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1. Introduction and Background
Information

This briefing report has been produced within a framework of co-
operation between the Swedish Radiation Protection Institute (SSI), the
Swedish Nuclear Power Inspectorate (SKI), the Norwegian Radiation
Protection Authority (NRPA), and the Federal Nuclear and Radiation
Safety Authority of Russia (Gosatomnadzor of Russia). The main
objective of this framework is regulatory development in support of
radioactive waste management operations for the Lepse spent nuclear
fuel storage vessel. This report describes the purposes and contents of
Environmental Impact Assessments (EIA), according to Russian and
European experience, and develops ideas on EIA of relevance to the
Lepse situation. Links and relationships to safety assessment and
safety analysis are also discussed. The results should also be of
relevance to regulatory control of nuclear and radiation hazards and
other environmental and human health hazards with respect to the wider
Murmansk shipyard and similar sites.

The Lepse is a floating spent nuclear fuel (SNF) storage facility, moored
in Murmansk. The vessel houses two storage containers holding 639
fuel assemblies. The fuel assemblies generate about 4 kW of heat and
have a radionuclide content of about 30 PBq (810,000 Ci). In addition
the Lepse contains liquid and solid radioactive waste.

Most of the stored assemblies are in poor condition with about 60-70%
damaged and overheated fuel elements having been forced into the
storage channels or placed loosely in caissons within the storage
containers. Concrete has been placed around the storage areas in
order to diminish radiation exposure. Such conditions (especially the
poor state of the spent fuel) serve to make the recovery of waste very
difficult. Further information on the Lepse is given in Sneve and
Markarov [2000].

The continued storage of spent fuel within the Lepse has resulted in
great concern because of the potential for failure and release of
radioactive material into the environment [Murmansk Shipping Company
1997; SGN Reseau Eurisys and AEA Technology, 1996; SGN Reseau
Eurisys, 1997; Sneve and Berstad, 1998].



Section 2 below provides some background on the application of EIA in
the Russian Federation, and Annex A describes Russian Federation
State regulation of the use of nature and environmental protection.
Section 3 provides further illustrations of EIA from the European Union
and other western countries. Section 4 sets out some suggestions for
application of EIA to Lepse operations. Section 5 contains the
conclusions and section 6 provides the references used. Annex B lists
acronyms used in the report and Annex C some further references of
potential interest.

2. EIA in the Russian Federation

The Russian Federal laws that are the most important in the area of
state regulation of the use of nature and environmental protection are
described in Annex A.

Gosatomnadzor is responsible for the licensing of all activities in the use
of nuclear energy, nuclear materials and radioactive substances.
However, before major activities can be licensed, such as the unloading
of the Lepse, it is understood to be necessary to obtain the overall
approval of the State Committee for Environmental Protection of Russia
- Goscomecology.

From Annex A, it is clear that within the Russian Federation the purpose
of conducting an EIA is to facilitate the creation of conditions for avoiding
or mitigating the impacts of a planned activity on the environment as well
as associated socio-economic and other consequences. Annex A also
makes clear that while the focus may be on human health, this cannot
be guaranteed unless the whole environment is adequately protected,
including ecological systems. It is understood that the EIA process in
Russia also involves a degree of consultation with a variety of bodies,
including local authorities.

In addition to the EIA, within the regulatory framework, licensing and the
development of regulations for the use of nuclear energy and the
protection of the environment are implemented by Gosatomnadzor.
Licences for the construction of an installation or facility are issued on
the basis of documentation developed during feasibility studies and
those justifying safety. Submission of such documents justifying nuclear
and radiation safety is an obligation for an operator. One of the main
documents which is required to be submitted to Gosatomnadzor is the
Safety Analysis Report (SAR). SARs are described further in Annex A.



Pertinent aspects of safety assurance within a SAR document for Lepse
include:

• Radiation protection, including information on the main criteria on
radiation protection of the crew, population and the environment.
This includes dose limits, levels of radiation exposure and
contamination in each zone on the vessel.

• Calculations or other material demonstrating the vessel's compliance
with the requirements of the general standards and rules on nuclear,
radiation, fire and technical safety. In addition, information on the
main dose limits, authorised levels of exposure for personnel and
population should be included. The SAR should also contain
information on the authorised design releases and data on the
content of radioactive substances in discharges and effluents
released into the environment.

Additionally, information should be presented in the SAR on:

• Descriptions of the spent fuel assembly (SFA) unloading technology
and comparative analysis of the available options. This should
include a justification for the selected option and estimate of risk at
stages within the process as well as measures to ensure nuclear and
radiation safety.

