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Good afternoon dear colleagues. I'm Valery Kashparov from Ukrainian
Institute of Agricultural Radiology. | work in this institute for 27 years and for
the past 5 years I'm Director of the institute.



137Cs contamination of Ukraine (s 2008

The significant part of

Kapra safipynHesnn Yepaing 13705 [Ha 10.05.2006) Ukraine (42 800 km2 from 600
000 km?) was contaminated
by 187Cs with density more
than 40 kBg/m?

For 2008 area with 13’Cs contamination > 40 kBg/m? was 25 500 km?,
but the area of the zones of radioactive contamination are 53 000 km?

About 40,000 square kilometer was contaminated in Ukraine after the
Chernobyl accident.



The forest area of Ukraine with
I dif ferent densities of soil 134137Cs
B contamination (1.01.93)

Region The forest area, thousands of hectares
Total 134137Cs density of contamination, kBg/m?
37-185

olyn

hytomyr
Kiev

umm - 125 | 80 |

herkas

hernihiv 4.2

The areas of contaminated forest now mostly were above 1 million hectare in
Ukraine.



Permissible hygienic norms for the !37Cs and °Sr
specific activities in timber and timber production

Production Permissible level, Bg/kg

construction timber for industrial building and temporary buildings
2. Sawn timber

edge-surfaced lumber,

squared beam, parquet (incl. for manufacturing the furniture)

3. Production for domestic and economical use

souvenirs, domestic appliances (handles, kitchen boards)

For the forest production we have the permissible level from 2005 in Ukraine.
You can see this.



Permissible levels (action levels, Bq/kg) for
radionuclides in forestry foodstuff after
the Chernobyl accident in Ukraine

and PL-2006 2012
Fresh mushrooms and wild 151010) 100
berries fresh, frozen, canned

berries
I I
Vegetables and fruit
Bread, flour, cereals @

Also we have the permissible level for the mushrooms, berry, and the meat of
wild animals.
You can see this level is more or less [Unclear] this permissible level in Japan.



The zones of forest contamination with 137Cs

In the Ukraine, from the density of contamination of the territory we have the
different zone of forest contamination.

It's a very big territory where we have the density of contamination higher, 37
kilobecquerel per square meter. We have the validation limitation for the
mushrooms and wild berry.



Effective doses to Ukrainian population in
the present period after Chernobyl accident

Internal irradiation due to Inhalation of :
drinking water radionuclides, <0.1% Milk

."".‘r
External irradiation, @
5-30% Mushrooms

consum ption, <2%

Internal irradiation due to foodstuffs
consumption, 70-95%

70-95% of the effective population dose in the most suffered
regions of Ukraine is formed due to consumption of the
foodstuffs containing Chernobyl radionuclides

Now Ukraine is most important internal dose of radiation concentration it’s
higher at 70% by the uptake of radiocesium is milk, mushrooms, and meat.



Averaged contribution of different products to
the peroral !37Cs uptake by the rural population

Potatoes; 10%
Vegetables,

fruit; 5%

Bread, flour; 5% B human diet with forest gifts

Potato; 5% Vegetables,
fruit; 2%

Bread, flour;
4%

Mushrooms,
wild berries up
to; 60%

Eggs; 1%

The influence of forest product is very high and for the settlement near the
forest the influence of mushrooms and wild berry to the uptake of cesium in
the border maybe up to 70% of the total uptake.



Relative trend in the number of samples in Ukraine
with excess of PL, %
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We have the increase of influence of forest products in Ukraine, this time.
The relative amount of the sample this activity concentration of cesium high
permissible level. For the milk, forest product and milk and flour products.
You can see about 50% now high permissible levels its forest product and the
milk in Ukraine. For Chernigov region, the forest product is about 80% of
sample is high permissible level.



Forestry

Management based countermeasures

Restriction of access to contaminated forests and restriction of
the use of forest products was the main countermeasure applied
in Ukraine:

Restricted access, including restrictions on public and forest
worker access as a countermeasure against external exposure.

Restricted harvesting of food products such as game, berries
and mushrooms by the public that contributed to reduction of
internal doses and education on issues such as food
preparation.

