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Chernobyl NPP site before accident

31 years ago - 26 April 1986 —the explosion on Unit ( Reactor) 4,
and following at 10 days atmospheric releases due to the fire
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80 km

Caesium-137 levels:
. 1,000+ kBg m=2

. . 600-1,000 kBq m2

. 60-600 kBg m—2

. <60 kBg m—2

Cs-137 fallout density after Chernobyl and
Fukushima Daiichi accidents at 80 km zones

(Brumfiel G, 2011)

Caesium-137 levels:
. 1,480-3,700 kBg m—2

. 555-1,480 kBg m—2
. 185-555 kBg m2

. 37-185 kBg m2
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Personal involvement into studies on the environmental
consequences of the accidents- water systems
contamination : Chernobyl (since 5.05.1986 )
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Personal involvement into studies on the environmental consequences of the
accidents: Fukushima ( since 18.11.2013)
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Atmospheric releases Chernobyl NPP(1) and
Fukushima Daichi NPP (2) PBqg

Radionuclide

Fukushima Daiichi
NPP

Chernobyl NPP

lodine: | — 131 120 1760
Cesium:Cs-134 o) A7
Cs-137 8 8 85 0
Strontium: Sr-90 No data on significant 10
release
Plutonium: Pu-239 No data on significant 0013

release

(1) — Chernobyl Forum 2005, (2) —-UNSCEAR, 2014




EVACUATION and the Chernobyl Exclusion Zone. : on 2 May

1986, the Soviet Government Commission made a decision to evacuate the
population from the area within a 30-km radius of the ChNPP. Soon afterwards,
the Government Commission established the Exclusion Zone, from which the
population was evacuated and never to return, located inside the dese rate line
of 0.2 mSv/hr. In 1992-1993, some additional evacuations from several areas
were performed on criteria of annual doses exceeding 5 mSv/year.
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Pripyat city location at Chernobyl Power Plant
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2016: View from the evacuated City of
Pripyat to New Safe Confinement of the
Chernobyl NPP
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Final stage of New Safe Confinement -NSC move
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Total area contamination by cesium-137
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International C ernoblPortal_

& ofthelCRIN project

Contamination of the territory of Ukraine by strontium-90 (as of May 10,
1986)

Total area contamination by strontium-90
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# International Chernobyl Portal

#*a ofthel|CRIN project

Total effective doses for external and internal (caused by radioisotopes
cesium, strontium and transuranium elements) irradiation, calculated for
1986-2055 (70 years after the accident)

Calculated accumulated irradiation doses
~ (in 1986 — 2055, mSv)
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Criteria for radiological zoning of territories in Ukraine
applied since 1991

Zones

Effective dose,

mSv-y-!

Density of contamination,
kBg-m-2(Ci-km-2)

Cs-137

Sr-90

Pu

1. Exclusion Zone

The area from which the population was

evacuated (relocated) in 1986

2. Unconditional (obligatory) >5 > 555 > 111 = 3.7
resettlement (= 15) (= 3) (=0.1)

3. Guaranteed voluntary -1 185-555 | 5.55-111 | 0.37-3,7
resettlement (5-15) (0.15-3) | (0.01-0.1)

4. Intensified radiulugical > 0.5 37-185 0.74-5.55 10.185-0.37
control ) (1-5) (0.02-0.15) |(0.005-0.01)




The area of Ukraine’s territory ( “Oblast” - prefecture ) contamination by 137Cs in

1986 and in 2011, thousands square km

Oblast

Area of the territory with the following **'Cs contamination

Republic, Oblast ) Year density, kBqm™
area =2 7-10 | 10-40 | 40-185 | 185-355 | =555
- 1986 | 0.6 16.5 12.6 2.1 0.1
Chemihiv 9 o 153 171 R3 12
. 1986 3.4 14.1 88 16 | 10 |
v 7
Ky 289 5o11 83 144 16 09 | 070 |
1986 | 0.5 9.5 8.9 8.7 1.7 0.64
T .}
Zhytomyr 299 on 23 13.6 6.2 6.3 1.1 033
] 1986 | 0.3 12.7 7.0 0.2
Volyn 202 5011 | 20 149 33




Pathways of the propagation of radioactivity from the Chernobyl Exclusion zone
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The map of the 30-km Chernobyl zons terrestial density of contamination with cesium-137 ( on 1997 )
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Pripyat River Floodplain around Chernobyl NPP was
severe contaminated after the accident

Pripyat river floodplain was the most significant source of
2Sr secondary contamination in Dnieper system. No
significant impact of 137Cs,
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flooding f the most contaminated floodplains by the flood
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2D modeling predicted the efficiency of special dikes for the
reducing of radionuclide wash-off from the heavy contaminated

floodplain of the Pripyat River at the city of Pripyat,

Prediction — without dikes - concentration of Sr-90 in water after fooodlng 10 KBq/m3

After 2 dikes construction at 1.5 KBg/m3 ..
The forecast on “no dikes“ scenario was confirmed by the measurements during 1991
flooding 99




Annual flux Cs-137 and Sr-90 from the Pripyat River 1986-

2015 ( TBq) ( Kanivets at al 2016)
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Water systems of Chernobyl and Fukushima regions:

In IER Fukushima University the models tested in Chernobyl
are modified for the modeling of Fukushima water bodies
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The model of radionuclide transport in watershed — river
system is applied for Niida river watershed

N

Hararmachi. NSE= 0612 Takanohura reseroir. NS E= 0 366
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Available meteorological and water discharges data

= Precipitation
= Temperature
= Wfind direction and speed

A0 min., 1 hourly

aramachi and 1 daily average

= Precipitation

hittp:fuwow data jma g o jpa bdistatsfetmfupperind ex.php

= 1 hourhy Zverage water
discharges
= 1 daiby water inflow discharges

nokuratrsw .



137Cs density
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Example of model implementation for Niida river —
simulated decontamination of 3 kinds of land use ( green
color) Paddy soils + Farmlands + Bare lands
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before "decontamination”
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New Japanies Ukrainian Chernobyk Project 04.2017-03.2022

Project of SATREPS program (JICA-JST):
Strengthening of the environmental radiation control and
legislative basis in Ukraine for the environmental remediation of
radioactively contaminated sites

Fz v/ T4 ) REROIIRIRBEZB o L

Japanese participants :

- Institute Environmental Radioactivity at Fukushima University
- Centre for Research in Isotopes and Environmental Dynamics
at University of Tsukuba

- Fukushima Medical University



Project goals :

To use new “Chernobyl zone” research as “time machine” to
analyze Cs-137 behavior in environment 31-36 years after
the fallout

To improve the Ukrainian monitoring system for radioactive
substances by the installation of newest equipment

To improve the management of Chernobyl zone on the basis
of the experience of Fukushima —Dalichi zone

Project 2: Detailed study of the radionuclide migration in “water-
sediment” systems and assessment of the relevant risks of the

Project 1: Analyses of radionuclide dynamics in the ecosystems radionuclide transport from Chernobyl zone
surrounding the Chernobyl Cooling Pond , drawdowning in 2015-2018

Project 1:
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Project 3 : Study of short -range and long-range athmospheric transport
of radionuclides from ChEZ with emphasizing on forest fires

Project 4. Implementation of
the results of the projects
1-3 and comparative study
of Fukushima- Chernobyl
experience for the
preparation of the joint
recommendations for
Chernobyl exclusion zone
rezoning




Distribution of Cs 137 density

Total effective doses for external and
internal irradiation

Cancer cases per region of Ukraine
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