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Abstract:

This report focuses on transport and fallout from “worst-case” scenarios based on a hypothetical
accident at the B215 facility for storing Highly Active Liquors (HAL) at Sellafield. The scenarios
involve an atmospheric release of between 0.1-10 % of the total HAL inventory; only transport
and fallout of *’Cs is considered in this case study. Simulations resulted in between 0.1-50 times
the maximum "¥’Cs fallout experienced in the most contaminated areas in Norway after the
Chernobyl accident.
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Resymeé:

Rapporten redegjor for nedfall over Norge fra en tenkt ulykke med atmosfarisk utslipp fra
lagertankene for hayaktivt flytende radioaktivt avfall ved Sellafield-anlegget. Det er valgt & ta
utgangspunkt i en utslippsmengde som svarer til 0,1 til 10 % av den totale mengden flytende
radioaktivt avfall i tankene. Kun transport og nedfall av *’Cs er beregnet i denne studien. Med
utgangspunkt i gitte vaerforhold viste beregningene at nedfallet over Vestlandet vil vaere fra en
tiendedel til 10-50 ganger nedfallet i det mest kontaminerte omradet i Norge etter Tsjernobyl-
ulykken.
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Figure 4.4: Fallout of *'Cs (Bq/m®) after a worst case accident releasing 10 % of the total assumed "*'Cs
inventory from the HASTs at Sellafield. Particle radii were set as 2.2 €em (upper figure) and 8.6 em (lower
figure), respectively.
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Particulate fallout will occur in a non-homogenous manner such that hot spots can occur with
markedly higher radioactive contamination. Singular particles can also contain very large amounts of
radioactivity and become point internal sources if inhaled/ingested by humans or animals [10].

4.3 Comparison to 3’Cs fallout in Norway after
Chernobyl

Figure 4.5 indicates the **'Cs fallout experienced in Norway after the Chernobyl accident in 1986.
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Figur 4.5: "’Cs fallout experienced in Norway after the Chernobyl accident

The highest **’Cs fallout concentrations in Norway after the Chernobyl accident are found in selected
mountain areas in southern Norway, which received contamination densities of approximately 100
kBg/m?. The corresponding levels for the west coast of Norway were approximately 5 kBg/m®. By
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comparison, under the model simulations completed in this report for the hypothetical worst case
accident at Sellafield (with source terms ranging from 0,1 — 10 % of the total assumed **'Cs inventory
in HASTS), this area received fallout densities of between 10 kBg/m® to 1 MBg/m?®.

It is also important to qualify that many different radionuclides would be expected to be transported to
Norway during a real event, and this would cause further consequences and impacts in Norway.

4.4 Uncertainties in model simulations

The largest uncertainties here are concerning the chosen source terms and accident scenario
assumptions. The source term has been chosen based on the available information. However the type
of accident/incident required to cause such a release is not elaborated upon. The probability of such an
accident is also uncertain and not considered here. The transport models used contain less uncertainty,
though the likelihood of the specific weather conditions used in model simulations occurring is open
to debate. Different weather conditions would cause different fallout patterns, possibly affecting other
areas of Norway compared to those presented in this report. It is reasonable to assume that a portion of
releases due to a serious accident involving the HASTs will be in particulate form. However, the
particles size and density distributions are more difficult to predict. Particulate fallout is expected to be
non-homogonously distributed though uncertainty remains as to how high localised levels of
contamination will be.

5 Discussion and concluding remarks

This report focuses on transport and fallout of radioactivity in Norway caused by “worst-case”
scenarios based on a hypothetical accident at the B215 facility for storing Highly Active Liquors
(HAL) at Sellafield. 1t does not focus on the cause or probability of such an accident. It is difficult to
predict the volume and corresponding radioactivity of a release of HAL to the atmosphere caused by
an accident/terrorist attack at Sellafield. Relevant information required to assess this is not readily
available in the public domain due to security considerations. Therefore, the worst case assumption
made in this report is based around a range of possible releases from 0.1 — 10 % of the assumed total
HAL volume stored at B215.

Model simulations indicate that an accidental release of radioactivity to the atmosphere under typical
weather conditions following a major accident at Sellafield can reach Norway in nine hours. High
1¥7Cs contamination densities were simulated, especially along the south west coast of Norway.
Calculations show that increased precipitation effectively fell out **’Cs causing elevated deposition in
areas that experienced high rainfall during the scenario. This was also observed after the Chernobyl
accident. Model simulations reported here only study **’Cs as a case radionuclide; Sellafield HASTs
contain many different radionuclides which, in the event of a real accident, would increase the impacts
to Norway.

Model simulations were completed for *¥'Cs releases present as both aerosols and as a component part
incorporated in radioactive particles of different size classes. The results show that even large particles
(radius up to 9 pm) reach Norway. Norway received large amounts of **’Cs fallout under the scenarios
(an accidental release of between 0.1 — 10 % of the total HAL inventory) of between 10 — 5000
kBg/m?, especially along the west coast. Model simulations resulted in between 0.1 — 50 times the
maximum “*'Cs fallout experienced in Norway after the Chernobyl accident. For the chosen weather
situation, fallout started to occur over Norway only 9 hours after the hypothetical release.
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http://www.parliament.uk/documents/upload/POSTpr222.pdf
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