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Study on Dose Calculation Method for Operational Intervention Level
- Evaluation of the Resuspension Factor for OIL1 and OIL2 -
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Abstract In the guideline for nuclear disaster countermeasures, the operational intervention
level (OIL)is an index for decision making of protective measures to be applied in an urgent
protective action planning zone(UPZ)and in the zone immediately outside it, for the period
starting several hours after a general emergency is declared to within a week after this. The
significant pathways of exposure of the urgent protective actions(OIL1) and the early protective
actions (OIL2) were the ground shine from radioactive materials deposited on the ground,
inhalation due to the resuspension of deposited radioactive materials and the inadvertent
ingestion of soil. The resuspension factor (RF)is used for dose calculation of an inhalation of
resuspended radioactive materials and generally made in the range of 10 - 10°(m™), we used
10*(m™!)up to now. But the technical basis for this was unclear. In this study, we evaluated
the RF measured data of the Chernobyl accident and the Fukushima Daiichi accident collected
from academic papers, estimated the RF for the dose calculation based on OIL1 and OIL2, and
executed the test calculation. As a result, we found the RFs were an inverse proportion of
logarithms by elapsed time from the accident. The RFs of human activities and fire were greater
than those of stable condition. The estimated RF for OIL1 was 8.1 x 103(m™), and that for OIL2
was 6.2 x 10°(m™). By the test calculation results, the percentage of resuspension substance
inhalation dose (RSID)was about 16 - 37 % in the OIL1 dose by iodine 131, but the influence of
RSID in the OIL1 dose by cesium 137 and that in the OIL2 dose were very small. The percentage
of the RSID in the OILZ dose decreased greatly compared with that calculated by the past RF.

