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Abstract

Stocks of radionuclides in natural and technogenic objects of a Zone (forests, meadows, former
agricultural lands, water objects etc., object "Shelter ", Sites of Radioactive Waste Disposal
(SRAWD) and Sites of Temporary Localization of Radioactive Waste (STLRAW)) are estimated. The
estimations of fluxes of radionuclides both inside a Zone and out of its borders in normal conditions
as well as in case of different natural and technogenic cataclysms (floods, fires, emergencies etc.)
with account of probabilities of such events are discussed. The significance of the main fluxes of
radionuclide migration beyond the Zone borders is estimated: a surface water flux (river Pripyat), air
(wind) transfer, biogenic flux, technogenic migration. The significance of the non-radiological factors
influenced on the ecological situation in a Zone (phyto-and zoosanitary, sanitary-epidemiological
conditions) is discussed. The problems of irradiation of vegetation and animal organisms in
terrestrial and water ecosystems, of personnel and people living on a Zone territory without
permission (so called "self-settlers") are considered. The priority directions of activities for control
over the radiological and ecological situation on the territory and in objects of a Zone are
formulated.

1. INTRODUCTION

According to the law of the Ukraine "On a legal status of the territory subjected to the
radioactive contamination due to the Chornobyl accident, the Exclusion Zone (EZ) is defined
as the territory, wherefrom the population have been evacuated in 1986. The zone is the
territory with lands removed from an economic use, with the special form of management
carried out by the Administration of the Zone. The area of the Zone is 2044 square kilometers.
There are two towns (Pripyat and Chornobyl) and 74 villages within the territory of the Zone
[1-5].

The radioactive contamination of the Zone is potentially dangerous for the Ukraine because of
possible outflux of radionuclides beyond its borders. It is especially important because of the
Zone's geographical position in the top part of the Dnieper water collecting basin, that is the
main waterway of the Ukraine.

2. STOCKS OF RADIONUCLIDES IN OBJECTS OF THE EXCLUSION ZONE

The radiation factor till now is the main one in potential danger of the Zone objects for the
population, living on the territories ajoining the Zone and for population of the Ukraine as a
whole. A significant part of radionuclides released during the Chernobyl accident is
concentrated here. The estimation of the radionuclides stocks distribution in various objects of
the Zone according to the generalized data [6-81 is presented in Table 1.
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TABLE 1. RADIONUCLIDES STOCKS IN VARIOUS OBJECTS AND COMPONENTS
OF THE EXCLUSION ZONE (AS OF 1998)

Object
Territory of EZ
Cooling pond
SRAWDs
STLRAWs
Total activity
SHELTER Object

Activity, PBq
137Cs
5.5
0.16
3.4
1.10
10.2
480

90Sr
2.5
0.10
2.8
0.70
6.1
260

TUE
0.13
0.005
0.15
0.04
0.33
10

Total
8.13
0.27
6.35
1.84
16.6
740

The main activity of radionuclides is concentrated in the Shelter object. By the maximal
estimations, there is about 180 tons of nuclear fuel in it, that contains the radioactive
substances with about 740 PBq of total activity. Besides fuel, a plenty of radioactive materials,
which consist of the residues of the destroyed unit active zone, reactor graphite, contaminated
metal and building constructions of the power - unit are concentrated in the Shelter object [6-
8].

The significant part of radioactive substances (about 8.2 PBq) released from the destroyed
power Unit 4 is located in Sites of Radioactive Waste Disposal (SRAWD) and Sites of
Temporary Localization of Radioactive Waste (STLRAW). Approximately the same amount
of radionuclides (8.1 PBq) is located in various natural objects of the Zone. The greatest
radionuclides stock is in forests, that at the moment of accident have concentrated radioactive
dust and aerosols. The territory with density of caesium-137 contamination over 555 kBq-m"2,
strontium-90 contamination over 111 kBq-m"2 and plutonium contamination over 3,7 kBq-m"2

is about 1800 km2.

3. THE RADIONUCLIDE FLUXES INSIDE AND BEYOND THE ZONE BORDERS

The presence of radionuclides in various Zone objects predetermines the various intensity of
radionuclides inclusion in transfer chains and, respectively, distinctions in the radionuclide
flows inside and beyond the borders of the Zone. The main sources of the radionuclide
inclusion in migration flows are the territory of the Zone (components of terrestrial and water
biocaenoses) and technogenic objects of the Zone: SRAWD and STLRAW, Shelter object,
ChNPP, etc. The intensity of the radlonuclide incluslion into migration chains and intensity of
their migration flows inside and out the borders of the Zone may essentially grow, from the
components of biocaenoses of the Zone in case of various natural and technogenic
catastrophes (floods, fires etc.), and from the Shelter object and ChNPP in emergency cases. It
is noteworthy that the influence of a number of the factors on the migration flows intensity is
of constant character, the action of a number of other factors can be shown with rather low
(but final) probability.