Restricted collection of firewood by the public to prevent
exposures in the home and garden when the wood is burned
and the ash is disposed of or used as a fertiliser.

Alteration of hunting practices aiming to avoid consumption of
meat with high seasonal levels of radiocaesium.

Fire prevention.

After the Chernobyl accident we use different countermeasures in our
agricultural production. For the forest we used only restriction of access for
different forest production of the mushroom, berry, root and [Unclear].
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Forestry

Technologically based countermeasures

includes the use of machinery and/or chemical
treatments to alter the distribution or transfer
of radiocaesium in the forest have not been
applied after the Chernobyl accident in
Ukraine =

We don’t use the contamination cleanup in the forest after the Chernobyl and
specific of our soil and we don’t use these countermeasures.

Very important is now and during the time of the accident that it was
information of population about the real contamination of forest products.
For example, here is a map site where the level of contamination of
mushrooms is highly permissible level, less permissible level. It's
information for that place, mass media.
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Processing factors (ratio of activity concentrations in
the product after and before processing) for various

ountermeasure 137(Cs

ashing of vegetables, berr 0.8-0.9
and fruits

Boiling of vegetables, berry and] 0.5-0.8
fruits

Pickling of vegetables and fruits
Processing vegetables, berr 0.4-1
and fruits to juice
- Washing of mushrooms 0.4
Boiling of mushrooms 0.1-0.3
Soaking of mushrooms 0.1
Pickling of mushrooms

Very important for the forest products is processing of mushrooms, for
example, because if you eat use the boiling of mushrooms, pickling of
mushrooms, the reduction factor maybe [Unclear].



http://www.uiar.org.ua/Russ/index.htm
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We have the system of control contamination of forest product. For example,
berries, mushrooms and people can see this information on the site of our
institute.
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The decrease of the 137Cs specific activity of
in the components of forest ecosystems is
very slow (T,,,=20-30 years), from Chernoby!
forum, 2005
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Now, the process of the least contamination of root, mushrooms, meat of wild
animals decreasing very slowly, a small change we studied.
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Decision-making support for forestry on the
contaminated areas after nuclear and radiation accidents

- return to economic use of forests
excluded

- long-term management of contaminated
forest

What we want?

Long-term (till 100 years) prognoses of
wood and gift radioactive contamination in
a different forest type (mushrooms, game,
berries, edible parts of plants ...), and also
local milk production in forest

What is important task now for us is return to economic use of forest excluded
up producing after the accident and long-term management of contamination
forest.

We start the long-term prognoses of wood and different forest product
contamination is very important.
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Conceptual models for the Fukushima and Chernobyl
forest areas

Cs in Forest
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= A general scheme of the biogeochemical m  Satoshi YOSHIDA (NIRS,
cycling of radiocaesium within a forest

ecosystem (IAEA, 2002)

FORESTLAND (Fesenko S.) = MATPASS, UIAR, Ukraine

There are very different model of migration of radionuclide in forest
ecosystem.
The concept of this model is the same.
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Dependence of transfer factor of 2°Sr in the pine
wood on the content of exchangeable calcium in the
mineral layer (0-20 cm) of soil.

T1, (B g'kg)/ (kBg/m

Kn=6,31-(Ca)™™*

R*=074

'
TM
—F—— | . 0.8 1 1.2
1 2 3 4

M Ca, Mg-eq/100g soil

= Normally, exchangeable calcium content in the pine forests
growing at the soddy-pozolic soils in the north of Kyiv region is
0.5-1 mg-eq per 100 g of soil. The °°Sr soil-to-pine wood
transfer factor is 5-10 (Bg/kg)/(kBg/m2). Taking into account the
permissible level for °°Sr in the firewood (60 Bg/kg) we can
derive the level of the maximum terrestrial density of
contamination with °°Sr of , Which allows to
manufacture the pine wood with the 2°Sr. specific activity less
than 60 Ba/kg.

Its migration radionuclide to litter from litter to the soil and the trees and
plants [Unclear].

