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Problem D

The problem in general: radioactive release
territories after Chernobyl and Fuku
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Problem Descr

The present stage of the problem solution: the ta
accidents have been solved. In context of C
phase of elimination of the long-term conse

Some important activities performed by Ukrainia
at the earlier phases of Chernobyl accident:

. first years after Chernobyl accident — extensive monitoring, sa
determination of the territory contamination up to the level o
agriculture etc. In particular, our studies revealed the radiolog
Ukraine (especially in Volyn and Rivne regions)

. development of the methods for in-vivo determination of radi
for reduction of 13’Cs content in muscle tissue by means of fat

. studies of the physical-chemical forms of the radioactive conta

the fuel particles, their dissolution rates in the environment a
. mapping the ChNPP 30-km zone contamination with °°Sr and
radionuclides during the accident
. assessment of the radionuclides resuspension of due to anthrc

agricultural activities), during the wildland fires and evaluatio
to the workers and population

. determination of the radionuclides (36Cl, 1231, 7>Se, ®°Tc, TUE) rc
agricultural crops

. determination of parameters of the radionuclides geochemica
radioactive waste. Discovering the phenomenon of the fast mi

. guantification of the biogenic fluxes of radionuclides in the ecc

. application of various countermeasures and evaluation of thei



Some important activities performed by Ukrainian
of Chernobyl accident: creation of maps of the 30-k
radionuclides and new estimate of their release du
lower than earlier estimates; published in UNSCEAF
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Some important activities performed by Ukrainian Ins
of Chernobyl accident: specification of the radionuclic
Reports Series) and assessment of the countermeasu
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At the early phases of Chernobyl accident
Fukushima accident the main effo
workers, to elaborate the method

areas, countermeasures to red

foodstuff etc. However, there are s
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Problem Descri

Forest fires. Is it an important problem?
Wildland fires frequency

Chernobyl Exclusion zone:
* 42-116 fires per year;

* increased severity of the fires — for example, 52 fires in 1992 b
fires in Kiev region burnt only 284 ha

Japan:
* average of 3274 fires per year in 1990-1999, average area bur

Wildland fires impacts:

» radioecological — radioactivity redistribution
(amounts of the radionuclides resuspended, range of
their transportation, areas of deposition etc);

« radiological — doses to the firefighters and population
(airborne concentrations, dispersal composition of ‘
radioactive aerosols, their solubility etc);

« social (awareness of the authorities and population
concerning the actual potential consequences of the —

fires) NOAA, 08 May 2003, 18:30,
by UCLRM



Problem D

Forest fires. Is it an important problem?
Radionuclides in the forest ecosystem at t

239+240Pu

137CS

@ soil

W timber

O bark

O 1st year needles
B 2nd year needles oil - 97% oil - 65%
o litter

W fallen branches

+ at the late phase of the accident a significant part of
the radionuclides activity in the forest ecosystem is
localized in the biomass and litter, i.e., in the
combustible material;

« during the fires these radionuclides can be
resuspended and transported to certain distances;

- potential consequences of the wildland fires
must be estimated!



Brief description of the re

In order to address the mentioned issues, we have pe
the radionuclides resuspension, transportation
fires

The methodology of the studies was based on the me:
concentrations, dispersal composition and depc
released from the burning experimental plots

The plots were characterized before their ignition. Du
conditions were recorded

The experiments were performed at 2 grassland plots
plot (8770 m?) located in Chernobyl exclusion zc

Advantage of the resesc

Natural well-recorded conditions in which the experi
the actual fires, in differ to the laboratory expe

Detail description of the experimental plots before the
time fires at the radioactive contaminated territ



Brief description of the

Forest fire experiment

B  Horizontal
plates

® IPA

A Impachos IBP 3
units in each point)

A Andersen
Sampler AHBOOZ




Experimen

Wildland fire experiments: Radionuclide air
axis at the 1-m height above the grou
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Experimental

Wildland fire experiments: Radionuclide resuspe

Calculated for 137Cs 90Sr
Grassland fire, #
Activity in fuel material (1.7+0.2)-10° (1.5£0.2)
Total activity (1.7£0.2)-10°”7 (3.7£0.5)-
Grassland fire, #2
Activity in fuel material (8.0+4.8)-106 (4.4£2.6)-
Total activity (1.9+1.1)-107 (1.8£1.5)
Forest fire, #3

Activity in litter (7.0£2.8)-107 | (1.220.5)-

Activity in fuel material (4.7£2.0)-107 (3.5+1.6)

Total activity (4.7+£2.0)-108 (1.1£0.5)-




Experimental

Wildland fire experiments: Doses to the firefigh
scenario; for inhalation — 50 yr effective €

