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Mayak Site in Russia
� １９４９～１９５６；１９４９～１９５６；１９４９～１９５６；１９４９～１９５６； Discharged radionuclides to rivers：：：：

• The Techa, Isset, Tobal, Irtysh, Ob rivers and Kara Sea

• Livestoks pastured in the Techa river floodplain （（（（Radiation exposure：３５～１７００ｍ：３５～１７００ｍ：３５～１７００ｍ：３５～１７００ｍ

Ｓｖ）Ｓｖ）Ｓｖ）Ｓｖ）

• Higher radiation levels in floodplaines of Fukushima river: It needs to evaluate its 

radiation impact to people)

� １９５７：１９５７：１９５７：１９５７： Radioactive waste storage tank explosion

• Released 1/3 of Fukushima radionuclide release

� 1950s: Radionuclides discharged to Lake Karachoi from １９５０１９５０１９５０１９５０

• 30 times more radionuclides discharged to the lake than Fukushima accident 

released amount

� １９６７：１９６７：１９６７：１９６７： Radionuclides re-suspension from dried bed of Lake Karachoi
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Mayak Site：：：：1957
High-Level Radioactive waste storage tank explosion

Advices to Fukushima Farmers

� Explosion due to a cooling devise 

malfunction to overheat storage 

� Released amount：：：：

� ２５６ｍ２５６ｍ２５６ｍ２５６ｍ３３３３ of highof highof highof high----level level level level radioactoveradioactoveradioactoveradioactove wastewastewastewaste

� 7.4x107.4x107.4x107.4x1016161616 Bq (1/3 of Fukushima)Bq (1/3 of Fukushima)Bq (1/3 of Fukushima)Bq (1/3 of Fukushima)

�
９０９０９０９０Ｓｒ：Ｓｒ：Ｓｒ：Ｓｒ： ４．０ｘ１０４．０ｘ１０４．０ｘ１０４．０ｘ１０１５１５１５１５ＢｑＢｑＢｑＢｑ

�
１３７１３７１３７１３７Ｃｓ：Ｃｓ：Ｃｓ：Ｃｓ： ２．６ｘ１０２．６ｘ１０２．６ｘ１０２．６ｘ１０１４１４１４１４ＢｑＢｑＢｑＢｑ

� Spread like a belt over Spread like a belt over Spread like a belt over Spread like a belt over １０００１０００１０００１０００ kmkmkmkm

� Contamination level:Contamination level:Contamination level:Contamination level:

� ９０Ｓｒ：９０Ｓｒ：９０Ｓｒ：９０Ｓｒ： １．５ｘ１０１．５ｘ１０１．５ｘ１０１．５ｘ１０１４１４１４１４Ｂｑ／ｍＢｑ／ｍＢｑ／ｍＢｑ／ｍ２２２２

� Pasture grassPasture grassPasture grassPasture grass：：：： ２．６ｘ１０７Ｂｑ／ｋｇ２．６ｘ１０７Ｂｑ／ｋｇ２．６ｘ１０７Ｂｑ／ｋｇ２．６ｘ１０７Ｂｑ／ｋｇ

� Feed to livestock：７００，０００Ｂｑ／ｋｇ：７００，０００Ｂｑ／ｋｇ：７００，０００Ｂｑ／ｋｇ：７００，０００Ｂｑ／ｋｇ

(７，０００７，０００７，０００７，０００ times the Japanese regulation））））
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• １０１０１０１０ years later：：：： ９０９０９０９０ＳｒＳｒＳｒＳｒ and １３７１３７１３７１３７ＣｓＣｓＣｓＣｓstayed within top 10cm of soil

• ２５２５２５２５ years later：８０％：８０％：８０％：８０％of radionuclides still within top 10 cm

• １９６８：１９６８：１９６８：１９６８： Agriculture restarted

• １９８０１９８０１９８０１９８０：：：： ９０９０９０９０ＳｒＳｒＳｒＳｒ

• Milk：：：： ０．５Ｂｑ／ｋｇ０．５Ｂｑ／ｋｇ０．５Ｂｑ／ｋｇ０．５Ｂｑ／ｋｇ (Japanese regulation：：：： 50 Bq/kg））））

• Beef：：：： ０．０７Ｂｑ／ｋｇ０．０７Ｂｑ／ｋｇ０．０７Ｂｑ／ｋｇ０．０７Ｂｑ／ｋｇ (Japanese regulation ：：：：100 Bq.kg)

• Biological Half life of milk

Intial period：：：： ０．３～０．５年０．３～０．５年０．３～０．５年０．３～０．５年
• After the initial period：：：：

• ９０９０９０９０Ｓｒ：Ｓｒ：Ｓｒ：Ｓｒ： ２０２０２０２０ years

• １３７１３７１３７１３７Ｃｓ：１０Ｃｓ：１０Ｃｓ：１０Ｃｓ：１０ years
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Yasuo Onishi’s TODAM Simulation of 
137
Cs, 

90
Sr and    

239-240
Pu in the Ob-Irtysh-Tobal-Iset-Techa Rivers from 

Mayak Site to the Kara Sea in Russia: 

Predicted 
239-240

Pu Concentrations
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Dissolved 239-240Pu
Predicted Total 239-240Pu

(Sum of dissolved and 

sediment-sorbed 239-240Pu)
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TODAM Predicted Sediment Change and   239-

240Pu in    the Ob-Irtysh-Tobal-Iset-Techa River 

Bed
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Predicted 239-240Pu in River BedBed Thickness Change