We cannot with transfer factor of strontium for the wood, for example, we
have very good dependence from the content in the soil exchangeable
calcium.
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Transfer factors (Tf) of 137Cs: a- to wood of Pinus sylvestris
(d.w.), b - to mushrooms: ¢ - to berries of Vaccinium
myrtillus (f.w.) in the ecological area

For the cesium we use ecological situation in the forest. It's the properties of
the soil and the environment condition for the transfer coefficient, for example,
cesium to the root and mushrooms and berries.

For example, you can see for the pine trees the difference mainly 20 times.
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Radioactive contamination of milk at use of
meadows in forest

WWW.uiar.org.ua

Also we have information about the contamination of milk if the people use
meadow in forest, small area.
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Decision-making support for forestry on the contaminated areas after
nuclear and radiation accidents (return to economic use of forests
excluded)
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The software ESTER (Expert Support of Technology for, Remediation) has been
developed within framework of IAEA Technical Co-operation Projects
RER/3/004 “Radiological support for the rehabilitation of the areas affected by
the Chernobyl nuclear power plant accident” in 2008—2011

For the each site of contamination the forest in Ukraine we have the data pins.
This software was created with the support of International Atomic Agency.
We have the contamination of the soil, the different forest characteristics of
each site.

Contamination properties of the soil, contamination of the mushrooms,
etcetera.

20



The software ESTER (Expert Support of Technology
for Remediation)
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Here you can see the density of contamination for each site forest. And here
is the properties of the soil.

From this data we can calculate the contamination of the root, different kinds
of wood.

This varies 600 becquerel per kilogram is permissible level in Ukraine for
cesium for the firewood.

Red, its territory higher with contamination and below [Unclear].
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forestry

The software ESTER - Decision-making support for
forestry on the contaminated areas after nuclear
and radiation accidents

m Distribution quarters to forestry Zhytomyr Oblast at the 2020-
2050 year where 1%’Cs content in the wood would not exceed the
hygienic standards— 600 Bqg/kg

22

Here you can see the same estimation for different time for 2020, 2030, 2040
and 2050.

In 2040 year we will have very small area with contamination of wood high
600 becquerel [Unclear].
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Our experimental sites in 30-km exclusion zone

The map of the 30-km Ch byl zone ial i irati i i 137 ( on 1007 )

Exclusion zone is most contaminated territory, 30 kilometer zone [Unclear].
The maps of the zone is strontium and plutonium was created [Unclear].
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Vertical 137Cs migration in soil is very small

10 15 20 25
Year after Chernobyl accident

We studied vertical migration of radionuclide for different conditions in the
exclusion zone. The point or cycles are studied.

We studied the migration after the incident and during range of 7 years.
Now, in real we have a vertical migration of cesium and we have the biological
half life of cesium higher 100 years.

It’s equilibrium condition of [Unclear]. Okay, it’'s half life — the eligible [ph]
half life migration of cesium from root layer it's for the 10 centimeter of
needle.

So, 10 centimeter of root layer.
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12 site in forest

Tf 137Cs: oak > pine > aspen > birch > acacia "

Site ID Trees species|Age, years
Jatitude

51°18'50" | 30°07'54" 25-30
51022'22" | 30°01'14" 45-55
51°20'18" | 30°08' 32" 35-40
| PP6 | 51026'49" [ 30°08'12" 30-35
S ES 2025
51026'17" 30006'37" Pines, birch, 25-30
oak, aspen
[ PP9 | 51004'15" | 30002°21" 40-45
PP 11 51021°05" 29959'01" Pines, birch, | 40-45
aspen

51022'43" [ 30°0159" [ - | 812

PP 13 51000'29" 3000044 Pines, birch, [ 45-50
oak, aspen

0,1

0,014

0
T, (Bq/kg)/(kBg/m?)

A o

- Ne5-92r. |o%cs

1T %y

-195-"92-189-185-179-174-1 69-164-50-154-129-1 24-739-' 34129 24-T19- T 14~
kopa 96 93 90 86 80 75 70 65 60 55 50 45 40 35 30 25 20 15 -6

Annual rings of a pine, year
Tf 137Cs: buds > needles of 1
year > twigs > inner bark > bark
of lateral branches > needles of
2 year > branches of 2 year >

PP 14 51019’ 30017'18" I?mes, oak, 40-45
birch, aspen

PP 15 | 51°19'20" | 30°17'01" 40-45

outer bark > wood of lateral
branches > stemwood (h=1.3m):

We have 12 experimental sites in forest in exclusion zone.