• The consideration and identification of safety problems including
estimations of the probability of emergency situations and their
radiological effect as well as, for each operation, a list of and
analyses of potential risks.

• The parameters in place to ensure the sub-criticality of SFA in
storage areas. There should also be estimate of the possibility of
changes in these parameters as a result of the removal and transfer
of SFA as well as the identification of safety problems relating to
criticality events.

• Identifying and ensuring safety factors relating to criticality. These
should include the maintenance of existing control parameters and
the identification of potential changes.

• Occupational dose estimate and descriptions of measure to minimise
manual operations thus reducing the exposure of personnel.
Estimate of total radiation doses received by personnel at all stages



of the process for different unloading options should also be
presented.

As noted in Annex A, there are distinct differences between the
objectives of the EIA and SAR regulatory processes. An EIA forms a
basis on which to forecast a change in state of the environment prior to
the implementation of an activity. It includes estimate of potential
emergency situations and takes into account their consequences. In
contrast, a SAR is concerned with the demonstration of the safety of an
installation or process under differing conditions.

However, although there are different objectives in the EIA and SAR
processes, there are some strong overlapping considerations, as well as
overlaps with other regulatory requirements. Information to be supplied
in the SAR can be directly relevant to the EIA, notably:

• Information on the authorised design releases and data on the
content of radioactive substances in discharges and effluents
released into the environment.

• Estimate of the probability of emergency situations and their
radiological effect as well as, for each operation, a list of and
analyses of potential risks.

It is logical to expect that the common information collected and held
within the EIA and SAR processes should be shared, to save resources.
It also follows that common issues within the two processes should be
dealt with coherently. It would be useful, for example, to develop and
adopt a common understanding of terms like 'radiological effects'.

The sharing of information and the coherent addressing of common
issues within the two processes necessitates a defined model of co-
operation. Such a model should not be limited to discourse between
Gosatomnadzor and Goscomecology but should be extended to include
co-operation between Russian and western industries and authorities.
Such an approach is discussed in Sneve and Markarov [2000].

Experience of EIA for nuclear facilities in Russia appears to be limited.
AEAT [undated] describes an EIA carried out to support completion of
the Kalinin NPP Unit 3. Although prepared by western contractors, it is
intended to address Russian Federation requirements in a Russian
location. It is significantly based on earlier work in a report prepared by
Atomenergoprojekt in 1991. A plant description, releases and baseline
data are provided, and a number of radiological and non-radiological



impacts are assessed. Radiological and thermal limits are identified as
primary environmental management objectives. However, there appears
to be no assessment or explanation of radiological impacts on the
environment, only to humans in the form of individual doses, not
population doses.

Strict requirements are placed on operators by the Russian Federation
state regulatory process to demonstrate adequate safety, environmental
and human health protection. However, detailed regulatory
requirements and their related assessments tend to focus on either
safety (the prevention of accidents), protection of human health (in
normal operations and in the event of an accident) or protection of the
environment as distinct from human health. Indeed, Annex A shows that
regulatory responsibilities are even further separated under different
bodies and under different legislation. The separation of responsibilities
under different regulations makes the adoption of a holistic or integrated
approach to risk management difficult.

3. EIA in the European Union and other
Western Countries

Environmental protection and related considerations of major project
developments have increasingly been the subject of international
discussion and agreement. Pescatore [1998] reviewed the debate from a
perspective of radiation protection and nuclear power. A number of high
level principles and issues were identified:

1. Sustainable development: allow future generations the opportunity
for a quality of life as good as that available to the present
generation;

2. Intergenerational equity: take into account the interests of future
generations as well as those present today;

3. Trustee principle: protect the interest of future generations;

4. Precautionary principle: actions threatening irreversible harm should
not be pursued without compelling need;

5. Chain of obligatory principle: primary obligation is to current and
succeeding generations, near term identifiable hazards have priority
over long-term hypothetical hazards.