Keywords nuclear emergency preparedness, operational intervention level, radiation dose,
resuspension factor
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8 3.3E-08 Cs 1986/4/26 1986 % 27 4 J Chernobyl
3 8.2E-09 Cs 1986/4/26 1987 % 25 4 F Chernobyl
8 3.2E-09 Cs 1986/4/26 1988 %7 77 A F Chernobyl
8 1.4E-09 Cs 1986/4/26 1989 % 27 4 J Chernobyl
3 6.0E-10 Cs 1986/4/26 1990 7 25 4 F Chernobyl
8 8.0E-10 Cs 1986/4/26 1991 %7 77 A F Chernobyl
8 24E-10 Cs 1986/4/26 1991/9/25 % 27 4 F Chernobyl
3 4.3E-10 Cs 1986/4/26 1991/9/25 % 25 4 F Chernobyl
8 1.9E-07 Ce 1986/4/26 1986/9/14~ 17 %7 77 4 J Chernobyl
8 1.7E-07 Cs 1986/4/26 1986/9/14~17 % 27 4 F Chernobyl
3 2.3E-07 Ru 1986/4/26 1986/9/14~17 % 25 4 F Chernobyl
8 2.0E-07 Zr 1986/4/26 1986/9/14~17 %7 77 4 J Chernobyl
9 1.0E-11 Cs 1986/4/26 1991/8 7 2 7 4 J Pripyat-Beach
9 6.0E-11 Cs 1986/4/26 1991/8 %7 7 7 4 J Pripyat-Beach
9 1.0E-10 Cs 1986/4/26 1991/8 %7 7 7 4 J Pripyat-Beach
9 5.5E-09 Cs 1986/4/26 1993/5 % 77 A F Zapolie NGEEE TN
9 1.7E-08 Cs 1986/4/26 1993/5 %7 7 A F Zapolie N BHERL
9 4.7E-07 Cs 1986/4/26 1993/5 7 25 4 F Zapolie PNISE: SN
9 7.5E-09 Cs 1986/4/26 1993/5 v 27 A F Zapolie NGEEE TN
9 44E-08 Cs 1986/4/26 1993/5 %7 79 A F Zapolie N BHERL
9 9.0E-08 Cs 1986/4/26 1993/5 v 7 F 4 F Zapolie NS SN
9 5.5E-07 Cs 1986/4/26 1993/5 % 77 A F Zapolie NRBERL
9 7.2E-07 Cs 1986/4/26 1993/5 %7 7 A F Zapolie N HHERL
9 1.1E-10 Cs 1986/4/26 1993/7 % 27 4 J Kopachi
9 14E-10 Cs 1986/4/26 1993/7 % 2 7 4 F Kopachi
9 2.7E-10 Cs 1986/4/26 1993/7 7 7 4 J Kopachi
9 1.4E-09 Cs 1986/4/26 1994/5 7 > 7 Novozybkov
9 2.6E-09 Cs 1986/4/26 1994/5 T 27 Novozybkov YNGEE: TN
9 8.7E-09 Cs 1986/4/26 1994/5 T 27 Novozybkov NI BERL
9 1.9E-08 Cs 1986/4/26 1994/5 T 27 Novozybkov PNGEEE TN
9 2.0E-07 Cs 1986/4/26 1994/5 T 27 Novozybkov UNGEE: TN
9 4.0E-10 Cs 1986/4/26 1991/7~1993/5 | w2 F 4 F Zapolie
9 6.0E-10 Cs 1986/4/26 1991/7~1993/5 | 72 J 4 7 Zapolie
9 6.3E-10 Cs 1986/4/26 1991/7~1993/5 | w72 J 4 F Zapolie
10 1.5E-07 Ce 1986/4/26 1986/9/14 ~17* %7 27 4 J Chernobyl
10 1.8E-07 Ce 1986/4/26 1986/9/14 ~17* % 25 4 F Chernobyl
10 1.5E-07 Cs 1986/4/26 1986/9/14 ~17* %7 75 A F Chernobyl
10 2.0E-07 Cs 1986/4/26 1986/9/14~ 17" %7 2 7 4 J Chernobyl
10 2.3E-07 Nb 1986/4/26 1986/9/14 ~17* % 25 4 F Chernobyl
10 1.0E-07 Ru 1986/4/26 1986/9/14 ~17* %7 77 A F Chernobyl
10 1.9E-07 Ru 1986/4/26 1986/9/14~ 17" %7 7 7 4 F Chernobyl
10 1.7E-07 Zr 1986/4/26 1986/9/14 ~17* % 25 4 F Chernobyl
10 7.2E-07 Ce 1986/4/26 1986/9/14 ~17* %7 7 4 J Kopachi NRBERL
10 8.5E-07 Ce 1986/4/26 1986/9/14~ 17" 7 7 7 4 F Kopachi INISESIN
10 5.8E-07 Cs 1986/4/26 1986/9/14 ~17* % 27 4 F Kopachi NRYBERL
10 5.9E-07 Cs 1986/4/26 1986/9/14 ~17* 7 7 7 4 J Kopachi NRBERL