It's very different. Trees different, kind of forest.

Here we study the contamination of the different part of trees, mushrooms,
contamination of soils, migration of radionuclides in soil during [Unclear].
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Map of predicted %Sr activity in the stemwood
of Scots pine in 2030
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Through these data we create the map of contamination, root, for example,
for the 30 kilometer zone for different type of [Unclear].
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Chernobyl Pilot Site "Red Forest, T22"
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Here, for example, for strontium.

Also together with our French colleagues from Paris and we have the
experimental site near the nuclear power plant, the Red Forest.
The range is relative storage [ph] with Red Forest, from the Red Forest
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Here we study the migration of radionuclide from trench to the groundwater

and from the trench to the trees.
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UIAR site outside 30-km zone
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In the next presentation, Dr. Yoschenko will speak about it.
Also we have the experimental site outside the exclusion zone.
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Povchanske, Zhitomir region of Ukraine (pine)

For example, here is experimental site in pine trees.
You can see the density of contamination is very, very different.
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Geostatistical image of the 137Cs
contamination of the sites

The standard deviation of logarithm of the soil contamination
density with 137Cs at the non-gradient contaminated sites for
sampling area > 50 cm? does not depend on the contamination
density, type of fallout, features of landscape and in the first
approximation (at the measurement uncertainty of the
radionuclide activities in sub-samples of soil samples < 10 % at
the level +2c) can be estimated as 0.30+0.09

Here you can see the different density contamination for the very small site,
50 meter to 50 meter.
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Povchanske, Zhitomir region of Ukraine - 222 trees
Bid Bk 1B a | :‘] - -

]

m Dose rate — 5 m;

m Soil sampling for density of
contamination — 5 m; o
Vertical distribution — 5 points up to 40 cm;
The characteristics of all trees

Contamination of trees, mushrooms, bushes, grasses
etc.

The measurement of the dose rate on our experimental site and the density of
contamination is set 5 meter.

Also we will measure contamination old trees on the site, small site, 50 meter
to 50 meter.

The clusters of radionuclide, the contamination of mushroom, berries and
other parts.
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EB

Here you can see the typical soil profile, it's 10 centimeter.
[Unclear] layer is about 10 centimeter and litter also of the top, 10

centimeter.
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Luginy, Zhitomir region of Ukraine.(birch

- F

Another site, it’'s another kind of trees. It’s birch.
And also we have the same very, very identical measurement for each site for
the verification of our model.
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Taking into account the long-term significance
of the forest radioecology studies in Ukraine
and Japan, we would like to:

® - have the support of both Ukrainian and Japan governments
for the national institutes;

- have the complimentary studies, which would be consistent
in ideological and methodological aspects ont the basis of the
close cooperation and staff exchange;

Taking into account the 27-y period since the Chernobyl
accident, we can use the Chernobyl data for the more precise
long-term prognosis of situation in the forests of Japan.

Unfortunately, to the moment Ukrainian institutes do not
possess all necessary up-to-date analytical methods.

And here is the conclusion what we want.

Just like to have the support of Ukrainian Government for our work and forest
work.

Also we’d like to have the same method or methodological study of forest
system for different team for the continue of the result and used for the
validation of model in different condition.

And also in our case, we have very big time for the investigation and you can
use this data for the prognosis your situation in future.
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Thank you very much for your attention

Thank you very much for your attention.

Male Participant
Thank you very much Dr. Kashparov. Thank you very much.
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Male Participant

He told us mushrooms and berries are the dominant source of internal dose
exposure of population, yes. Then we don’t know what kind of food the local
people eat usually but comparing with people in the town, city or urban areas.

Dr. Valery Kashparov
After the accident most important was animal production, milk and meat.

[Japanese]

Dr. Valery Kashparov
Consumption ratio of the milk [Unclear] above 100 liter.

[Japanese]

Dr. Valery Kashparov

The natural process absorption cesium and agricultural countermeasures,
specific activity cesium in the milk decreased during this time, higher than 100
time, very big decrease in contamination of the milk.

