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Radioactive atmospheric releasesBg

Isotopes Kyshtym Windscale Chernobyl Fukushima Daiicl

-131 NA 180C 1,760,00(100,000400,00(
Csl137 260 180 ~85,00(C 7,00020,00C
Csl34 ~47,00C  8,30020,00C
Po210 42

Sr90 2,00C 0.75 10,00C 3.3-140
Pu isotopes 3 0.02 6,10C 0.00351.2
Zr-95 18,40( 16 196,00( 17
Celd4 & 141 48,70C 13 212,00( 11

Ru106 2,70C 3 >73,00( 0.00Z2



A 29 September 1957

A Producing weapons grade Pu at
Chelyabinsk-40 (now Ozersk),
Urals, USSR

A Failure of cooling system for
storage tank

A Non nuclear thermal explosion

A Contaminated plume - East Urals
radioactive trace (EURT)
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Eenlorsy @ Hydrology Batorshinet al 2013  Experience in eliminating the
o reseancs e cONSeUences of the 1957 accident at keyak Production

Association. IEM, IAEA
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A EURT 23000 km?
A defined as: °° Sr deposition density> 3.7 kBg/ m?

AMaj or initial contri bu:
radiation

A Highest rad content in most foodstuffs - 144 Ce
& 9 Zr (60-70%) ([total rad]10-10000 kBag/kg
dw)

A Milk 1 20 Sr was 70% of rad content of milk

A Food intervention limits imposed
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naruna envinonment reseancri conel. Fesenko et al 2010 Remediation of contaminated environments:

description of case studies. In TRS 475, ed Fesenko and Howard.
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A Long term intensive remediation from spring
1958

A Focus on deposition density and soil type

A High °°Sr uptake in some soils with low
exch[Ca]

A Grey forest solls, chernozem, acid soils

A Remediation strategy focused on agricultural,
fisheries and forestry production

A Remediation reference level i 74 kBg.m?2 20Sr
A 1000 km? 55% agricultural land
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A 20Sr mainly deposited in animal bones

u the long biological half-life of ®°Sr in the bone led to
sustained secretion of °°Sr into milk

A enhanced contamination if there is chronic 2°Sr
Intake by dairy animals

A Ingestion of contaminated food was key long
term exposure pathway, only milk 5-8 y after
accident
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'Remediation optiofis use

A Topsoil removal
A Deep ploughing, shallow ploughing

A Turnover ploughing

A Liming and extra mineral fertilisers
A Selecting crop varieties

A Preference to pig and poultry production
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Maximum Deposition Densities dPSr for
production of different Animal Products
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Food Safety Standards
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A Obijective is tgpreventor control the contamination of
animal products by ensuring that feedstuffs which are
too highly contaminated are not ingested by
agricultural animals.

A one of the most highly preferred optiorfier animal
products by stakeholders (including farmers)

A one of the most effective and practlcally appllcable
measuredor agricultural animalSpsgmassamwar -

A used extensively
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A Agricultural animals given nutritionally balanced diets
I either un or low level contaminated feed

A Needs production of suitable, local forage

V Ensures animal products (normally milk or meat) have
activity concentrations below the specified limit

V Much easier to control if animals are housed

V Wastes- faeces and urine do not require special
disposal routes

V Reduces amount of waste milk and meat from
otherwise contaminated animals
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http://www.freefoto.com/pictures/animals/cattle/index.asp?i=6
http://www.freefoto.com/pictures/animals/cattle/index.asp?i=6
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A 10 October

A Supplying Pu for British atomic
bomb project and to generate

other nuclio

neutron irradiation of appropriate

materials p

1957

es through the

aced in channels

within the core

A Stored Wigner energy lead to a
fire in Unit 1 for 3 d

A INIS level 5

A Key releases - 131, 137Cs, 210pg

A Cow milk in
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coastal area

Garland & Wakeford 2007 Atmospheric emissions from the
Windscale accident of October 1957 Atmos Environ 41
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A 10 October

A Supplying Pu for British atomic
bomb project and to generate
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coastal area

Garland & Wakeford 2007 Atmospheric emissions from the
Windscale accident of October 1957 Atmos Environ 41
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- release
due to
corrosion

10 g Pictures by Agricultural University of Norwa
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Environmental monitoring - 1311 was major radiological hazard

Little guidance available on what constituted an acceptable limit
for [13] in milk

Derived limit of 0.1 €Ci Lt (3700 Bq L) to constrain thyroid doses
Milk ban based on these ad hoc calculations

West Cumbrian coastal strip running from 10 km north of
Windscale to 20 km south.

Cow milk diluted and dumped into Irish Sea, for c. 1 month
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Lamb 137Cs (Bq kgt FW)
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GLOBAL FALLOUT + WINDSCALE
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