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List of reactor accidents and
large atmospheric releases



Reactor accidentand large releases

A A-bombs (Japan, 1945)

A Large environmental releases:
I Hanford (USA, 1940s)
I Mayak(USSR, 1950s)
A Atmospheric nuclear weapons tests:
I Nevada (USA, 19511958)
I Kazakhstan (USSR, 194352)
I Marshall Islands (USA, 194658)

A Reactor accidents:
I WindscalglUK, 1957)
I ThreeMile Island (USA, 1979)
I Chernobyl (USSR, 1986)
I Fukushima (Japan, 2011)
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Pathways of exposure to
radiation



Exposure Pathways
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Exposuregpathways

4 External irradiation :
- direct from the source (A-bomb)
- during the passageof the cloud,;
- from fallout on the ground.

4 Internal irradiation:
- Inhalation:
- Ingestion.
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General scheme of dose
reconstruction
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Types of dose for research
pUrposes

nsorbed doses In organs and tissues

nidemiologic studies:  doses to

specific individuals  (use of personal
Interviews).

A Risk studies: doses to unspecified
Individuals , representative of a group
(use of generic values).



Experience, advice, and
recommendations

A All dose reconstructions are different, but, as a rule:
I Use as many radiation measurements as possible
I Do not wait too long to administer personal interviews

I Evaluate thedosimetry uncertainties in cooperation with
statisticians
I Spend a lot of time on quality assurance and guality
control
A Throughout the study, maintain a close collaboration
with the epidemiologists and the statisticians.



Dosimetrystudies:
fallout from nuclear
weapons tests



LOCATIONS of NUCLEAR WEAPONS TEST SITES
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Summary of atmospheriauclear weapongests

Site When? |# of tests |Energy, Mt
Nevada 1951-58 86 1
Kazakhstan 1949-62 118 7
Marshall Is. 1946-58 66 108
All sites 1945-80 458 439




Internal doseassessments
(nuclear weapons tests)

A Essentially based on:

I measurements of exposure rate or of ground
deposition density, combined with

I environmental transfer models, and
I personal information (forepidemiologicstudies).

A Very few measurements of specific
radionuclides are available.



NEVADA study : estimates of internal and external doses

In St. George, UT from

Organ/tissue Infant dose ( MGy)
Internal irradiation

Thyroid 840

Lower large intestine 25

Upper large intestine 8.8

Bone surfaces 7.6

Total body 1.1

Total body

External irradiation
~10

test HARRY

Adult dose

51
5.0
2.0
1.3
0.5



Kazakhstan



Kazakhstan Thyroid Study

A Epidemiologic  study of thyroid
nodules near the Semipalatinsk Test
Site In Kazakhstan (3000 persons).

A Calculation of internal and external
thyroid doses.



Locations of study villages relative to traces.
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Sources of animal milk
in Kazakhstan

Cows

Camels

Sheep

Goats




