 | 7300~ 14600
S, |L/m°-day| normal - - - - 50~150 50 ~150




19 1. Results of Sensitivity Analysis for the Pathways
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