The above principles act as a guide to a decision making process to
ensure that future generations do not suffer as a result of the activities of
the current generation. The European community has consistently
endeavoured to achieve a high level of environmental protection
including human, animal and plant health. In many instances a
satisfactory scientific basis can be used to determine the measures
required to achieve the desired level of environmental protection. Where
this is not possible, for instance a lack of available data on which to base
a decision or a lack of suitable regulatory development, the
precautionary principle would be seen as politically acceptable as a risk
management strategy. The precautionary principle, therefore, clearly
has a definite application to processes such as the operations on the
Lepse. This is highly pertinent where the principle is interpreted as
precluding the use of a lack of scientific certainty to postpone cost-
effective measures to prevent environmental degradation where there
are threats of serious or irreversible damage to present generations and
those following immediately. From the perspective of the Lepse this
should suggest that a lack of knowledge about the impact of an activity
on the ecosystem and biota there-in should not preclude that activity if it
can be shown to have beneficial effect with regards to the scale of
individual and collective exposures of the public. The meaning of threat
or irreversible damage should be defined through public discourse.

The issue of sustainable development has a sufficient profile with many
stakeholders that it cannot be ignored within the decision making
process. Environmental protection constitutes an integral part of the
development process and should not be considered in isolation from it.
From the perspective of radiological protection, decision-makers should
refrain from closing 'beneficial options' for future generations when
considering the available options.

Under EU legislation, Directive 85/337/EEC [Official Journal of the
European Communities, 1985] an EIA is a necessary and important part
of assessing the environmental impact of operations such as the
decommissioning of nuclear reactors, [DETR, 1999]. It has also played
an important role in the development of cases for geological repositories
for the long-term or final storage of spent fuel or high level radioactive
waste. Directive 85/337/EEC establishes the basic principles and
procedural requirements for environmental impact assessment. It allows
member states considerable discretion in the details of implementation
into domestic legislation. This is particularly true as regards the specific
impacts to be addressed and the nature of the public involvement in the



assessment process. Such a high degree of discretion potentially

weakens international development.

It is not so clear that operations such as Lepse de-fuelling would require
an EIA under the Directive in the UK. Certainly regulations within the UK
make the dismantling or decommissioning of specified nuclear power
stations and nuclear reactors subject to environmental impact
assessment. Procedural requirements are imposed in relation to the
consideration of applications for consent to carry out the project.
Whether the regulations would apply to an operation such as the Lepse
defueling is unclear. However, such an operation would certainly require
approval from the Nuclear Installations Inspectorate and involve detailed
safety assessment.

O'SulIivan et al [1999] confirmed that all Member States have legislation
in force to implement the requirements of the EIA Directive.
Furthermore, many States indicated that their existing arrangements for
environmental assessment broadly met those of the amending Directive
[Official Journal of the European Communities, 1997]. The application of
the Directive's requirements depends on the nature of the environmental
hazards proposed by the project.

Potential radiological impacts on people and the environment, together
with impacts from other aspects of the facility, must be addressed. The
Directive does not specifically mention social or economic impacts
although most member states include these in line with best practice
internationally. The assessment of the potential impact on human health
and the environment is a major consideration in the acceptability of a
proposed waste management activity. This involves consideration of the
pathways and transport processes for the migration of radionuclides and
other toxic materials through the biosphere, the human and wider
environment.

There are a number of different dimensions to the assessment of
radiological impact which include:

• the individual and collective impacts on the workforce,

• the public, and as a result of operations, and in accident/abnormal

circumstances;

• the environment;

and for each of these impacts arising:



• in routine circumstances,

• in abnormal "on-off" planned circumstances, and

• in accident situations;

and each of these could be considered in different temporal and spatial
frames.

The basis for assessing human impacts is well established. For
example, DOE [1986] provides an assessment of the best practical
environmental options for the management of low and intermediate level
solid radioactive waste. This includes the assessment of impacts on
humans described in the bullets above but omits consideration of
environmental impacts. As discussed in IAEA [1999a], the basis for
assessing radiological impact on non-human biota and ecosystems is
much less well defined. Pentreath and Woodhead [2000] have
proposed a system to explicitly address the problem of environmental
protection through the use of reference dose models and dose per unit
(internal and external) exposure tables for flora and fauna in a manner
analogous to those used for the human species. These would be used
to draw broad conclusions on the likely effects for such organisms in
relation to three broad environmental end points of concern:

• life shortening;

• impairment of reproductive capacity; and,

• scorable cytogenetic damage.

The intention is to develop a system that is based on many but not all
the principles that underpin the system that has been developed for
man. Such a system would have to be open, transparent and amenable
to further development via agreed sets of criteria.

Additionally there is a range of non-radiological hazards typical of a large
engineering project that should be considered. The protection of the
environment from non-radiological hazards is an area that is
considerably more developed at EU and national level.