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10 8.8E-07 Nb 1986/4/26 1986/9/14 ~ 17" v 7 7 4 F Kopachi
10 5.9E-07 Ru 1986/4/26 1986/9/14 ~ 17" %7 7 A F Kopachi
10 6.0E-07 Ru 1986/4/26 1986/9/14 ~17* %7 7 A F Kopachi
10 6.4E-07 Zr 1986/4/26 1986/9/14 ~17* v 7 7 4 F Kopachi
10 1.0E-07 Ce 1986/4/26 1986/9/14 ~ 17" %7 7 4 F Korogod
10 2.3E-07 Ce 1986/4/26 1986/9/14 ~17* % 7 7 4 F Korogod
10 4.2E-08 Cs 1986/4/26 1986/9/14 ~17* % 27 4 F Korogod
10 1L1E-07 Cs 1986/4/26 1986/9/14 ~ 17" %7 7 5 4 F Korogod
10 9.9E-08 Nb 1986/4/26 1986/9/14 ~17* %7 7 4 F Korogod
10 1.0E-07 Ru 1986/4/26 1986/9/14 ~17* %7 77 4 F Korogod
10 2.8E-07 Ru 1986/4/26 1986/9/14 ~17* %7 7 4 F Korogod
10 1.1E-07 Zr 1986/4/26 1986/9/14 ~17* % 7 4 F Korogod
10 1.6E-07 Ce 1986/4/26 1986/9/14 ~ 17" 7 7 7 4 F Lelev
10 3.2E-06 Ce 1986/4/26 1986/9/14 ~17* % 7 5 A4 F Lelev
10 5.2E-08 Cs 1986/4/26 1986/9/14 ~17* 7 7 7 A4 F Lelev
10 4.2E-07 Cs 1986/4/26 1986/9/14 ~17* 7 27 7 A4 F Lelev
10 1.8E-07 Nb 1986/4/26 1986/9/14 ~17* % 7 5 A4 F Lelev
10 1.5E-07 Ru 1986/4/26 1986/9/14 ~ 17" 72 5 4 F Lelev
10 2.6E-07 Ru 1986/4/26 1986/9/14 ~17* 7 7 5 A F Lelev
10 9.0E-08 Zr 1986/4/26 1986/9/14 ~17* v 7 7 A4 F Lelev
10 7.0E-08 Ce 1986/4/26 1986/9/14 ~ 17" %7 7 7 4 F Opachichi
10 9.0E-08 Ce 1986/4/26 1986/9/14 ~ 17" %7 77 A F Opachichi
10 1.3E-07 Cs 1986/4/26 1986/9/14 ~17* %7 7 7 4 F Opachichi
10 2.1E-07 Cs 1986/4/26 1986/9/14 ~17* % 7 7 4 F Opachichi
10 6.7E-08 Nb 1986/4/26 1986/9/14 ~17* %7 75 A F Opachichi
10 5.6E-08 Ru 1986/4/26 1986/9/14 ~17* %7 2 7 4 F Opachichi
10 2.1E-07 Ru 1986/4/26 1986/9/14 ~17* %7 27 A F Opachichi
10 4.0E-08 Zr 1986/4/26 1986/9/14 ~17* %7 75 A F Opachichi
10 9.7E-08 Ce 1986/4/26 1986/9/14 ~17* % 7 7 A J Pripyat NI BEEL
10 1.0E-07 Ce 1986/4/26 1986/9/14 ~17* %7 7 A F Pripyat NREERL
10 9.0E-09 Cs 1986/4/26 1986/9/14 ~17* % 7 7 A F Pripyat N HIHERL
10 7.7E-08 Cs 1986/4/26 1986/9/14 ~17* % 7 A J Pripyat PNISEE TN
10 8.5E-08 Nb 1986/4/26 1986/9/14 ~17* %7 7 7 A F Pripyat
10 7.6E-08 Ru 1986/4/26 1986/9/14 ~17* %7 7 7 A F Pripyat
10 1.1E-07 Ru 1986/4/26 1986/9/14 ~17* % 7 A J Pripyat
10 8.7E-08 Zr 1986/4/26 1986/9/14 ~ 17" %7 7 7 A F Pripyat
10 3.3E-08 Ce 1986/4/26 1986/9/14 ~17* % 7 7 4 F Yampol
10 75E-08 Ce 1986/4/26 1986/9/14~17* % 7 4 J Yampol
10 5.9E-08 Cs 1986/4/26 1986/9/14 ~17* % 27 4 F Yampol
10 1.6E-07 Cs 1986/4/26 1986/9/14 ~17* % 7 7 4 F Yampol
10 2.8E-08 Nb 1986/4/26 1986/9/14 ~17* v 7 7 4 F Yampol
10 5.5E-08 Ru 1986/4/26 1986/9/14 ~ 17" % 7 4 F Yampol
10 2.6E-07 Ru 1986/4/26 1986/9/14 ~17* % 7 7 4 F Yampol
10 4.1E-08 Zr 1986/4/26 1986/9/14 ~17* v 7 7 4 F Yampol
10 1.0E-07 Ce 1986/4/26 1986/9/14 ~ 17" 7 7 5 A F Zalecie
10 1.1E-07 Ce 1986/4/26 1986/9/14 ~17* 7 7 A F Zalecie