[Japanese]

Dr. Valery Kashparov

Decrease in contamination of mushrooms during 27 year was about 3 or 4
time only.

[Japanese]

Dr. Valery Kashparov

The average consumption ratio of mushrooms for the population now about

for the forest area it’s about 10 kilogram per year.

[Japanese]
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Dr. Valery Kashparov
It's fresh weight.

[Japanese]

Dr. Valery Kashparov
But the contamination of the mushroom is very high.

[Japanese]

Dr. Valery Kashparov

For example, in the distance, 300 kilometer from the Chernobyl we have the
contamination of mushrooms 40,000 becquerel per kilogram per square
meter.

[Japanese]

Dr. Valery Kashparov
This is becquerel in a kilogram.

[Japanese]

Male Participant

I have additional questions about the same point. At the beginning you told
us that the internal dose is more important than the external dose for the
residents in these areas. | think that is quite different from Japanese
situations now, so I'd like to ask that how much percentage of the total food is
coming from the local areas or how much percent is coming from other areas?
So that | assume that most of the food in that area is coming from the local
area from the forest or the kitchen gardens or something like that, am | right?
Do you have any statistical values for that?

Dr. Valery Kashparov

Very important to ask internal dose because we have resettlement of the
people from the density of contamination higher 565 kilobecquerel per square
meter. It is the same now, the density of contamination 300 kilobecquerel
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per square meter for cesium. It is equal the average effective dose. About
0.4 millisievert per year for the external dose, it's effective real external dose.
For the internal dose, in our case the people used only local products, about
90% mainly had. Only the bread, the people buy in the shop and bread
products and other it's local products. Vegetables, potato, milk, meat, and
the forest region its [Unclear] region of Ukraine is forest region. The tradition
that people used the wild berries, wild mushrooms in very big amount and use
mushrooms in different dishes and soup and it’s typical. The influence of the

mushrooms now is increased and will not change in the future.

Male Participant

I have one more question. You mentioned about concentration of cesium in
root and you used 600 becquerel as a kind of borderline. Is it the kind of
permissible level of the root in your country or something like — I mean is
there any meaning on this 600 becquerels?

Dr. Valery Kashparov

600 becquerels here is the minimum, only for the firewood. For another kind
of use of the wood, will be very, very different value. For example, in this
case the value is 3000 becquerel per kilogram for the wood.

Male Participant
| see.

Dr. Valery Kashparov
If we use the wood for the different setting.

Male Participant
Yeah. | understand. So it depends on the usage...

Dr. Valery Kashparov
Yes.

Male Participant
...how do we use. Yeah
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Dr. Valery Kashparov
You can see. If additional normative from the health ministry in our country
and we must use this normative.

Male Participant
Yeah, okay. It's quite reasonable. Thank you.

Dr. Valery Kashparov
There are the same normative in Belorussia and Russia, but the difference
there for each country.

Shingo Shibata

Nice to see you again Dr. Kashparov and welcome to Japan. My name is
Shingo Shibata [ph] and I'm with Tokyo University. I'd like to ask couple of
questions regarding the mushroom. The first one is that I'd like to ask that I
have read some articles that | think the local people normally do not stop
eating mushroom even though your campaigns. So my question is, first one
is, is there any damages to health or diseases reported so far on the local
people who eat heavily contaminated mushrooms? That is my first question.
Are you monitoring doing any studies related to this monitoring?

My second question is | understand your government or you printed many
brochures regarding the absorbing capacity of — you categorized the
mushrooms into four different types, based on the absorption capacity. I'd
like to know these extension materials are effective in changing the local
people’s behavior?

Dr. Valery Kashparov

About the first question, about the dangers of mushrooms, the mushrooms
and forest product is relatively important conduits [ph] another source of
uptake radionuclide in the body but in real situation in Ukraine now we really
have a problem with effective dose for the population because we have the
information about the content of radionuclide in the body. Here you can see
the root is the [Unclear] additional vary from the consumption ratio of
mushrooms, of milkm and multiply in the concentration in mushrooms and in

milk, we can calculate the effective dose, its efficient level.
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Here is name of the settlement village with proper [ph] internal dose higher
0.5 millisievert is total amount. And rate it’'s effective dose calculate from the
measurement content of cesium in the body of the people in this settlement.
The real dose now it's more or less 0.5 millisievert you can see. Because
consumption ratio of the milk is very low and the real influence of mushrooms
to the dose is not very high and it does not, | think, for the health it is not very

important in real situation.