In Norway, the purpose of conducting an EIA is to gain knowledge about
projects which may have significant impacts on the environment, natural
resources or the community to consent in order to design mitigating
efforts [ODIN, 1999]. The required environmental information and
documentation is determined by the responsible authority, in



consultation with the Ministry of the Environment, after public circulation
and consultation. Assessments are made under the Planning and
Building Act and should be co-ordinated with the requirements of the
relevant laws, such as the Pollution Control Act. The details will vary
with the type of project. As in the Russian case, other Ministries and
organisations may be involved, again illustrating the potentially broad
scope and multi-issue nature of the problem.

In the UK, EIA is closely linked to planning legislation, as in Norway (for
example, see the Town and Country Planning Act [1999],
(Environmental Impact Assessment) (England and Wales) Regulations
1999). Notably, the inquiry a few years ago into proposals relating to
development of a deep radioactive waste repository at Sellafield
included much discussion of planning issues as well as the intrinsic
safety and environmental impact associated with the proposed facility.
Indeed, while the inquiry itself only related to permission to develop an
underground facility to explore the suitability of the site, the issues raised
included much broader aspects, such as energy policy, the role of
nuclear power and so on. It was a matter of some debate as to what
was legitimately relevant to the inquiry. This illustrates the problem of
setting limited to the scope of an EIA.

Earlier UK studies in the 1980s have examined strategic issues for
radioactive waste management, in the context of Best Practical
Environmental Options (BPEO) [DOE, 1986], The BPEO concept
originated ten years earlier in relation to general environmental issues
and since then has been applied not only to radioactive waste but also to
such widely ranging issues as sewage sludge disposal and oil platform
decommissioning. All of these studies provoked criticism of one form or
another, including the limits on their scope. For example, the BPEO
calculations in Smith et al [1987] deal only with radiation issues and the
impact on humans, ignoring non-radioactive pollution and other hazards,
and ignoring impacts on ecosystems and the environment generally. At
the same time, Smith et al [1987] does at least attempt to deal with
societal radiological impact on human health as well as the peak risks to
individuals, both short term and long term and over a range of spatial
frames.

A legal requirement to include assessment of options in the process of
regulatory approval for major processes was introduced in the UK by the
Environmental Protection Act, 1990. A consultation document on the
principles and assessment procedure was published in 1994 [HMIP
1994]. The outcome of the consultation exercise is due to be published



at the time of writing. A key requirement of the Act is to demonstrate
that the Best Available Technique Not Entailing Excessive Cost
(BATNEEC) has been employed to prevent or reduce to a minimum the
release of (harmful) substances to the environment, and to render any
such releases harmless. HMIP [1994] includes a number of important
definitions, the key to which is the definition of harm:

'harm to the health of living organisms or other interference with the
ecological systems of which they form a part and, in the case of man,
includes offence caused to any of his senses or harm to his property;'

This is a very broad definition, including not just human health and the
environment generally, but also matters related to senses such as smell
and aesthetic values, and to the value of property, and hence resources.

The application of such legislation to processes involving both
radioactive and non-radioactive substances is problematic, given the
previous separate development of legislation in these areas. Recourse
to international guidance is helpful; however, the International
Commission on Radiological Protection (ICRP) has limited its primary
aim in setting out radiation protection policy to 'provide an appropriate
standard of protection for man without unduly limiting the beneficial
practices giving rise to radiation exposure' [ICRP 1991]. In practice,
environmental protection from ionising radiation has relied substantially
on the assertion that protection of man to the extent required will lead to
adequate protection of the environment as a whole. The IAEA has
recently suggested [IAEA, 1999a] that:

'although the ICRP approach is used in many countries for protection
of the environment, several countries recognise the need to develop
guidance and criteria to explicitly demonstrate that the environment is
protected; and

there is as yet no clear consensus on what guidelines, endpoints, or
targets may be used as a basis for environmental protection, but a
number of ideas have been put forward1

Sweden is one of those countries which has adopted this explicit
approach [SSI, 1999]. A holistic approach is proposed to protection
involving protection of human health and the environment from the
harmful effects of ionising radiation. The regulations and guidance also
deal simultaneously with the operational and post-disposal stages of
final management of SNF and nuclear waste. However, the guidance in
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SSI [1999] still leaves considerable scope for interpretation when it

comes to practical development of an EIA.