Generalization of results of a complex research in the Zone has allowed to estimate the
importance of the basic ways of radionuclides migration beyond the Zone borders:

• surface water drainage in the river Pripyat - up to 0.09% of Cs and up to 0.6% of
9'Sr from the. total activity of these radionuclides on the zone territory or 80-97%
from a general flux of these radionuclides out of the boundaries of a zone by all paths
of migration;
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• air (wind) transfer - up to 0.004-0,02% of radionuclides from the total activity on the
zone territory or 5 - 15% (in case of forest fires - up to 20%) from a general flux of
radionuclides out of the boundaries of a zone by all paths of migration;

• biogenic oulflux - up to 0.001% of 137Cs and up to 0.0006% of 90Sr from the total
activity of these radionuclides on the zone territory or 0.1-3% from a general flux of
these radionuclides out of the boundaries of a zone by all paths of migration;

• technogenic migration - up to 0.0002-0,8% from a general flux of radionuclides out
of the boundaries of a zone by all paths of migration.

For the Shelter object and ChNPP, the basic ways of radionuclides transfer to the environment
are as follows: the "organized" emissions, spontaneous outflux owing to leakage from the
Shelter object, the emissions as a result of emergencies.

Let's consider the quantitative characteristics of the basic radionuclide flows within the
territory of the Exclusion Zone (Table 2).

TABLE 2. RADIONUCLIDE FLOWS FROM VARIOUS SOURCES WITHIN THE
TERRITORY OF THE EXCLUSION ZONE

Flow

Activity flux, TBq-year"1

Total I37Cs 90Sr

Probability of
realization
per year

Territory of EZ (flows and flux out of the borders of EZ)
Superficial drain (limits of variation during
1990-1997)
Outflux by river Pripyat out of EZ borders in
1999 (high water of 13-15 % provision)
Outflux by river Pripyat out of EZ borders in
2000 (during 11 months)
Drain with filtration waters from a reservoir -
cooler
Wind transfer
Biogenic outflux
Technogenic migration

4.4-17.6

13.3

4.5

~ 0.4, Return -
(0.02-0.04)
0.7
0.07
0.016

1.2-4.6

3.1

1.5

0.07

0.5
0.055
0.012

2.7-14.4

10.2

3.0

0.30

0.2
0.015
0.004

Constantly

0.13-0.15

Constantly

Constantly

Seldom
Constantly
Constantly

Shelter object (emissions of long-living RN in the environment)
The "organized" emission
Spontaneous emission through cracks

0.011
0.0006 0.0005

Constantly
Constantly

ChNPP (emissions and dumps of long-living RN in the environment)
Gaseous-aerosol emissions
Dump in the pond-cooler with waste water

0.048
0.035

0.047
0.026

0.001
0.009

Constantly
Constantly

3.1 Water transfer

The basic route of radionuclide migration out of the Zone borders is the river drainage formed
at the expense of the surface drain and radionuclides outflow with underground waters.
During 1990-1996 113 TBq of137 Cs and 130 TBq of 90Sr were flown out of the Zone. [7,8].
Nowadays, the contamination of water happens basically at the expense of washoff of
radionuclides from the contaminated territories. The outflux of radionuclides by a waterway
out of boundaries of a Zone can increase significantly in a case of extremely large flooding.
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For example, in case of a maximal during post-accidental period high water with 13-15%
provision, which was held in 1999, radionuclides flux out of the zone boundaries was about
13.3 TBq as a result of radionuclides wash-off from the territory of floodland.

Cooling pond of the ChNPP is the reservoir of the 22.9 km area, the stock of water in it is
160 mln m3 . The total activity of B 7Cs in bottom sediments reached 165 TBq, 90Sr - up to 100
TBq, 238'239 Pu - up to 5 TBq [7,8]. The contribution of the cooling pond in the total
radionuelides outflux is approximately 6%.

