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1. Introduction
The company ARAO provides collection and disposal of institutional radioactive wastes1, which in-
clude wastes from applications of radionuclides in various branches of industry, medicine, agriculture
etc., on the territory of the Czech Republic (CR). The effective protection of public and biosphere from
the potential hazards arising from these wastes is the main objective of radioactive wastes manage-
ment. Many investigations and efforts in this field have led to the general agreement that underground
disposal, with the wastes suitably immobilized and isolated, can provide adequate protection for man
and his environment for a sufficiently long period of time.

2. Conditioning and transport of radioactive wastes
Radioactive wastes are transported and disposed of by the ARAO staff. The wastes must be prepared
for transportation and disposal according to the ,,Acceptance Criteria for Radioactive Wastes" en-
dorsed by the State Office for Nuclear Safety.

The present acceptance criteria define technical requirements for waste conditioning and organizational
and legislative relations between ARAO and the institutions producing radioactive wastes. The docu-
ment defines the classification and characterization of wastes, the methods of their treatment, condi-
tioning, and preparation for transport and disposal, duties and responsibilities of the waste producers
and ARAO, and general and legislative regulations.

At present, the double-conditioning with concrete is the principal requirement. In the first step the
wastes, packed usually in plastic bags, are put in a 100-litre inner barrel and fixed with concrete. Soft
solid wastes are pressed in 100-litre barrels prior to cementation. Then the inner 1 OO-litre barrel with
the fixed wastes is placed into a 200-litre external barrel which is provided with a 5-cm thick concrete
layer at its bottom. The free space between the two barrels is filled with 5 cm of concrete. The barrels
are made of steel plated from both sides with a zinc layer and sealed with a hermetic lid. The surface of
barrels is painted with bitumen after 14 days of concrete hardening. Wastes in the inner barrel should
be distributed and provided with shielding so that at a distance of 5 cm from the surface of the external
barrel, the dose rate equivalent would not exceed 1 mSv/h. The contamination on the surface of the
external barrel should not exceed 3 kBq/m2 for natural and alpha-toxic radionuclides, 300 kBq/m2 for
explicitly specified low-toxic radionuclides and 30 kBq/m2 for other radionuclides.

Liquid wastes, that cannot be easily solidified, are transported in a special tank to a treatment facility
for evaporation and fixation of concentrates in cement in 200-litre drums.

Organic solutions, especially those containing 14C and 3H, are fixed in cement containing synthetic
resin VAPEX to absorb organic compounds.

Special attention must be paid to biological radioactive wastes. They are incinerated and the ash is
fixed in cement. When this procedure is not possible, they are treated for 30 days in formaldehyde, put
into plastic bags with chlorinated lime and fixed with concrete in steel barrels.

The handling of spent radiation sources used in various applications, e.g., in oncology, industrial
gauges, well logging, fire detection devices, etc. is another special problem. These sources contain
mostly 60Co, I37Cs, 241Am, 226Ra. In CR a special system of safety supervision on the movement of
these sources was adopted. Each organization intending to use sealed radioactive sources must obtain a
license to be issued by the State Office for Nuclear Safety. Each sealed source is provided with a cer-
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tificate of the producer. This certificate is transferred to ARAO together with each discarded spent ra-
diation source sent for disposal. After the activity has decreased below the given level, radiotherapeuti-
cal Co sources are reused for other purposes, e.g., in technological irradiators , etc. For such radiation
sources, a special tube bunker was built in one of the chambers of the repository Richard. Radiation
sources destined for ultimate disposal are fixed with their shielding containers in concrete in 100-litre
barrels. If necessary, barytconcrete, instead of normal concrete, could be used in order to reduce the
dose rate on the surface. Then the 100-litre barrels are placed in 200-litre barrels and the space between
their walls is filled with concrete or barytconcrete. The barrels containing spent source with artificial
radionuclides, such as 60Co, 137Cs, 239Pu, 241Am, 85Kr, and others, are disposed of in the repository
Richard and the barrels containing sources with natural radionuclides, such as 226Ra, 210Po, etc., are
disposed of in the repository Bratrstvi.

At the present time a new type of radioactive waste from industry is growing up. This is the contami-
nated steel by Co. This waste cannot be packed in the normal way in 200 1 drums because its volume
and weight is rather high (several tons) and therefore this waste is with permission of State Office for
Nuclear Safety stored in the repository Richard as steel parts covered with plastic folios.

Up to the present time about 4.1016 Bq of sealed sources have been disposed of.

A special truck is used for transport of conditioned wastes. Liquid wastes are transported in a special
tank for liquids.