INSS JOURNAL Vol. 25 2018 NT-8

132
e WL I3CED S L7 PR T — 2 — &
X | iRt [m™] | Tk el ] T 5 19 7 W& 5T %
10 6.8E-08 Cs 1986/4/26 1986/9/14 ~17* v 7 F A4 F Zalecie
10 1.7E-07 Cs 1986/4/26 1986/9/14 ~17* v 7 F 4 F Zalecie
10 9.2E-08 Nb 1986/4/26 1986/9/14 ~17* 7 27 5 4 F Zalecie
10 1.0E-07 Ru 1986/4/26 1986/9/14 ~17* 7 7 F A4 F Zalecie
10 2.1E-07 Ru 1986/4/26 1986/9/14 ~17* v 7 F 4 F Zalecie
10 55E-07 Zr 1986/4/26 1986/9/14 ~17* 7 27 4 F Zalecie
10 9.0E-08 Ce 1986/4/26 1986/9/14 ~17* 7 27 4 F Zapolie
10 1.1E07 Ce 1986/4/26 1986/9/14 ~17* v 7 J 4 F Zapolie
10 5.3E-08 Cs 1986/4/26 1986/9/14 ~17* 7 27 5 4+ Zapolie
10 1.0E-07 Cs 1986/4/26 1986/9/14 ~17* v 7 F 4 F Zapolie
10 6.5E-08 Nb 1986/4/26 1986/9/14~17* 7 2 5 4+ Zapolie
10 6.0E-09 Ru 1986/4/26 1986/9/14 ~17* 7 27 5 4 F Zapolie
10 3.0E-08 Ru 1986/4/26 1986/9/14 ~17* v 7 F 4 F Zapolie
10 6.0E-08 Zr 1986/4/26 1986/9/14 ~17* 7 2 5 4 F Zapolie
10 1.0E-07 Ce 1986/4/26 1986/9/14 ~17* 7 27 4 Zimovitshe N 3L
10 1.8E-07 Ce 1986/4/26 1986/9/14~17* v 7 F 4 F Zimovitshe AR HBEEL
10 4.2E07 Cs 1986/4/26 1986/9/14~17* 7 2 5 4 F Zimovitshe NG HEEEL
10 1.2E-06 Cs 1986/4/26 1986/9/14 ~17* 7 27 4 Zimovitshe AL
10 2.2E-07 Ru 1986/4/26 1986/9/14~17* v 7 F 4 F Zimovitshe
10 3.0E07 Ru 1986/4/26 1986/9/14 ~17* 7 2 5 4 F Zimovitshe
11 3.0E-09 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ 1) A Conlig
11 1.5E-08 Cs 1986/4/26 1986/7~1987/6 | A ¥ 1) A Eskmeals
11 1.3E-06 Cs 1986/4/26 1986/7~1987/6 | A ¥') A Harwell CM PNSE: S0
11 7.3E-08 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ A Harwell FC
11 6.0E-10 Cs 1986/4/26 1986/7~1987/6 | A ¥1) A Lerwick
11 2.3E-08 Cs 1986/4/26 1986/7~1987/6 | 7 ¥~ — 2 Bornholm
11 2.3E-08 Cs 1986/4/26 1986/7~1987/6 | 7~ <—7Z Riso
11 25E-08 Cs 1986/4/26 1986/7 ~1987/6 A > Berlin
11 1.7E-08 Cs 1986/4/26 1986/7 ~1987/6 N4 7 Braunschweig
11 49E-09 Cs 1986/4/26 1986/7 ~1987/6 4 7 Neuherberg
11 32E-08 Cs 1986/4/26 1986/7~1987/6 | / 7 = — Skibotn
11 1.5E-08 Cs 1986/4/26 1986/7~1987/6 | / V7 = — Tromso
11 9.6E-09 Cs 1986/4/26 1986/7~1987/6 | 7 4 ¥ Z ¥ KN Nurmijirvi
11 1.2E-08 Cs 1986/4/26 1986/7~1987/6 | R—F » N Warsaw
11 6.0E-08 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ 1) A Chilton
11 2.8E-07 Cs 1986/4/26 1986/7~1987/6 | A ¥ 1) A Compton
11 1.2E-08 Cs 1986/4/26 1986/7~1987/6 | A ¥ A Eskdalemuir
11 8.0E-08 Cs 1986/4/26 1986/7~1987/6 | 4 ¥') A Haven
11 94E-08 Cs 1986/4/26 1986/7~1987/6 | A ¥ 1) A Orfordness
11 3.1E-08 Cs 1986/4/26 1986/7 ~1988/12 | 7 »~— 2 Bornholm
11 3.1E-08 Cs 1986/4/26 1986/7 ~1988/12 | 7~ ~—7 Riso
11 35E-08 Cs 1986/4/26 1986/7 ~1988/12 | KA 7 Berlin
11 74E-09 Cs 1986/4/26 1986/7~1988/12 | KA 7 Neuherberg
11 35E-08 Cs 1986/4/26 1986/7 ~19838/12 | / )7 = — Skibotn