The radionuclides migration into the underground waters has not resulted in steady area
contamination of them on the significant part of territory of the Zone. The integral outflux of
90Sr with a underground drain in surface pools of a near-field ChNPP region for 300 years is
evaluated as 15 TBq, or 3% from a general initial stock on water drain territory. The hydro-
geological migration of 90Sr from STLRAW can not result in a disastrous outflux of 90Sr to
river Pripyat.

3.2 Air (wind) transfer

The air (wind) transfer gives the essentially smaller contribution into radionuclide outflow
beyond the Zone borders, in comparison with the water drain its contribution to the total flow
does not exceed 10-15%. The significantly higher intensity of wind radionuclides transfer (up
to 20% of the total flow) is observed in a case of forest fires. It is necessary to note, however,
that the distance to which the radionuclides are transferred by air is rather small. In case of the
top fire, the wind transfer may be up to 1.1-1.5 TBq within the territory of 100 ha. The
calculations which have been made with the use of the obtained data show that for forest fire-
fighters, the radionuclides content in the body reaches 0.1-0.2 of the permissible level for the
persons of category A (personnel). Essential flux of radioactive substances out of borders of
the Exclusion Zone may occur in case of extreme weather conditions, in particular, in case of
hurricanes, tornados, etc.

3.3 Biogenic transfer

Outcome of the research of academician L. Frantsevich with co-authors have permitted to
make a number of the extremely relevant estimations of biogenic migration of radionuclides
out of the boundaries of a zone. From all the diverse organisms living in the zone, only
separate groups are capable to create significant flows of radionuclides both in a Zone, and
beyond its limits (Table 3).

TABLE 3. RADIONUCLIDES FLOWS WITH LIVING ORGANISMS OUT OF THE
EXCLUSION ZONE

Groups of living organisms

Migrating birds
Small mammals
Large mammals
Total

Flow, GBq.year"1

90Sr
14.8
0.37
0.29
15.5

137Cs
55
0.82
0.44
56.8
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3.4 Groups of living organisms transferring radionuelides within the Zone

Soil invertebrata with a total biomass stock of about 25 thousand tons which with
participation of animals throw round about 20 - 30% of the phytomass and the biggest part of
leaf-fall for the season. Estimations on radionuclide movement are absent. Forest plantings
with phytomass stock of 75 up to 250 tons of dry substance per 1 ha and specific activity of
137Cs of 26-1700 Bq-kg"1 form the radionuclide flow of 1.85-370 MBq.ha"1'

The mushrooms with a stock of 0.001 kg of dry weight per 1 m2 and specific activity of 137Cs
3.7-13 kBq.kg"1 form flow of 3.7-130 Bq -m"2 .

3.5 Groups of living organisms transferring radionuclides out of the Exclusion Zone.

Large animals with a total mass of several hundred tons and specific activity of 137Cs in soft
tissues up to 3.7 kBq-kg"1. Annual flux of radiocaesium out of the Exclusion Zone may be 740
MBq.

The birds are the important group of migrating animals existing in the Exclusion Zone. The
total mass of settled and nesting birds is estimated as about 50 tons. Biomass of migrating
birds exceeds the biomass of settled and nesting ones by ten to hundred times and reaches 4-5
thousand tons per year during migration in both directions. Estimations of maximum annual
out-flow by birds may constitute the following: 55 GIBq of 137Cs and 14.8 GBq of 90Sr. The
total stock of 90Sr in zoomass as a whole (bird and animals) for the first years after the
accident was 0. 74 GBq and 2.2 GBq of 137Cs [ 10].

It is noteworth that the contamination of water birds, nesting on the cooling pond, can result in
accumulation of activity in food chains (bottom sediments - fish - bird) and separate
individuals up to 37 kBq.kg"1. The total activity of animals living in the Exclusion Zone is
approximately 93 GBq.

From above mentioned estimations it is evident that the mushrooms and game water birds can
contribute essentially to formation of human internal dose.

3.6 Technogenic transfer

Data on the role of technogenic transfer of radioactive substances out the exclusion Zone
borders (use of the contaminated transport, etc.) are given in Tables 2 and 4. It is clear from
the given estimations, the contribution of radionuclides technogenic transfer to the total flow
out of the Exclusion Zone is insignificant.

TABLE 4. TECHNOGENIC RADIONUCLIDES FLOWS OUT OF THE TERRITORY OF
EXCLUSION ZONE

Objects

Vehicle

Personnel

Cargoes in whole

Including forest production

Flow, GBq.year"1

16.0

0.15

13.3

0.037
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3.7 Flux of radionuclidess out of the Shelter object

In spite of the fact that the total radionuclide stock in the Shelter object is by the order of
magnitude higher than one in the environment, it contributes insignificantly to formation of
radionuclides flows in the Zone (Table 2). Under the conditions of the normal managing of the
Shelter object the radionuclides flows from it are three orders of magnitude less in comparison
with the water flow of radioactive substances out of the territory of Exclusion Zone.

