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Abstract

The ISAM safety assessment methodology was applied to RADON-type facilities. he
assessments conducted through the ISAM project were among the first conducted for these
kinds of facilities. These assessments are anticipated to lead to sgnificantly improved levels
of safety in countries with such fcilities. Experience gained though this RADON-type Safety
Case was already used in Russia while developing national regulatory documents.

1. Introduction

The RADON Safety Case met te objectives defined in the ISAM pr 'ect. The assessment
was conducted according to the SAM safety assessment methodology, and this represents an
initial attempt to apply such a niethodology to a RADON-type disposal facility, which as
established in 1960s for medical and industrial waste and that is common throughout astern
Europe and the former Soviet Union.

The RADON-type Facility Safety Case differs from other safety cases within the ISAM
pr 'ect in three main points:

- while both other cases consider planned fcilities, this case hs been developed for an
existing facility that was under operation for more than 30 years. This feature
incorporates the differing levels of knowledge about the site., repositories and wastes
developed in the past, as well s differing quality assurance applied more than 30 years
ago and modem quality assurance;

- both other cases suppose that all vaults or bore-holes located at considered site ae of a
single type. The RADON Safety Case as several different types of repositories at one
site, such as boreholes, vaults and trenches;

- geographical position and associated geological, hydrogeological, climate and social
conditions are significantly different for the Radon Safety Case and the other two.

These differences as well as differences between the countries where the sites are located
bring additional differences in the Assessment Context for this particular ISAM Safety Case.
In contrast to the other cases, solid and solidified waste in Russian P'ADON facilities and in
particular in this safety case are about 90% by volume and about 9% by total activity C-
137. Long-lived radionuclides are disposed in smaller quantities. his feature of the waste
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influences modeling of migration, human exposure and timeframes, with greater emphasis on
the short-lived activity.

2. SafetA7 Case

The facility design for this safety case is based on the typical structure of Russian regional
RADO.\ facilities.

Location of the test site has been chosen to be in the Volga-river region in Russia (5 of 6
RADON facilities in Russia are located in the Volga region). The facility considered in the
safetv case is situated on the right side of the Volga River region 12 km from the regional
capital town. The nearest village is about 2 km from the site. It is the real site of a ADON
facility. All geological, hydrological and climate data available for the real site are used for
this safety case safety assessment.

This site and a prototype facility have been in operation about 40 years. Safety assessments
of these facilities have a number of key features, including:

• Limited historical records of past disposal
• Uncertainty in addressing engineered barriers
• Uncertainty in regulatory structure and assessment context

Some information on inventory, waste characteristics, etc. has not been available and
therefore the disposal facility was considered illustrative. Specific attention shall be paid in
future on the inventory of Pu-239 that needs to be reconsidered in performance of a real safety
case. as it seems that the assumed inventory exceeds the real one typical for Radon type
facilities.

Within the ISAM pr 'ect a limited number of scenarios were considered and calculated for
the RADON facility. In particular, in this Safety Case, solid releases of radionuclides from
this near surface facility lead to higher doses than did groundwater releases. Solid releases
were modelled as an aftermath of either erosion or human intrusion. Though both cases seem
unlike1v to occur in present conditions, the results show that these scenarios provide the
potential for significant doses if institutional control over the site is lost. It also means that
Iong-time study of erosion process at Radon type facilities should be started or planed to
obtain specific data for each facility being under assessment.

Two iterations caused by additional geological and hydro-geological data obtaining and
clarification were made and calculational result varied. These differences are:

• The Design Scenario calculation for the first and second iterations differ from each other
in hydrogeological conditions. In addition, in the first iteration all disposal units were

'dered as a single source term with the total activity, while in the second iteration the
consi Z=
vaults were considered separately, and the trenches and the borehole were excluded from
calculations. Accordingly the activity taken into account in the second iteration was less,
but the calculated dose appeared to be higher than in the first iteration. This discrepancy
can be explained by the following distinctions between the models: differences in the
hydro-geological model, differences in transport modelling, and more detailed bosphere
modelling in the second iteration.

Z17

• The first iteration of the Design Scenario used a detailed hydrogeological model,
including both the unsaturated and saturated layers. By contrast, the second iteration uses
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simplified conservative models assuming either absolute impermeability of the aquifer top
or uninhibited movement of infiltrating water into the aquifer. ransport modelling in the
first iteration was based on an assumption that some part of ontaminants dissolved in
ground water is entirely hardly retained by surrounding rock and cannot be desorbed in
the future. In the second iteration the sorption-adsorption mechanism was considered
simply as retardation. In this case, activity decrease in the ground water is caused only by
natural decay of adionuclides in time.

This investigation is one of the first times such analyses have been conducted for a RADON-
type disposal facility and was fund to be very useful for RADON stuff to understand the
overall disposal system better.

3. Summarv

The Safety Cases represented test beds to apply approaches developed in Scenario, Mdeling
and Data, and Confidence Building Working Groups in parallel with their activity. By
applying these approaches to actual safety cases, additional infori-nation was generated about
their feasibility, including details of the FEPs list and the scenario generating process.

The use of Safety Cases proved invaluable to understanding aiad improving the safety
assessment methodology. Its pplication to the RADON-type safety case led to the
dissemination of concepts of safety assessment into a number of countries and situations in
which it had previously seen limited use.

Many of the participants conducting this safety case were nexperienced in conducting, safety
assessments, since such assessments have not been required of these facilities in the past.
Consequently, this safety case was conducted with a view to introducing both basic and
advanced concepts in safety assessment to these countries. In this, the safety case is

'dered to be an unqualified success, as a number of participants in the pr 'ect became
consi I Oi
highly qualified experts through their participation in ISAM I was very useful both for the
participants and for the pr 'ect, that assessors, operators ad regulators took an active part in0j
this activity.

The assessments conducted through the ISAM project were among the first conducted for
these kinds of facilities, and work is ongoing in a number of countries to conduct real safety
assessments for real RADON-type disposal facilities. These assessments are anticipate to
lead to significantly improved levels of safety in countries with these facilities. Additionally
in some countries, e.g. in Russia, the experience obtained though his RADON-type Safety
Case was already used while developing national regulatory documents.
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