11 5.9E-09 Cs 1986/4/26 1986/7~1988/8 | A # 1) 7 Ispra
11 2.8E08 Cs 1986/4/26 1986/7~1989/10 | KA 7 Braunschweig
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11 1.5E-08 Cs 1986/4/26 1986/7~1989/10 | A—7F ¥ ¥ Warsaw
11 1.0E-08 Cs 1986/4/26 1986/7~1989/12 | 7 4 ¥ F ¥ K Nurmijéirvi
11 49E-08 Cs 1986/4/26 1986/7~1989/6 | A ¥ A Chilton
11 1.6E-08 Cs 1986/4/26 1986/7~1989/6 | A ¥ ') X Eskmeals
11 3.6E-09 Cs 1986/4/26 1987/1~1989/12 | #—A bV 7 Klagenfurt
11 5.3E-09 Cs 1986/4/26 1987/1~1989/8 | *—A b 7 Bregenz
11 1.3E-08 Cs 1986/4/26 1987/1~1989/8 | *—A bV 7 Vienna
11 4.5E-09 Cs 1986/4/26 1987/7~1988/6 | 4 %) T Ispra
11 1.2E-09 Cs 1986/4/26 1987/7~1988/6 | A4 ¥ A Conlig
11 3.1E-09 Cs 1986/4/26 1987/7~1988/6 | A ¥ A Eskmeals
11 1.2E-07 Cs 1986/4/26 1987/7~1988/6 | A &Y A Harwell CM
11 3.5E-08 Cs 1986/4/26 1987/7~1988/6 | 4 ¥ A Harwell FC
11 3.0E-10 Cs 1986/4/26 1987/7~1988/6 | A4 ¥ A Lerwick
11 4.5E-09 Cs 1986/4/26 1987/7~1988/6 | 7 »<—7 Bornholm
11 45E-09 Cs 1986/4/26 1987/7~1988/6 | 7 ¥~ —7 Riso
11 8.5E-09 Cs 1986/4/26 1987/7 ~1988/6 F A ¥ Berlin
11 3.7E-09 Cs 1986/4/26 1987/7 ~1988/6 F A v Braunschweig
11 14E-09 Cs 1986/4/26 1987/7 ~1988/6 F A Neuherberg
11 1.7E-08 Cs 1986/4/26 1987/7~1988/6 | / )7 = — Skibotn
11 9.7E-09 Cs 1986/4/26 1987/7~1988/6 | / V7 = — Tromso
11 3.2E-09 Cs 1986/4/26 1987/7~1988/6 | 7 4 » 7 ¥ K Nurmijarvi
11 45E-09 Cs 1986/4/26 1987/7~1988/6 | A—F » F Warsaw
11 5.2E-08 Cs 1986/4/26 1987/7~1988/6 | A4 ¥ A Chilton
11 2.9E-08 Cs 1986/4/26 1987/7~1988/6 | A ¥ A Compton
11 40E-09 Cs 1986/4/26 1987/7~1988/6 | A ¥ A Eskdalemuir
11 4.0E-08 Cs 1986/4/26 1987/7~1988/6 | 4 ¥ A Haven
11 3.6E-08 Cs 1986/4/26 1987/7~1988/6 | A ¥ A Orfordness
11 8.0E-10 Cs 1986/4/26 1988/7~1989/6 | A %Y A Conlig
11 1.0E-10 Cs 1986/4/26 1988/7~1989/6 | A4 ¥ A Lerwick
11 1.65E-08 Cs 1986/4/26 1988/7~1989/6 | A &) A Chilton
11 1.51E-08 Cs 1986/4/26 1988/7~1989/6 | A %Y A Compton
11 14E-09 Cs 1986/4/26 1988/7~1989/6 | A ¥ A Eskdalemuir
11 4.05E-08 Cs 1986/4/26 1988/7~1989/6 | A ¥ ') A Haven
11 14E-08 Cs 1986/4/26 1988/7~1989/6 | A %Y A Orfordness
11 1.1E-09 Cs 1986/4/26 1989/7~1990/6 | A4 ¥ A Conlig
11 20E-10 Cs 1986/4/26 1989/7~1990/6 | A ¥ A Lerwick
11 2.5E-08 Cs 1986/4/26 1989/7~1990/6 | A %Y A Chilton
11 1.73E-08 Cs 1986/4/26 1989/7~1990/6 | A %Y A Compton
11 2.1E-09 Cs 1986/4/26 1989/7~1990/6 | A ¥ A Eskdalemuir
11 4.94E-08 Cs 1986/4/26 1989/7~1990/6 | A1 ¥ A Haven
11 1.6E-08 Cs 1986/4/26 1989/7~1990/6 | A %) X Orfordness
11 5.0E-10 Cs 1986/4/26 1990/7~1991/6 | A ¥ A Conlig
11 1.0E-10 Cs 1986/4/26 1990/7~1991/6 | 4 ¥ A Lerwick
11 1.08E-08 Cs 1986/4/26 1990/7~1991/6 | A ¥ 1) A Chilton
11 1.0E-08 Cs 1986/4/26 1990/7~1991/6 | A4 ¥ A Compton