However, in case of emergency (destruction of the roof) about 155 TBq of long-living
radionuclides can be released in the environment (Table 5). In accordance with the forecast of
RSC "Kurchatov institute", Institute of Nuclear Safety of RAS, and also GRS (Germany) the
soil deposition of 90Sr and 137Cs on the border of the Exclusion Zone will be about 150
kBq.m"2. At the same time, total activity of the basic radiologically important radionuclides,
that would be released into the environment in case of the considered emergency, would be
less, than their amount taken out during 10 years with the river Pripyat drain. The main part of
activity would be accumulated just nearby the reactor (in 5-10 km zone), however small part
of them can be distributed to a significant distance (up to 50 km) [8].

3.8 Flow-out of radioactive substances from ChNPP

Under the conditions of normal operation of ChNPP the total out-flow of radioactive
substances into the environment with gaseous-aerosol emissions and dumps in the cooling
pond with waste water is about 7.4 T bq.year"1, that is much lower than radionuclides fluxes
with water drain and wind transfer (Table 2).

TABLE 5. CALCULATED RADIONUCLIDE FLOWS WITHIN THE TERRITORY OF EZ
AND OUT OF THE SHELTER OBJECT IN CASE OF EMERGENCY

Flow
Total activity,
TBq.year"1

Probability,
year'1

Territory of EZ (fluxes and flow-out of EZ)
Flow by river Pripyat waters out of EZ due to wash-
out flood-lands at high water of 25% provision
(without protective structures)
Flow by river Pripyat out of EZ due to washout
flood-lands at high water of 25% provision (with
protective structures)
Wind transfer at fires
Wind transfer at the tornado passage above the
Exclusion Zone

18.5

11

1.1-1.5
0.11 -6.3

0.25

0.25

0.2
0.05

Shelter object (emissions of long - living radionuclides in the environment
Emission of long - living radionuclides at the roof
destruction

155 10"2 - 10"4

4. NON-RADILOGICAL FACTORS

The specific ecological situation that has been formed in Zone both as the result of the
radioactive contamination of its territory and termination of the full-value care of forest and
former agricultural caenoses, demands the careful study and estimation of the number of non-
radiological factors importance, first of all, on forest territories. Nowadays, forests occupy
almost a half of the territory, and former agricultural lands occupy the third part of the whole
area of the Zone.

164



Square, thousands ha

1 8 ••

12

6 ••

0

17

1,5

4,2

Radiation Forest fires as a
damage whole

Top forest
fires

FACTORS

Putting to
water

The centers of the
wreckers

Fig. 1. Causes of damage and death of exclusion zone forests.
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Types of vermin

Fig.2 Ratio of phytofags number in gardens of Exclusion Zone and out of its borders
Main species of tortricid- garden pests in the given region: 1 - leaden-striped, 2- rose ugly-nest, 3
- motley-golden, 4 - fruit-tree ugly-nest, 5 - willow wry-feeler, 6 - hawthorn, 7 - netted,
8 - omnivorous, 9 - buddy, 10 - fruit-tree ugly-nest changeable, 11 — subcortical, 12 — smoky, 13 —
white-spotted, 14 - frosty, 15 - green oak

The unfavourable natural and antropogeneous factors result in deterioration of the total
ecological situation. So, for example, the most dangerous negative factor for forests is the
forest fires (Fig. 1). Because of the absence of full-valuable system for forest care, the
negative influence of the vermin and illnesses on general state of forests grows up.

Any infringement of the natural caenoses integrity results in significant changes of intensity
and orientation of migration processes. It can be observed on pine plantings, which have been
exposed to radiation and forest fires. The sharp termination of antropogeneous influence on
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ecosystems (both agricultural and forest) stimulated natural processes, which not always had
the favourable character. During the first years after the Chernobyl accident, the significant
growth of rodent number was noted. In the Exclusion Zone the centers of illnesses and
vermins are constantly registered, total number of which is almost twice as much, than in
cultural crops areas outside the Zone (Fig.2 [10]).

