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3.1. Progress and prospects for decontamination and startup of the first,
second and third units

The surfaces of the equipment and compartments of the nuclear power
plant were contaminated mainly through the ventilation system which continued
to operate for some time after the accident at the fourth unit and also as a
result of the spread of radioactive dust from the site of the plant. The
highest levels were recorded for separate horizontal sections of the surfaces
in the turbine building (up to lO** p-part/Ccm^/min), since it was
contaminated for a prolonged period through the damaged roof.

The Y-radiation dose rate in the contaminated compartments of the
first and second units on 20 May 1986 was 10-100 mR/h and in the turbine
building 20-600 mR/h.

The washable nature of the materials (plastic, steel, concrete and
various coverings) and the nature and levels of the surface contamination were
taken into account when choosing the composition of the decontaminating
solutions.

The spraying decontamination method was widely applied in the washing
process making use of washing machines and fire hydrants. Some of the
compartments were washed manually by wiping with a rag soaked in
decontaminating solutions. The steam ejection method was also employed as
well as dry decontamination methods using polymer covers.

The decontamination processes were monitored by direct measurement of
the gamma background from the washable surfaces and by the smear method. As a
result of decontamination, the contamination levels of the surfaces of the
compartments and equipment were on the whole reduced to the norms established
by the Radiation Safety Standard No. 76 and the Basic Health Regulations
No. 72/80:

For service compartments - 2000 (J-part/(cm2min);

For semi-service compartments - 8000 p-part/(cm*min).

After decontamination, the gamma radiation levels dropped by a factor
of 10-15 and the Y-radiation dose rate for the compartments of the first and
second units was 2-10 mR/h.
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3,2. Progress and prospects for decontamination of the power plant site

During the accident, radioactive material was scattered over the site
of the plant and also fell on the roof of the turbine building, the roof of
the third unit and on metal support pipes.

The plant site, the walls and the roofs of the buildings also had
considerable contamination as a result of the fallout of radioactive aerosols
and radioactive dust. However, the overall gamma background at the site
consisting of radiation from the destroyed fourth unit greatly exceeded the
radiation levels from the contaminated site and buildings. It should be noted
that the contamination of the site was uneven.

In order to reduce the spread of radioactive contamination in the form
of dust, the site, the roof of the turbine building and the sides of the roads
were treated with rapid polymerizing solutions to reinforce the upper layers
of the soil and to prevent the formation of dust.

In view of the complex nature of the work the nuclear power plant site
was divided into zones for the purposes of decontamination.

The sequence of work carried out for each zone was based on the
following criteria:

The need for staff to work at facilities inside the zones;

The principle "from dirty to clean" and taking account of wind
roses;

The need for subsequent work involved in startup of the units.

Decontamination in each zone was carried out in the following order:

Removal of debris and contaminated equipment from the site;

Decontamination of roofs and external surfaces of the building;

Removal of a layer of soil, 5-10 cm thick, and transportation of
it in containers to repositories (the solid waste storage vault of
the fifth unit);

Laying, where necessary, of concrete slabs or filling in with
clean soil;

Covering of slabs and non-concreted parts of the site with
film-forming material;

Restriction of access to the treated site.
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The total number of sites treated ranged from 15 000-35 000 m 2 per
24 hours. As a result of these measures the overall g<?nma background in the
area around the first unit was reduced to 20-30 mR/h. The fact that the
residual background was caused mainly by external sources demonstrates that
the decontamination of the site and buildings was fairly effective. However,
significant improvement in the radiation conditions over the whole site of the
nuclear power plant and particularly in the areas around the third and fourth
units will be possible only after the destroyed reactor has been enclosed.

3.3. Progress and prospects for decontamination of the 30-km zone and its
return to economic activity

The formation of the radioactive trail following a single release of
effluent ends after about a year. After this period there is a significant
redistribution of the radionuclides among the elements of the landscape in
accordance with the characteristics of the relief. The most intensive
redistribution of radioactivity (secondary transfer) occurs during the first
3-4 months after the release, particularly during the course of active
biological and atmospheric processes (growth, development and drying off of
plants, rains and winds). The loosely attached part of the radioactive
substances which have settled on the surface of the soil and vegetation are
subject to considerable redistribution. In coniferous forests such
redistribution ends only after 3-4 years (after complete renewal of the
needles).

For these reasons the radiation conditions within the 30-kilometre zone
will continue to change significantly for 1-2 years particularly in regions
with a high contamination level gradient.

Therefore the measures taken to decontaminate populated areas generally
result only in a temporary improvement in the radiation conditions.