11 1.1E-09 Cs 1986/4/26 1990/7~1991/6 | A4 ¥ A Eskdalemuir
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11 9.4E-09 Cs 1986/4/26 1990/7~1991/6 | A ¥ 1) A Orfordness
11 5.0E-10 Cs 1986/4/26 1991/7~1992/6 | 4 ¥ 1) A Conlig
11 1.0E-10 Cs 1986/4/26 1991/7~1992/6 | A4 ¥ R Lerwick
11 7.5E-09 Cs 1986/4/26 1991/7~1992/6 | A %) A Chilton
11 6.1E-09 Cs 1986/4/26 1991/7~1992/6 | A ¥1) A Compton
11 1.0E-09 Cs 1986/4/26 1991/7~1992/6 | A ¥ X Eskdalemuir
11 55E-09 Cs 1986/4/26 1991/7~1992/6 | A ¥ 1) A Orfordness
12 44E-10 Cs 1986/4/26 1993 v 7 F 4+ Zapolye
12 1.8E-10 Pu 1986/4/26 1993 7 27 5 4+ Zapolye
12 2.2E-10 Cs 1986/4/26 1992 ~ 1994 %7 7 7 4 J Beach-Pripyat
12 1.1E-10 Pu 1986/4/26 1992 ~ 1994 % 275 4 F Beach-Pripyat
12 2.0E-10 Cs 1986/4/26 1992 ~ 1994 v 2 4+ Kopachi
12 24E-11 Pu 1986/4/26 1992 ~ 1994 %7 7 7 4+ Kopachi
12 6.3E-10 Cs 1986/4/26 1992 ~ 1994 7 27 5 4 F Kovali
12 1.1E-09 Pu 1986/4/26 1992 ~ 1994 7 27 7 4 F Kovali
12 3.1E-10 Cs 1986/4/26 1992 ~ 1994 %7 7 4+ Mikulichi
12 7.7E-10 Cs 1986/4/26 1992 ~ 1994 I ¥ 7 Novozybkov
13 9.0E-08 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ A Orfordness
13 1.5E-08 Cs 1986/4/26 1986/7~1987/6 | A ¥1) A Tromso
13 6.0E-10 Cs 1986/4/26 1986/7~1987/6 | A ¥ R Lerwick
13 6.0E-08 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ 1) A Chilton
13 1.3E-06 Cs 1986/4/26 1986/7~1987/6 | 4 ¥ ') A Harwell carpark
14 1.1E07 Cs 1986/4/26 1997/5 7 27 94 F Kiev KK
15 1.7E-07 Cs 1986/4/26 2001/10/10 %7 277 4 F Chernobyl K
15 3.8E-09 Pu 1986/4/26 2001/10/10 % 25 4 7+ Chernobyl K
15 49E-09 Pu 1986/4/26 2001/10/10 %7 275 4 7+ Chernobyl KK
15 37E07 Sr 1986/4/26 2001/10/10 %7 27 4 F Chernobyl K
15 1.9E-07 Cs 1986/4/26 2002/4/18 % 25 4 7+ Chernobyl K
15 1.3E-08 Pu 1986/4/26 2002/4/18 %7 25 4 7 Chernobyl K
15 1.3E-08 Pu 1986/4/26 2002/4/18 %7 2 F 4+ Chernobyl K
15 1.8E-07 Sr 1986/4/26 2002/4/18 7 25 4+ Chernobyl K
15 47E-08 Cs 1986/4/26 2003/5/15 %7 27 4 7 Chernobyl K
15 25E-08 Pu 1986/4/26 2003/5/15 % 2 4 F Chernobyl KK
15 32E08 Pu 1986/4/26 2003/5/15 %7 25 4+ Chernobyl KK
15 1.1E07 Sr 1986/4/26 2003/5/15 %7 7 7 4+ Chernobyl K
16 2.14E-06 Cs 1986/4/26 1986/5/1~6/1 A4 > Hannover
17 6.4E-09 Cs 1986/4/26 1986 N4 7 Niirnberg
17 2.2E-09 Cs 1986/4/26 1987 N4 > Nirnberg
17 1.0E-09 Cs 1986/4/26 1988 FA Y Niirnberg
17 6.4E-10 Cs 1986/4/26 1989 N4 v Niirnberg
17 48E-10 Cs 1986/4/26 1990 KA > Nirnberg
17 44E-10 Cs 1986/4/26 1991 FA Y Niirnberg
17 39E-10 Cs 1986/4/26 1992 N4 7 Niirnberg
17 2.6E-10 Cs 1986/4/26 1993 KA 7 Nirnberg
17 14E-10 Cs 1986/4/26 1994 FA Y Niirnberg
17 1.3E-10 Cs 1986/4/26 1995 N4 v Niirnberg
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17 15E-10 Cs 1986/4/26 1996 N4 Y Niirnberg