The analysis of data on the disease quantity which are revealed on cultural plants and weeds
shows, that on the latter, the number of revealed parasites is twice as much, than on
agricultural cultures. In total, about 40 activators of different kinds of diseases are revealed.
During the first years after the accident the creation of new forms had intensified
considerably. In this period 5 forms, not registered in the European register, were identified,
and three of them were highly virulenced and potentially dangerous (see Fig.2).

5. IRRADIATION DOSES

5.1 Plant exposure

During the first years after the accident it resulted in a large scale forest damage. Only in close
proximity to the Chernobyl NPP about 600 ha of pine plantings were lost. As a whole, in the
result of irradiation almost 1.5 thousand hectares of forest has dried. The damage of different
degree was marked on the area of about 25 thousand hectares. At present, some
radlobiological effects are noted in mass on the area of about 1 thousand hectares, sporadically
on the area of about 5 thousand hectares.

5.2 Human exposure [12-14]

First of all, the elevated radiation in the Exclusion Zone can affect the personnel participating
in works on elimination of the accidental consequences. The analysis of distribution of doses
among the personnel of a Zone displays, that the mean individual dose is at a level 1.5-2
mSv.year"1. The highest individual doses have been received by the personnel of a Industrial
Association "ChNPP" and object "Shelter". The collective dose for total personnel of the Zone
makes approximately 55 man.Sv. For the personnel of most radiologically dangerous
enterprises (Shelter object, Special Enterprise "Complex") the collective dose is less than 10
man.Sv.

The special category of the people within territory of the Exclusion Zone is so-called 91 "sel f-
settlers". Because of their consumption of food products that are produced partially on the
territory of the Exclusion Zone, the internal irradiation contributes essentially to their total
dose. The growing contribution of radiostrontium in formation of the dose is observed, that is
the result of fuel particles transformations and increase of strontium-90 migration in
biological chains. It should be noted, that in the case of practically complete life cycle with the
use of products of the Exclusion Zone (for example, "self-settlers" in area of Usovo village),
the average annual individual dose can reach 25 mSv-year"1.

5.3 Comparison of radiation danger of the Exclusion Zone objects

Comparative estimations of radiation danger of the Exclusion Zone objects should be
considered (Table 6).

Owing to water migration, the individual dose of critical group of the population (fishermen,
the population of the territory of the Dnieper cascade), can reach 2 mSv-year"1. hi 1996-97 the
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collective dose of the population of the Dnieper cascade territory (about 9 mln people owing
to consumption of drinking water and about 26 mln people owing to the consumption of food
products, including products of irrigated agriculture and fish) due to this source was estimated
to be 20-30 man.Sv.

hi case of emergency wash out of radionuclides from flood-lands located on the territory of
the Exclusion Zone (25% high water) the collective dose could reach 250 man.Sv (without
protective structures) and 40-50 man.Sv with the involved protective structures.

TABLE 6. COMPARATIVE ESTIMATION OF RADIATION DANGER OF THE
EXCLUSION ZONE OBJECTS

Source of irradiation

Superficial drain

Wind transfer

Flow-out with vehicle
Non-authorized consumption
of food products, produced
and/or collected at EZ
territory
Accident on Shelter object

Individual dose,
mSv.year"1

(critical groups)
2

0.2

1.4

25

up to 2000

Annual
collective
dose, man.Sv
up to 250
(high waters)
up to 3
(fire, tornado)
1.2

up to 100

up to 200

Index of
radiation
danger (IRD)*
up to 60

up to 0.6

1.2

up to 100

up to 2

* IRD = Value of collective dose * Probability of the event

The dose owing to air transfer is approximately one order of magnitude less. For critical
groups of population, even in case of fires and tornado the individual doses are about 0.2 mSv,
and the collective one is up to 3 man.Sv.

Biogenic transfer. The non-authorized consumption of migration birds meat, forest game,
mushrooms and berries leads to formation of an individual internal dose up to 25 mSv. year"1.
The collective dose in this case is estimated at the level of 100 man.Sv.

Doses caused by the lechnogenic flow of radionuclides out of the Exclusion Zone with the use
of contaminated vehicles for critical group of the population (drivers, the repairmen) are about
1.4 mSv in the case of the most conservative assessments. The collective dose is estimated at
the level of 1.2 man.Sv. In case of hypothetical emergency emission from the Shelter object
the increase of vehicle contamination will be observed, however it will not result in essential
increase of technogenic out-flow, and the collective dose, respectively, because of the
application of countermeasures to prevent distribution of radionuclides (radiation monitoring,
sanitary treatment etc.).