3. Characterization of the repositories

3.1. The repository Hostim
The repository Hostim was established and put into operation in 1959. Building of this repository and
the beginning of the waste-disposal services was initiated by the government. The repository is situated
in the galleries of the abandoned limestone mine. The repository was closed in 1965 by the decision of
the local Hygiene Office of the Central Bohemia Region. Before the repository was closed, the con-
tainers (barrels, packages) with higher activities were transferred to the repository Richard.

The characteristics of the repository Hostim (gallery B) are as follows:
- the waste volume in gallery B: 110 m3

- number of packages: 2000, and some unpacked wastes
- total remaining activity: 0.1 TBq
- predominant radionuclides: 3H, 14C, 60Co, 90Sr, 137Cs
- the total volume of the gallery B: 1200 m3

Similar data on the disposed activity are valid also for the gallery A. The total volume of this gallery is
about 400 m3.

This repository constitutes no real danger to the environment. This conclusion was verified by on site
monitoring system. The proposal of the final solution of the repository Hostim assumes that the re-
maining wastes will be left in place.

After all these activities are finished, the entire volume of the repository will be filled with inert mate-
rial consisting of clay and cement and the repository will be sealed. A detail study evaluating the pres-
ent state and final solution of this repository was worked out. The final sealing should take place till
the end of 1997.

3.2. Repository Richard, Litomerice
The repository Richard2 near Litomefice has been in operation since 1964. It was built as a relatively
large-capacity repository for low and intermediate level radioactive wastes and spent sealed sources in
the area of the abandoned limestone mine Richard II. During World War II, an underground factory
working for military purposes was situated in this mine. The cost for the adaptation amounted to more
than 10 mil. Czech Crowns. However, only a part of the mine Richard II was used as repository. Up to
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the present time the total volume of the disposed radioactive wastes amounts to about 2700 m3. The
underground water level is approximately 50 m below the disposal modules in a sandstone layer and
the repository is continuously monitored for possible contamination of water, land, and air.

The repository Richard II accepts only wastes with artificial radionuclides. Its total volume capacity is
16 684 m3. Out of this figure 8 612 m3 is the volume available for disposal and 8 072 m3 is used for
communications (gangways and corridors). By 1996 about 5 200 m3 were filled with wastes so that
about 2 800 m3 still remain free for disposal. As the filling factor is about 40%, about 1 1320 m3 re-
main still free for emplacement of future packed wastes.

The total disposed activity is estimated in the range of 1016 Bq. Out of this amount about 31% of the
activity is 90Sr, about 31% 241Am, 30% 60Co, 3% !4C, 2% 3H, 1% 137Cs, the rest being small amounts
of 239Pu, 204Tl, 36C1, 75 Se, 57Co, 85Kr, 144Ce, 22Na, 133Ba, 88Y, 54Mn, 45Ca, 55Fe, 65Zn, 238Pu5

 109Cd,
134Cs. About 95% of the total activity is in the form of sealed sources.

From the remaining unsealed sources 96% of the activity is 3H, 1.7% 137Cs, 1.4% 14C, 0.7% 239Pu,
0.6% !44Ce, 0.3% 60Co, and 0.2% 241Am.

From these figures it is evident that tritium is one of the most important radionuclides from the point of
view of radiation hygiene, especially because of its volatility and difficulty with immobilization. Other
critical nuclides are 241Am, 239Pu, 137Co, 14C and 90Sr.

A detailed safety study has been worked out that is being used for the enhancement of radiation safety
of the radioactive wastes disposal in this site.

3.3. The repository Bratrstvi, Jachymov
The repository Bratrstvi near Jachymov was built in the gallery of an abandoned uranium mine with
five chambers for disposal. It is appointed for wastes containing natural radionuclides, predominantly
226Ra, 210Po, 210Pb, and the uranium and thorium isotopes. The wastes also contain spent sealed sources
and neutron sources, mostly with 226Ra and 210Po. The main reason for the separation of these wastes
from other wastes is the radon emanation (see also the other paper in these Proceedings3) that would
cause safety problems in the repository Richard.

The cost of the basic adaptation of the former uranium mine amounted to about 1.2 million Czech
Crowns. The repository had been in operation since 1974.

The characteristics of the repository are as follows:
- the volume of disposed wastes is about 250 m3

- the free capacity is still about 40 m3

- the repository will be completely filled in several years
- the disposed activities are: about 1012 Bq of 226Ra, 109 Bq of 232Th and about 109 Bq of other ra-

dionuclides

The possibility of the repository expansion has been rejected by the local authorities for the time being.

The acceptance of the repository is based on the fact that only a small part of the activity that was
originally mined from this locality has been returned to the repository.
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