17 1.4E-10 Cs 1986/4/26 1997 N A Niirnberg

17 1.3E-10 Cs 1986/4/26 1998 N4 v Niirnberg

17 6.1E-10 Pu 1986/4/26 1986 N A 7 Niirnberg

17 3.6E-10 Pu 1986/4/26 1987 N A Niirnberg

17 1.6E-10 Pu 1986/4/26 1988 N4 v Niirnberg

17 2.3E-10 Pu 1986/4/26 1989 N A 7 Niirnberg

17 24E-10 Pu 1986/4/26 1990 N A Niirnberg

17 2.1E-10 Pu 1986/4/26 1991 N4 v Niirnberg

17 2.6E-10 Pu 1986/4/26 1992 N A 7 Niirnberg

17 1.1E-10 Pu 1986/4/26 1993 N4 Y Niirnberg

17 1.1E-10 Pu 1986/4/26 1994 N4 v Niirnberg

17 34E-11 Pu 1986/4/26 1995 N A 7 Niirnberg

17 40E-11 Pu 1986/4/26 1996 K4 v Niirnberg

17 40E-11 Pu 1986/4/26 1997 N4 v Niirnberg

17 1.6E-10 Pu 1986/4/26 1986 N4 Y Niirnberg

17 1.2E-10 Pu 1986/4/26 1987 N4 Y Niirnberg

17 86E-11 Pu 1986/4/26 1988 N4 7 Niirnberg

17 6.3E-11 Pu 1986/4/26 1989 N4 Y Niirnberg

17 5.8E-11 Pu 1986/4/26 1990 N4 v Niirnberg

17 49E-11 Pu 1986/4/26 1991 N4 v Niirnberg

17 40E-11 Pu 1986/4/26 1992 N A Niirnberg

17 22E-11 Pu 1986/4/26 1993 N4 v Niirnberg

17 1.7E-11 Pu 1986/4/26 1994 N A 7 Niirnberg

17 1.1E-11 Pu 1986/4/26 1995 N4 Niirnberg

17 1.3E-11 Pu 1986/4/26 1996 N4 v Niirnberg

17 1.0E-11 Pu 1986/4/26 1997 N A 7 Niirnberg

17 25E-10 Sr 1986/4/26 1986 KA Niirnberg

17 1.6E-10 Sr 1986/4/26 1987 N4 v Niirnberg

17 14E-10 Sr 1986/4/26 1988 N A 7 Niirnberg

17 1.2E-10 Sr 1986/4/26 1989 N4 Y Niirnberg

17 8.0E-11 Sr 1986/4/26 1990 N4 v Niirnberg

17 74E-11 Sr 1986/4/26 1991 N A 7 Niirnberg

17 74E-11 Sr 1986/4/26 1992 N4 v Niirnberg

17 5.8E-11 Sr 1986/4/26 1993 N4 v Niirnberg

17 2.3E-11 Sr 1986/4/26 1994 N A 7 Niirnberg

17 2.1E-11 Sr 1986/4/26 1995 N4 Y Niirnberg

17 1.8E-11 Sr 1986/4/26 1996 N4 7 Nirnberg

17 1.7E-11 Sr 1986/4/26 1997 N4 Y Niirnberg

18 45E-07 Cs 2011/3/11 2011/4/7 KIS <

18 52E-07 Cs 2011/3/11 2011/4/7 KRS ATl

18 6.1E-07 Cs 2011/3/11 2011/4/7 KIS U

18 6.2E-07 Cs 2011/3/11 2011/4/7 KRS 3T

18 3.6E-06 Cs 2011/3/11 2011/4/7 HIEIED Il NGB
18 39E-06 Cs 2011/3/11 2011/4/7 IO I3l N HYHEEL
18 8.1E-06 Cs 2011/3/11 2011/4/7 KRS 3T PNSE: T
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18 8.7E-06 Cs 2011/3/11 2011/4/7 KRS AT N HEL