The accident on Shelter object (destruction of building) could result in the irradiation of
separate persons from the personnel in dose up to 2000 mSv. Thus, the collective dose of the
personnel participating in liquidation of this failure (the civil defence troops, the specially
trained personnel) can reach 200 man.Sv. Naturally, radionuclides released in the environment
will bring additional contribution in the migration flows and doses of irradiation due to
contamination of water, air and due to biogenic transfer.
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Due to the fact that various considered above processes of radionuclide transfer as well as
processes of dose formation to personnel and population are not equally probable, neither
individual, nor collective dose themselves can not serve as the complete characteristic of
radiation danger of objects of the Exclusion Zone. To take into account the importance of each
source of radiation danger, it is possible to enter concept of "an index of radiation danger",
which is equal to the product of collective dose and probability of occurrence of an event
(process). The event (process) probabilities are presented above in Table 5. The data presented
in the right column of Table 6 account for these parameters.

As can be seen from Table 6, the greatest radiation danger represent water outflux and non-
authorized consumption of the radioactively contaminated food products. Rather low radiation
danger of the Shelter object, despite of high levels of individual and collective doses, is
caused by low probability of occurrence of emergency.

CONCLUSIONS

(l)Under the conditions of normal operation, the radionuclides flows from technogenic and
natural sources of the Zone exceed those from the Shelter object by one to two orders of
magnitude.

(2)In case of emergency on the Chernobyl NPP or Shelter object, the radionuclides flows and
human dose from natural and technogenic sources remain compared with those from
emergency sources. Besides, in case of accident on the Shelter object the main share of
radionuclides will be distributed on adjacent territory and included in migration chains.

(3)The adverse influence on natural objects both inside the Zone and on the adjacent territory
is rendered also by the non - radiological factors, in particular, by phyto-sanitary conditions
which has been usual at the territory of the Exclusion Zone.

(4)For the management of radiation situation on the territory and on the objects of the
Exclusion Zone the following is necessary:

• to focus the basic works on the Shelter object on the reduction of probability of
emergencies;

• priorities of works on natural and technogenic objects of the Zone, where it is
difficult to reduce the probability of emergencies, should be reduction of their
radiation influence (prevention of wash - outs during flooding and of forest fires,
strengthening of the control of the non - authorized use of objects of the Exclusion
Zone).

(5)It is necessary to define priorities in planning and realization of measures on liquidation of
consequences of failure in the Exclusion Zone in view of the analysis of the data and those
conclusions formulated in the present report.

The authors express sincere gratitude to Dr. S.Gaschak, Dr. E.Buntova, Dr.Sc. N.Arkhipov,
V.Marchenko, V.Derevets, S.Kirecv (Chernobyl Radioecological Centre), Academician
L.Frantsevich (Institute of Zoology), Dr. A.Sukhoruchkin (Shelter object), Dr.Sc.V.Kashparov
(UIAR), Dr. O.V.Voitsekhovich (UHMI) for a number of valuable advice and help in
preparation of the manuscript.
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DISCUSSION AFTER THE PRESENTATION OF V.I. KHOLOSHA

I.J. Vasilenko (Russian Federation): What fraction of the radioactivity in the exclusion zone
is removed each year?

V.I. Kholosha (Ukraine): Leaving aside the "Shelter", the total radioactivity in the exclusion
zone is 650-700 000 Ci. Less than 1000 Ci-in other words, less than 1% of the total
radioactivity-is removed from the exclusion zone each year.

I.J. Vasilenko (Russian Federation): What is the present condition of the "Shelter"?

V.I. Kholosha (Ukraine): Recent examinations of the steel structure indicate that the
probability of collapse is fairly low-10 "2"even in those parts which are considered relatively
unstable. The work done in 1996 to strengthen the ventilation duct and two of the girders has
reduced the probability of collapse. In our view, the "Shelter" is at present stable.

K. Muck (Austria): Are there any plans to resettle parts of the exclusion zone?

V.I. Kholosha (Ukraine): hi the south-western part of the exclusion zone there are areas
where people would receive doses of less than lmSv/year. However, we must also take
economic factors into account since the infrastructure within the exclusion zone has been
largely destroyed. Moreover, you cannot expect people to resettle in the exclusion zone
without their children, and people with children are going to have grave misgivings about the
continuing existence of the "Shelter" and of various restrictions. On the other hand, thought is
being given to the idea of using parts of the exclusion zone for the storage of spent nuclear
fuel.
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