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Table 1. List of nuclides detected in 1987 monitoring program of KfK[1].

All of 30 Nuclides Nuclides of

above detection limit

Artificial nuclides of
above dection limit

H-3 Rw/Rh—106 H-3 H-3
Be—7 Ag— 110m Be—7 Be—7
C—14 Sb—124 K—40 Sr— _
K—40 Sb—125 Sr—90 Ru/Rh—106
Cr—51 I-131 Ru/Rh—106 Ag—110m
Mn—-54 Cs—134 Ag—110m Sb—125
Co—57 Cs—137 Sb—125 . Cs—134
Co—58 Ba/La—140 Cs—134 Cs—137
Fe—59 Ce—141 CS—137 Pu—238
Co—60 Ce—144 Pb—210 Pu—239/240
Zn—65 Pb-210 Rn—222
Sr—90 Am—241 Pu—238
Zr—9% Rn—222 Pu—239/240
Nb—95 Pu—238
Ru—103 Pu—239/240
248 AZ5E es e Aot 48539 4714,
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Table 2. Food consumption rate and air respi-
ratory rate[2, 71.

Consumption rate(Kg/ y)

Food
Ive 222
wheat 73.8
vegetable(root and green)* 108.0
fish(fresh water) 13

milk(and milk products) 1100
meat(and meat products) 75
drinking water 440™

air respiratory rate 2.32 1074

* weighting factor of vegetables :
asparagus 5%, potatoes 55%, carrots 5%,
lettuce 15%, red cabbage 5%, white cab
bage 5%, spinach 5%, lamb'’s lettuce 5%

¥¥ unit:lYy

% % % unit > m/S
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Table 3. Effective dose equivalent calulated from ‘87 monitoring data using all of 30 nuclides
detectes around KfK(Sv/y).

Nuclide

Ingestion Inhalat. Beta— Gamma— Ground Total
submer. Submer. irradia.

H-3 100E~07 O 0. 0. 0. 0.

Be—7 1.11E—08 197E~09 0. 342E—10 7.15SE—07 7.28E~07
C-1u4 0. 0. 0. 0. 0. 0.

K—40 9.68E~05 0. 0. 0. 885E—05  185E—04
Cr—51 226E—09 5.92E—11 6.81E—15 5.08E—12 428E-—-07 430E—07
Mn-54 348E—08 1.02E—10 6.60E—16 141E—11 131E--06 1.35E—06
Co—57 1.75E—-09 759E—11 157E-15 141E—12 1.52E—07 154E—07
Co—58 8.68E—09 197E— 10 6.46E—15 2.09E—11 149E—06 150E—06
Fe—59 3.96E—08 6.53E—10 5.35E—14 582E—11 355E—06 3.59E—06
Co—60 743E—08 3.33E—09 151E—14 3.80E—11 3.69E—06 3.77E—06
Zn—65 101E—~07 798E—10 269E~15 247E—11 223E—06 2.35E—06
Sr—90 1.96E—06 0. 0. 0 0. 1.96E—06
Zr—95 1.52E—~08 7.76E—~10 398E—14 275E—11 3.96E—06 397E—06
Nb—95 1.21E-08 141E~-10 LI0E—14 200E—11 121E—Q6 122E—06
Ru—103 6.17E—09 L74E—10 150E—14 125E—11 8.01E—07 807E—07
Ru/Rh—106 554E—07 6.15E—08 169E—12 0.00E—01 342E—-06 4.04E—06
Ag—110m 3.85E—~08 1.85E—09 203E—14 5.63E—11 5.95E —06 5.99E—06
Sb—124 2.83E—08 8.35E—~10 1.32E—13 L11E—10 4.29E—06 4.32E—06
Sh—125 1.56E~08 433E—10 362E—14 163E—11 2.19E—06 221E—06
1-131 8.90E--08 1.29E—08 824E-13 194E~10 ) 6.17E—-07 7.19E—07
Cs—134 244E--07 1.06E—09 352E—14 457E—11 1.99E—-05 2.02E—-05
Cs—137 4.04E—-07 2.19E—09 143E—13 450E—11 314E—05 3.19E—05
Ba/La—-140 6.93E—-08 7.11E-10 6.14E—13 L75E—10 1.38E—05 1.39E—05
Ce—141 123E-08 221E—~10 438E—14 145E—12 1.89E—07 202E—07
Ce—144 242E~07 142E—-08 116E—13 124E—12 6.67E—-0Q7 9.23E—~07
Pb—210 231E-05 1.95E—06 546E—14 250E—13 1.02E-07 2.52E—05
Am—241 2.36E--05 363E~05 369E—14 440E—-13 2.60E—07 6.02E—05
Rn—222 0. 5.00E—~06 2.01E-10 5.36E—09 0.00E—01 5.01E—06
Pu—238 0. 9.25E—08 2.09E-17 951E—19 328E-11 9.25E—08
Pu—239/240 0. 1L.12E—~07 225E—17 391E—14 133E—14 L12E—0Q7
Total 148E~04 4.36E—05 2.05E—~10 6.57E—09 - LI19E—04 3.82E—04
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Table 4. Effective dose equivalent calulated using data above detection fimlts(Sv/y).