[Japanese]

Dr. Valery Kashparov

Yes, of course, we have very good information about transfer factor for cesium
for different kind of mushrooms and this time we have the change of transfer
factor for different kind of mushrooms. For one kind of mushrooms we had
increase of transfer factor now for another we have the decrease for in another
kind. We know that this kind of mushroom is very contaminated and this kind
of mushroom low contaminated. For example, we have the mushroom, I
don’t know in English [Foreign Language]. It's mushrooms [Foreign
Language].

Male Participant
Mushrooms which are growing on the trees, on the bottom of the trees.

[Foreign Language]

Male Participant
It looks like the [Unclear] which are growing on the bark.

[Foreign Language]

Male Participant
It’s the most biggest [ph] mushroom.

Dr. Valery Kashparov
We from the mass media from the special booklets inform population about
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the contamination of mushroom. What is most contamination, what is low
contamination? The real people use this information. Also we have the
special maps where dangerous to collect mushrooms. It does not only
depend on the density of contamination it’s very important properties of forest,
of ecological situation in the forest for the transfer of radiation. And now the
information of population for the forest production is most important

countermeasures.

Shingo Shibata
Thank you very much. Thank you for the talk.

Dr. Valery Kashparov
Arigato.

Shingo Shibata
Thank you. Could you show us the software, ESTER?

Dr. Valery Kashparov
ESTER?

Shingo Shibata
Yeah, ESTER [Unclear] of some, | don’t know, sorry. In your presentation...

Dr. Valery Kashparov
Yes, yes. | opened but [Unclear].

Shingo Shibata

Yes. Maybe next, [Unclear], at the back, yes, yes. Okay. Thank you very
much. So you have measured the contamination level of forest first by
intensive work and then you predict the future change in the contamination of
the forest. This kind of information have been used. My question is, is this
kind of possible level have been used to the forest practice like prohibited the
cutting or [Unclear] or whatever so anything have been done in your country?

Dr. Valery Kashparov
Yes because we have the government resolved against [Unclear]. We have
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the additional governmental forestry agency and this is additional information
for the [Unclear], for the local part of this energy for the strategy used for the
forest wood production because they know and now can use this part and the
planning of the work and production of the wood in the future. It's very
important because after the accident we used only density of contamination,
but it is not good because if you have the same density of contamination you
can have the very different contamination of the wood and this information is
next step of that.

Shingo Shibata
But this kind of work have been applied to the department of forestry?

Dr. Valery Kashparov
Yes, okay, of course.

Male Participant
That kind of thing is totally lacking in Japan. Maybe in the next 3-4 years

[ph].

Dr. Valery Kashparov
Yeah, because you have private forest. It's very big production government.

[Japanese]

Male Participant

Thank you very much. Nice to meet you again Dr. Kashparov in Ukraine last
year. My question is about the behavior of the consumers because in Japan
consumer don’t choose agricultural product even if that agricultural and the
radioactivity level is lower than the permissible level. So | ask you to how
about the Ukraine, the consumers’ behavior about that kind of the food?
Yeah. Did you understand?

Dr. Valery Kashparov

Maybe but the real in Ukraine now they also haven’t any problem is
agricultural products from the farm, from big farm, from the shop for the —you
have the problem only for the very small local production when the people
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have animals and for the self consumption. No marking [ph] production and
for these case very difficult to use different countermeasures because it’s very
small area and now Ukraine is also private area and very difficult we know as
to how clean production. We have also the problem this production. | know
in Japan there haven’t been a problem with contamination of agricultural
products because | remember the activity concentration in milk you can’t
[Unclear] 10 becquerel per liter it’s very, very low and average internal dose is
about maybe 4 microsievert per year. It's very, very low.

Male Participant
Thank you very much.

Dr. Valery Kashparov
Okay.
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