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A Methodology for Determining the Optimal Durations of
Use Contaminated Foodstuffs As Feedstuffs of Cattle
Following a Nuclear Accident and Its Application
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Abstract
A methodology for determining the optimal diuratons of use contaminated foodstuffs
as feedstuffs of cattle was designed hased on cost-benefit analysiz.  The results of
application for pigs, an omnivorous cattle, were discussed for the hypothetcal deposition
of radipnuclides on August 15 when a number of crops are fully developed in Korean

agricultural conditions. Also, comparing with the case of the disposal of contaminated



food stuffs without human consumption in terms of net benefit, the cost-effectivensss of
uge contaminated foodstuffs as  feedstuffs  was  investizated. The Hme-dependent
radipactivity in foodstuffs aftey the deposition was predicted wsing a dynamic food chain
mode THTNACON.  The net benefit of the actions was quantitatively evaluated in terms
of cost equivalent of doses and fnonetary costs. It depended on a ntnber of factors
such as radipnuclides, variety of foodstuffs supplied as feedstuffs and duraton of the
actions. The use contaminated foodstuffs as feedstuffs was more cost effective for “Sp

" deposiions than for Cs deposiion. The relatively much supply of lowe-level

contaminated foodstuffs made longer the optimal duration.
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Legend
{a : deposition tme of radivnuclides
£y © harvest time of foodstuffs
(= starting time of the action)
£ : ending time of the acton
(= starting time of normal feeding regime)
f; . glaughter time of cattle
r : duration of the action
T o duration of normal feeding regime
r . duraton from start of the action to glaughter of cattle

Fig. 1. Schematic diagram for detepmining the optimal duraton of use contaminated
foodstuffs as feedstuffs of cattle.
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Fig. I Foodstuff contibution for the contaminaton of pork as a functon of duration of
the acton at a slaughter time of pigs the tme of deposition iz August 15; the startng
titne of the action is October 1; the slaughter tme of pigs iz 120th day after the start of
the actun (CaseI: P0% rice, 10% legumes, 20% fruits; Case: 40% rice, 40% legumes,
2% fruits; Casell: 40% rice, 20% legumes, 40% fruits).



Table 1. Net benefit from the actions 3.

TFP'_E of Cage I Case [ Case I
actom
Drrration
of the acton Acton [ | Action Action T [Acton I |Action [ |Acton I

bl -1,274) 243 -1.5%) 243 1,250 235

H) -2 &) 032 -2.7H) 452 -2 1A 229

40 -3,140 404 -4,12) &2 -3, W5

5] -4 44 54 -5 51 752 ~4,680) 1

e &) 6% &5 -7 84 Qa3 6, 360) 458
A -7 96d) 75 -10.400 1050 -840 533

] =140, 24H) S5 -13.5(0) 1.2{4) = 1,500 &9

0 13,200 6 17,200 1,350 -14.000 &85

100 -16,700 14010 -Z1.800 1500 17,7040 76

X 4.58 291 234 & ) 452 4.75

H) 5.95 -11.3 222 44 1) 5.46 -103

4 6.78 -151 1.45 B3.7 599 -137

5] 706 -159 011 733 6.1 -172

Sr &) .65 -7 -274 a7.7 513 -N&
Al 5.72 -}z -5 M) 1402 294 -241

] 289 -H5 .22 116 163 -275

15 1.37 -4 4 144 13 -1.3) -314
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H) 15.4 -236 18.4 -247 15.4 -1
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5] Ha -394 a6 -418 MH.a -B74
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Al 42 5 -5ad) 413 -559 428 -5

&0 4494 641 49.0 475 49.4) -922
&) 851 -222 551 -761, 5B -14440
104 1.2 B3 612 -B46 61.2 -1164

Action [ use contaminated foodstuffs as feedstuffs of pigs

Action T : disposal the contarninated foodstuffs without human constmption
Cage ] © 70% rice, 10% legumes, X% fruits
Cage [ : 40% rice, 40% legumes, 2% fruits
Cage T : 40% rice, 20% legumes, 0% fruits
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