Nuclide Ingestion Inhalat. Beta~ Gamma-— Ground Total

submer. submer. irradia.

H-3 100E—07 . Q. 0. 0. 0. 0.

Be—7 1.07E—08 197E—-09 0. 342E—-10 0. L30E—08
K—~40 968E—05 0. . 0. 0. 8.85E~-05 1.85E—04
Sr—90 196E—06 0. 0. 0. 0. 196E—06
Ru/Rh—106 O. 0. © 0.00E—01 0. L17E~06 1L17E—06
Ag—110m 0. 9.39E~11 103E—15 285E-12 O 9.67E—11
Sb—125 0. 201E—-11 168E—15 758E—~13 0. 209E—11

Cs—134 404E—08 645E—10 214E—14 278E—11 191E—05 191E—05
Cs—137 383E—07 212E~09 138E—13 435E—11 314E—05 - 318E—05
Pb—210 222E—-05 195E~06 546E—14 250E—13 102E—07 243E-05

Rn~—222 0. 500E~06 201E—10 536E—09 0. 501E—06
Pu—238 0. 634E—09 143E—18 652E—20 250E~11  6.37E—09
Pu—239/240 0. 361E—08 757E—18 126E—14 133E—10 3.63E—08
Total 122E—04 7.00E—06 202E—10 578E—09 . 140E—04 269E—04

Eagois]. ¥ AQIME 2] A HFe]  ARHE AV Tedcd 4A AFT4Pe
°}lF e Ao veddl oje o g VA FUMY Aolh. AT e BE 4%
7|WES BGE FEE AL TAE Hy) fPole  ATE 0047 pSvEA FAYY ¥ golAH(E
ARG @440 FA we AW Tl B

Table 5. Effective dose equivalent calculated using artificial nuclides above detection limits(Sv/y).

Nuclide Ingestion Inhalat. Beta— Gamma— Ground Total
submer. submer. irradia.

H-3 1LO00E—-07 0. 0. 0. 0. 0.

Be—7 107E—08 197E-~-09 0. 342E-10 0. 1.30E—08
Sr—90 196E—-06 0. 0. 0. 0. 1.96E-—06
Ru/Rh—106 0. 0. 0. 0. L17E~06 L17E—06
Ag—110m 0. 939E~11 103E—15 285E—12 0. 9.67E—11
Sb—125 0. 20l1E—-11 168E—15 758E—13 0. 2.09E—11

Cs—134 404E—08 645E—~10 2.1E—14 278E—11 191E-05 191E—05
Cs—137 383E—07 212E—09 138E~13 435E—11 314E~05 3.18E—05
Pu—238 0. 6.34E—09 143E—18 652E—20 250E—11 6.37E—09
Pu—239/240 0. 361E—08 757E—18 126E—14 133E—10 3.63E—08
Total . 250E—06 4.73E—-08 162E—13 417E~10 517E~05 - 542E—05
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A Calculation of Effective Dose Equivalent from Data of
Environmental Monitoring around the Karlsruhe

Nuclear Research Center

Chang Woo Lee, Jeong Ho Lee
Korea Advanced Energy Research Institute

and

A.Wicke
Karlsruhe Nuclear Research Center

ABSTRACT

The dose calculations were carried out using environmental montoring data around Karlsruhe
Nuclear Research Center(KfK). Ingestion of plant foods was the most important pathway, and the
K—40 and Pb—210 natural radioisotopes in food were the most effective radiation source to man.
The “dose received from artificial nuclides were mostly emitted by gamma irradiation of Cs—134

and Cs—137 deposited on the ground. The effective dose equivalent in the KfK environment was
far less than the dose equivalent limit recommended by ICRP.

Keywords . Environmental radioactivity, Pathway, Dose assessment, Effective dose equivalent, Karls-
ruhe
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