Maximum airborne concentration, Dose type
Bg m3, in the site
#1 #2 #3
137Cs 5 1 0.27 External from
cloud
Inhalation
90Sr 3 0.5 0.33 External from
cloud
Inhalation
238py 3.4-103 2.510% | 4.6-10% Inhalation
239+240py | 6.7-10°3 5.1-10 1.1-103 Inhalation

External irradiation from soil and vegetation

Total dose




Experimen

Wildland fire experiments: Modeling exer

Plume from t
virtual point so
Virtual point (Gauss mode
source of

release /

Actual source Y

of release Initial plume rise (special
model designed)




model

model

Wildland fire experiments: Results of the mo
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Stage of deve

Further progress of the R&D after the comple

- decommission (drainage) of the Chernobyl NPP coo
the possible wildland fires at the drained territor
potential doses to the firefighters and staff). The
initial phase of the project)

- MEGAFIRE project (European mega-fires: Harmonis
preparedness, prevention, mitigation, planning a
(present status — evaluation of the submitted pro
happen in the case of development of the mega-f
territories. This scenario differs much from that s
intensity will cause the higher initial rise of the pl
radionuclides etc)



Problem Desc

Effects of radiation to biota. Is it an important

e Some plant species growing in Chernobyl zo
example, numerous effects of radiation were
cytological levels in Scots pine (Pinus sylvest
look underdeveloped

e Scots pine is one of the ICRP reference speci

e Scots pine is a most common tree species in
ecosystems in the zone are formed on the b:

e Scots pine is one of the most irradiated plan

e Therefore, the further fate of the typical eco
of Chernobyl zone is not clear

e S T R T R T

o —



Aims of the res

e To identify the most common morphological
to Scots pine and to formulate the dose-effect ¢
e To interpret obtained dependences and to es
effects occurring at various levels (cell, organ, t

Brief description of the re

e Visual identification of the morphological ef
experimental array of pine trees (more than 1
e Direct counting the DNA aberrations and Co
the cytological damages
e Radionuclide activity measurements in the t
dosimetric model for estimation of the doses t

Advantages of the rese:

Wide range of the dose rates to the trees of the e

Absence of the serious ecotoxical factors other t
intensive traffic etc) in Chernobyl zone

Similarity of the soil-landscape conditions and plz
experimental sites



Brief description of the re

Experimental sites and morphologica

137Cs contamination density
1 — Red Forest, 2 — Kopachi, 3 — Ivankiv, 4 — Yaniv
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Brief description of the

Calculation of the dose rates to Pinus
Target organ: dominant bud

Source of radiation: incorporatec
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Experime

Morphological effect in
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Experimental

Cytological studies for the experimenta
Sub-array: several trees of the experimental array
Tissues and methoc

meristem of the seed germs
(direct counting the aberrant cells)




Experi

Cytogenetic effects i
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Experime

Effects in cells of apical meri
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Other advantages of the re

- radiation protection of the so-called ‘non-h
problems considered by the worldwide sci
the main concepts and tools, the IAEA Biotz
ICRP were created. Our studies contribute t
concepts through specification of the refere
determination of the dose-effect depende

- our studies showed the ways for the further
used dosimetric models for biota (such as E
for the tree species we can suggest to spec
account the actual spatial distributions of r:
and their dynamics etc. This can be importz

Dose coefficients for incorporated RN for Pin

RN ERICA Tool
137Cs 3.2x10*4
0Sr 6.5x10




Other advantages of the re

- our studies for Scots pine showed that the cc
terrestrial ecosystems the dose rate value o
might be rather high for this species. Accorc
effect” dependency, it corresponds to 32%
changes in the pine plantation

- in this concern, determination of the risk to
of the risk quotients for the reference speci
Some ideas for such a revision can come wi
the empirical data.

Stage of develo

- the elaborated methods were applied to ot
referent grass species (Evening primrose, o
identified for the terrestrial ecosystems of C
rate — cytogenetic effect” dependence was

- the study of the long-term dynamics of the |
Scots pine is in progress



Possible area of ap

- the elaborated methods of the studies can be
effects to the natural ecosystems

- the developed dosimetric model can be adju

- obtained data can be integrated into the radi
FREDERICA, and also can be used separately
effects to the pine forest ecosystems

Opportuniti

Ukrainian Institute of Agricultural Radiology is
joint research projects in the fields of the rac
elaboration of the methods for reduction of
by means of their fixation in soil, and other f

Our institute possesses the unigue experimen
zone for studies of the geochemical and biog
soil-to-plant transfer factors, effects to biota
analytical facilities and methodologies neces
measurements of radionuclides in the envirc
experience of the successful international p



More details are
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