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Picture, from the article “Preliminary Dose Estimation From the Nuclear Accident After the 2011 Great East Japan Earthquake and Tsunami”, Lynn Anspaugh, Mikhail Balonov, et al



https://www.researchgate.net/publication/271829775_Preliminary_Dose_Estimation_From_the_Nuclear_Accident_After_the_2011_Great_East_Japan_Earthquake_and_Tsunami?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ

i Natural radiation is everywhere
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Information, taken from Investigation of the relationship between earthquakes and indoor radon concentrations at a building in Gyeongju, Korea, Jae Wook Kim, , ,
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nuclear power plant

Chernobyl, Ukraine

Fukushima-1, Japan

time of accident

April 26, 1986

March 11, 2011

reactors at production mode at + 3

the time of the accident

destroved reactors (MWe) Mod | 1000 Mol (460), MNo2 (784), No3 (784)
years in commercial operation 2 40, 37, 35

destroyed reactor buildings Nod Nol, No3, No4

amount of nuclear fuel at the 210 854 (included four spent fuel pools)

heavily damaged units (tn)

type of accident

power surge led o
supercrificality, core melt,
explosions, fires

extended loss of core coolant led to partial
core melis, hydrogen accumulaiion,
explosions, fires

triggered mainly by

series of human errors,
violations of operation
procedures,
limitations in design

a huge tsunami following a mega-
earthquake hit the aged and inadeqguately
upgraded plant leading to extensive
electrical black-out,
limitations in design and management

root causes

poor safety culture
and safety management

poor safety culture and safety management,
collusion between authorities and industry

(5]

time of explosions

during the first day

during the second, fourth and fifth day

time to respond and stop it

practically zero

one to four days

first day radioactive releases large very limited
1 released/inventory (PBq) ~1.760/~2.950 100-500/~6.000
IMCs released/inventory ~47/ ~140 6-20/ =770
s released/inventory ~85/ ~280 6=200 ~T70
MCs, "Cs ground deposition ~03% ~20%%

land areas contaminated with 56.000/3_100 3.000/ 272
>100 / 1480 kBg/m?* '¥Cs (km?)

main routes of human exposure external, ingestion external

global life time collective dose
{man 5Sv)

~500.000 [3]

-40.000 [3]

John A Kalef-
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Atmospheric radioactivity, determined by the indicator
""gamma background - y-background
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Devices used for determination of the terrestrial gamma background in field



According to the Bulgarian legislation - Ordinance on basic norms for
radiation protection, adopted by the Council of Ministers Ne229 /25.09.2012
on the territory of the Republic of Bulgaria the natural radiation gamma
background is in the range from 0.06 to 0.40 uSv/h.
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Burgas Bay-Port of Burgas, sampling points (approximate location on
Google Maps view
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i
Lake Vaya/Burgas Lake sample points 1-6
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Conclusion

Within the project we had gathered a lot of data on the environmental
Indicators, which describe three types of large water objects in the south-
east part of the Bulgarian Black Sea coast (salt and fresh water ones)-a
lake, a river and Burgas bay —Port of Burgas and beach shore. The data
on the terrestrial survey on gamma radiation dose rates over land and
sand, alongside the surveyed eco systems had been regularly taken every
month on the same sampling points and would form a broad
experimental data for further studies on the effect of gamma radiation on
people and living organisms alongside and as a part of the common
environmental status of the area (for example determining of annual
effective dose and excess life time cancer risks, etc.)

The data shows values of gamma radiation, which are at the limits of the
safe/normal numbers of 0,06-0.40 uSv/h. (with few exception which are
quite near the safe values)




Thank you for your attention.

Sabina Nedkova , Plamena Atanasova

The information was presented on the 2nd International Conference on ENVIRONmental protection and disaster
RISKs and 10th Annual CMDR COE Conference on Crisis Management and Disaster response 06-11 June, Sofia



