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Figure 1.Structural diagram of compartment

model for rice field-rice-man pathway.
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Table 1. Description of parameters and symbols.

Parameter Definition Unit
B, Soil-to rice concentration factor
D Effective dose conversion factor by ingestion Sv/Bg
E Radioactivity concentration in edible part Baq/kg
F Radioactivity concentration in foliage Bq/kg-fresh
H Cumulative effective dose equivalent Sv
p Effective surface soil density kg-soil/m?
R Interception factor by foliage
S Radioactivity concentration in soil layer Bq/m?
t Time from fallout deposition d
te Growing period of rice d
to Deposition date, Julian day
tg Seeding date, Julian day
T, Translocation factor
U Annual consumption rate of rice Kgfyr
X, Inital amount of deposited radioactivity Bg/m®
Yy Yield of total biomass above ground, fresh kg-fresh/m?
Y, Yield of total biomass above ground at t = t, kg-dry/m?
Y Yield of tolal biomass above ground at harvest kg-dry/m?®
time, dry
Y, Yield of edible part kg-fresh/m?®
bW Radiological decay constant . da!
A Soil leaching rate constant a!
Are Resuspension constant
y - Environmental weathering removal constant a!
Ty Transfer coefficient from soil compartment to edible part by at
resuspension: = (A Y, )/ (t, P)
Tg Transfer coefficient from soil compartment to edible part by
root uptake: = B, Y, )/ . P)
TT Transfer coefficient from foliar compartment to edible part by d!
translocation: = T /te
dE A A5 M AEE HFE F 19 P ATh
— = /Y FH Y, /XS - AE (B)
dt
E(ty = 00 (6 3. M MHF
} o) X33 K D 32ko Ayl &y
Aaif{ %: TR AT AFATE RN pavawgagz e nsE asae
HeARUAAE weAstl E 2] ARk ol Eol A WAso] Mol
Ht) = DE® U ) A4 gE £ AEASF RE Chamberlain[7]°]
FHAFE ol 2, AP 4 olgstdrt.

H®) = (D E® U dt ® R =1-exp(- u Yo ©
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Table 2. Input parameter and selection criteria of dynamic model for rice field-rice-pathway.

Parameter Selection criteria Sample data
Sr-90 Cs-137
B, Values selected from experiment [2] 0.17 0.028
D Values from GSF model [19] based on ICRP30, Sv/Bq 35E-8 14E-8
Ag Radiological decay constant, 4~ * 655E-5  6.31E-5
A A =Ry 8T (1+p/8 x Ky) [9] selected values of the 0.07 0.003
parameters in the formular are for Korean rice field[2], d~ !
Nuclide independent
P Average value of rice field(25cm depth) 155.2
of Chun-Nam province [11], kg-soil/m?
R R = 1-exp- u Yy [7]
assuming p value is 2.8m?/ kg (8]
te Growing period of rice from May 1 to Sep. 30 [2], d 150
tg Seeding date of rice, Julian day of May 1 [2], d 121
Ty Assumed a constant rate of translocation for growing period [2] 0.1
Y, Estimation from edible part yield and crop index [2], kg-fresh/m? 6.3
Y, Y; = Yyplt, - t5) / t, assuming that above ground biomass increase

linearly until harvest time [2]

Estimation from Y and dry matter portion, kg-dry / m? 132

Y
Yth Korean average value [12], kg-fresh/m?

U Average value for Korean adult people [13, 14], kg/yr

Are assumed no soil resuspension due to water culture [2] 0.0
Ay Estimation based on the 14-day default value for environmental half-life

2], a-*

0.44
122.02

0.0495
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Figure 2.Radioactivity concentration of Sr-80
and Cs-137 in rice field soil as a fu-
nction of time after fallout deposition

of January 1.
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Figure 3.Radioactivity concentration of Sr-90 in
rice as a function of time for different
deposition date.
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Figure 4.Radioactivity concentration of Cs-137
in rice as a function of time for different
deposition date.
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Figure 5.50-year integrated radiation dose from
Sr-90 ingested with rice (white part is
from the ingestion of rice harvested in
first year, dashed part is from the other
49 years.)
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Figure 6.50-year integrated radiation dose from
Cs-137 ingested with rice {white part
‘is from the ingestion of rice harvested
in first year, dashed part is from the
other 49 years.)
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Nuclides Transport Analysis and Dose Calculation
Using Dynamic Model for Rice Ingestion Pathway

Chang-Woo Lee, Yong-Ho Choi, Won-Tae Hwang, and Jeong-Ho Lee

Korea Atomic Energy Research Institute

ABSTRACT

Transport behaviors of Cs-137 and Sr-90 were anlayzed and ingestion doses were calculated
using dynamic model for rice field-rice-man pathway. Cs-137 binding strongly to soil remain
longer in rice field than Sr-90. Foliar deposition on rice plant during growing period is the

main contamination mechanism.

Key words: Rice pathway, Dynamic model, Ingestion dose
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