All this leads one to conclude that the evacuated population can only
return to the area after the radiation conditions over the whole territory of
the contaminated zone have stabilized (when releases from the reactor have
ceased, the industrial site has been decontaminated and the radioactivity has
been fixed over the territory where there is an increased contamination
level). Conditions will stabilize most rapidly in regions of the zone with a
low contamination level gradient (for example in the northern and southern
projections of the radioactive path).

In order to decide whether agricultural production can be resumed and
the evacuated population can return, it is necessary to have reliable
information about the concentrations of long-lived radionuclides
(strontiura-90 caesium-137) in the soils and the crops cultivated on those
soils. Soil samples have now been taken from all the fields at the collective
and state farms in the region. When these samples have been analysed,
cartograms will be drawn up showing the contamination of the agricultural
lands and indicating the radionuclides.



Other radionuclides making up the contamination (zirconium-90,
niobium-95, ruthenium-103 and 106, ceriura-141 and 144, caesium-134,
barium-140, strontium-89) and accounting for more than 90% of the total
activity will not be limiting factors in the future either because they have
short half-lives or because they are not easily absorbed from the soil by
plants.

In principle the contaminated lands could be reused for agricultural
purposes. General organizational and technical principles for agricultural
management under such conditions have been worked out and numerous
recommendations established for specific aspects. Since the agricultural
conditions of Poless'ye are very specific and the nature of the radioactive
contamination has not yet been studied in detail, specific evaluations can be
made only when the specific data have been obtained. Resumption of
agricultural activity in these areas requires:

(a) The re-organization of agricultural specialization in accordance
with the contamination levels of the lands used; exclusion of
production and produce from directly entering human food; primary
seed production, industrial production and animal fodder
production;

(b) The implementation of special measures aimed at the durable
fixation and consolidation of radionuclides in a form which is
inaccessible to plants for a prolonged period with subsequent
cultivation by applying sorbents (clayey suspension, zeolites) to
the upper contaminated layer of soil;

(c) The implementation of special decontamination measures involving
the removal of the contaminated surface layer of turf directly by
mechanical means or after consolidation using chemical agents
(latex emulsion SKS-65 gp).

The measures taken to enable the land to be reused for agricultural
purposes will be differentiated according to the time and level of
contamination of the territory.

In the evacuation zone and in the strict control zone, agricultural
harvesting work is being carried out as normal in accordance with the special
measures worked out together with the State Agricultural Programme of the USSR
and Ukranian SSR and the USSR Ministry of Health.

With regard to the surface contamination of vegetation and soils in
1986, the basic special requirements for the organization and the
technological aspects of the work can be summarized as follows:

(•> To reduce to a minimum the mechanical cultivation of soils with
increased dust formation;
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(b) Grain and industrial crops are being harvested by direct combine
harvesting and depending on the actual contamination levels of the
produce are being used (after being stored) for food purposes,
fodder, seed and industrial reprocessing;

(c) A compulsory requirement after the harvesting of perennial grasses
and winter crops is the introduction of lime, mineral fertilizers
and sorbents to increase soil fertility and reduce the entry of
radionuclides into agricultural production.

When considering the fate of the contaminated forests one has to bear
in mind their well-known role as absorbents and accumulators and conservers of
moisture in forest-steppe and steppe regions.

Research has also shown that in conditions of radioactive
contamination, forests also act as accumulators of radioactive substances,
first in the crown then in the forest litter. The radionuclides fixed in the
litter will for a long time be excluded from the radiation chains.

Therefore at present, the majority of experts believe that the best way
of dealing with the contaminated forests is to increase the fire-prevention
service.

At present, special agrotechnical and decontamination measures, which
are designed to enable the contaminated lands to be reused for economic
purposes, h. ve been developed and are being implemented based on the
evaluations ot the contamination conditions of the soil and vegetation cover
in the 30-km zone. These measures include changing the traditional system of
soil cultivation in this region, the use of special dust-suppression
compounds, changing the harvesting and crop processing methods and so on.

The level of radioactive contamination of houses and buildings in the
countryside in the 30-kilometre zone fluctuates within significant limits.
Typical building materials are bricks, wood (boards) both unpainted and
painted, where the condition of the paint varies, slate and roofing iron.

Decontamination was carried out by spraying the surfaces with
decontaminating solution at a flow rate of 10-15 L/m2. Automatic filling
machines were used.

As a result of decontamination, the radiation dose rate from the
buildings dropped to the background levels for this region generally, the
(J contamination did not exceed 1000 P-part./Ccm2 min).

After washing the buildings, the radioactive contamination of the earth
along the walls increased by 2-2.5 times and therefore this earth was dug over
or removed with bulldozers and taken away.

The transport vehicles were decontaminated by the spraying and strain
ejection methods using the above solutions.