18 1.2E-06 I 2011/3/11 2011/4/7 KR I3l
18 1.7E-06 I 2011/3/11 2011/4/7 FIIED I
18 8.1E-06 I 2011/3/11 2011/4/7 KRS AT N L
18 2.6E-06 Cs 2011/3/11 2011/4/8 HIRIED I3l INGSE: S
18 34E-06 Cs 2011/3/11 2011/4/8 KD T NI HEL
18 7.1E-06 Cs 2011/3/11 2011/4/8 KRS AT N L
18 7.7E-06 Cs 2011/3/11 2011/4/8 FIRILD Tl AL
18 1.8E-06 I 2011/3/11 2011/4/8 KR T N HERL
18 4.3E-06 I 2011/3/11 2011/4/8 KRS AT UNGSE: S
19 1.0E-09 Cs 2011/3/11 2011/8 ~11 i S ULk T
19 1.0E-08 Cs 2011/3/11 2011/8 ~11 i VAR LT
20 56E-08 Cs 1986/4/26 1986 %7 2 5 A F Zapolie
20 7.7E-08 Cs 1986/4/26 1986 % 2 5 4 F Zapolie
20 9.8E-08 Cs 1986/4/26 1986 % 2 5 4 F Zapolie
20 5.3E-09 Cs 1986/4/26 1986 %7 2 5 4 Chernobyl
20 3.3E-08 Cs 1986/4/26 1986 % 2 5 4 F Chernobyl
20 8.3E-08 Cs 1986/4/26 1986 % 2 5 4 ¥ Chernobyl
20 1.3E-09 Cs 1986/4/26 1987 %7 2 5 4 - Chernobyl
20 8.2E-09 Cs 1986/4/26 1987 % 2 5 4 F Chernobyl
20 1.7E-08 Cs 1986/4/26 1987 % 2 5 4 ¥ Chernobyl
20 40E-10 Cs 1986/4/26 1988 %7 2 5 4 F Chernobyl
20 3.2E-09 Cs 1986/4/26 1988 % 2 5 4 F Chernobyl
20 7.0E-09 Cs 1986/4/26 1988 %7 2 5 4 ¥ Chernobyl
20 2.0E-10 Cs 1986/4/26 1989 %7 2 5 4 F Chernobyl
20 1.4E-09 Cs 1986/4/26 1989 % % 5 4 F Chernobyl
20 34E-09 Cs 1986/4/26 1989 %7 2 5 4 ¥ Chernobyl
20 80E-11 Cs 1986/4/26 1990 %7 2 5 4 F Chernobyl
20 6.0E-10 Cs 1986/4/26 1990 % % 5 4 F Chernobyl
20 15E-09 Cs 1986/4/26 1990 %7 2 5 4 F Chernobyl
20 1.0E-10 Cs 1986/4/26 1991 %7 2 5 4 F Chernobyl
20 80E-10 Cs 1986/4/26 1991 % %5 4 F Chernobyl
20 1.8E-09 Cs 1986/4/26 1991 %7 2 5 4 - Chernobyl
20 2.0E-10 Cs 1986/4/26 1992 % 2 5 4 F Zapolie
20 70E-10 Cs 1986/4/26 1992 % 2 5 4 F Zapolie
20 1.2E-09 Cs 1986/4/26 1992 %7 2 5 A F Zapolie
20 50E-10 Cs 1986/4/26 1991/12 7 25 4 F Kiev
20 1.5E-09 Cs 1986/4/26 1991/12 % 2 5 4 F Kiev
20 25E-09 Cs 1986/4/26 1991/12 7 275 4 F Kiev
20 1.0E-09 Pu 1986/4/26 1991/12 % 2 5 4 F Kiev
20 2.7E-09 Pu 1986/4/26 1991/12 % 2 54 F Kiev
20 6.4E-09 Pu 1986/4/26 1991/12 7 25 4 F Kiev
20 1.1E-09 Sr 1986/4/26 1991/12 % 2 5 4 F Kiev
20 24E-09 Sr 1986/4/26 1991/12 % 2 54 F Kiev
20 5.9E-09 Sr 1986/4/26 1991/12 7 25 4 F Kiev




