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• Ongoing leaks of contaminated water from reactors to Ongoing leaks of contaminated water from reactors to 
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•• fallout over much larger areafallout over much larger area

•• over land; not seaover land; not sea

•• but lower population densitiesbut lower population densities

•• 3 to 5 x larger Cs source terms3 to 5 x larger Cs source terms







137137Cs contamination at Chernobyl and FukushimaCs contamination at Chernobyl and Fukushima
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Nuclide Nuclide Stohl et Stohl et 
al 2011*al 2011*

Chernobyl Chernobyl 
(TORCH **)(TORCH **)

Chernobyl/Chernobyl/
FukushimaFukushima

XeXe--133 133 16,00016,000 ~6,500~6,500 x 0.4x 0.4

II--131 131 360***360*** ~1,760~1,760 x 5 x 5 

CsCs--134 134 3636 ~100~100 x 2.8x 2.8

CsCs--137137 3636 ~100~100 x 2.8x 2.8
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*Stohl et al (2011) Xenon-133 and caesium-137 releases into the atmosphere from the Fukushima Dai-ichi nuclear 
power plant: determination of the source term, atmospheric dispersion, and deposition. Atmos. Chem. Phys. 
Discuss., 11, 28319( 28394, www.atmos-chem-phys-discuss.net/11/28319/2011/ doi:10.5194/acpd-11-28319-2011
**Torch = www.chernobylreport.org
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••Jan 21 2013,  Jan 21 2013,  murasoimurasoi
(254 kBq/kg Cs(254 kBq/kg Cs--137)137)

~2,500 x legal limit ~2,500 x legal limit 

••March 2 2013, March 2 2013, greenlinggreenling
(508 kBq/kg(508 kBq/kg CsCs--137)137)
~5,000 x legal limit~5,000 x legal limit
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after ~9 monthsafter ~9 months teratogenic effectsteratogenic effects
•• infant deathsinfant deaths
•• infant leukemias, and infant leukemias, and 
•• decline in birth numbersdecline in birth numbers

after ~2 yearsafter ~2 years leukemias (but hard to pick up)leukemias (but hard to pick up)

after ~4 yearsafter ~4 years thyroid cancers in children and womenthyroid cancers in children and women

after >10 yearsafter >10 years solid cancers, cardiovascular effectssolid cancers, cardiovascular effects
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Near Fukushima Near Fukushima (no DDREF applied)(no DDREF applied)

von Hippel (2011)von Hippel (2011) ~1,500~1,500

IRSN (2011) draft reportIRSN (2011) draft report ~220 (derived from IRSN data)~220 (derived from IRSN data)

Beyea et al (2012)Beyea et al (2012) >700>700

My study (2013)My study (2013) ~3,000~3,000
UNSCEAR (expected Oct 2013)UNSCEAR (expected Oct 2013) ~3,000~3,000

From Chernobyl (no DDREF applied)(no DDREF applied)

Fairlie and Sumner (2006) 60,000
Anspaugh et al (1988) ~48,000

Cardis et al (2006) 16,000 thyroid cancers + 
25,000 other cancers
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