While the trend to more comprehensive consideration of issues can be
seen in the above illustrative examples, European Community/Union
legislation provides a relevant overall framework. Council Directives
97/11/EC and 85/337/EEC set out requirements on environmental
assessment, and 96/61/EC on integrated pollution control and
prevention [Official Journal of the European Communities, 1985; 1996;
1997]. These combine many of the features seen in Russian Federation
requirements as well as in HMIP [1994] and elsewhere. The practical
application of these requirements relies substantially on the ability to
assess the consequences of releases of substances into the
environment, including the working environment, and on the likelihood
that such releases will occur.

The real issue has become the combined protection of workers, the
public and the environment from the consequences of technology, as
compared with the risks we need to take, or ought to tolerate, in the
interests of creating wealth and happiness.

Practically speaking, the western objectives for EIA are as broad as
those discussed in Section 2 for the Russian Federation. However, the
legal frameworks and separate responsibilities of different bodies in the
Russian Federation do not facilitate an integrated holistic approach to
achieving these objectives.

4. EIA and the Lepse Operation

4.1 Introduction

There is great experience in radiological assessment of radioactive waste
management. However, there is little experience of performing ElAs in
relation to radioactive waste management. Furthermore there is little or
no practical experience of developing and implementing a suitable
regulatory basis. Such a problem is highlighted with the problems of
deriving suitable endpoints for the environment and ecosystems. What
should be assessed and how will the results be used? Who are the
interested parties? What scope should the EIA have? These issues can
collectively be referred to as the "assessment context" [IAEA, 1999]. The
following sub-sections address the key components of assessment
context relevant to Lepse which require consideration before detailed
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assessment work starts. Once there is agreement between participating
bodies, then each can proceed under a common understanding. The
specific components of this assessment context have been taken from
IAEA [1999b].

4.2 Purposes of EIA

The purpose of conducting an EIA within the Russian Federation is to aid
in the creation of conditions for avoiding or mitigating the impacts of a
planned activity on the environment. This should also include associated
socio-economic and other consequences. This can be contrasted to the
purposes of western European countries such as, for example, Norway
where the purpose of an EIA is to gain knowledge of the important
negative impacts of a project prior to giving consent. Knowledge of the
important negative impacts should also aid in the design of mitigation
efforts.

Ecological expertise is aimed at bringing planned economic and other
activity in conformity with ecological requirements. It is also intended to
determine the acceptability of implementing a project with the aim of
preventing its possible negative impact on the environment as well as
related social, economic and other consequences. [Federal Assembly of
the Russian Federation, 1995].

The details of the purpose or purposes of the EIA can be clearly
stipulated or explained so far as possible in guidance documents. If the
demonstration of regulatory compliance is required then specific
regulations should be clearly identified along with associated quantitative
or qualitative criteria. Sometimes, however, the EIA may be merely
exploratory and the details may not yet be necessary. Stakeholders who
are the intended audience of the EIA can also be identified and their
views on purpose taken into account. Within the specific context of the
Lepse operation, the main principles of an associated EIA, as listed in
Annex A, are likely to be:

• Integration (complex consideration) of technical, economic, social
and ecological indicators of economic activities;

• flexibility in decisions which ensure compliance with ecological
requirements;

• consideration of regional specific features from the point of the state
of the ecological system and its resistance to predicted effects;
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• collection and analysis of information, identification of impact
sources and facilities affecting the environment as well as
forecasting potential environmental changes;

• assessment of probabilistic emergency situations and their possible

consequences; and,

• assessment of ecological, social and economic consequences.

4.3 Endpoints

The endpoints of an EIA are dependent on the purposes of the
assessment. Ideally, endpoints dealing with each component of the
purpose discussed above would be directly identified. In the context of
the Lepse operation these could include individual and collective
radiological and non-radiological impacts for both planned and unplanned
releases. For unplanned releases, consideration needs to be given to
how likely they are to occur. The effects of external irradiation from the
SNF onboard the Lepse and in transport should also be included.

Within the assessment of Lepse operations the impact on biota and the
ecosystem itself should also be accounted for. Endpoints should not be
restricted to the local environment but should account for spatial and
temporal ranges. The appropriate endpoints can be identified once the
scope of the system to be assessed has been clearly defined, taking
account of the site context, societal assumptions and the pollution source
term as discussed below.

The planning and optimisation of a radioactive waste management
operation such as the unloading of the Lepse is a complicated task
involving scientific, technical and societal issues. The general factors
involved have to be balanced either implicitly or explicitly which may
result in a number of trade-offs:

• between safety now and long-term safety;

• between protection of human health and protection of the
environment as a whole;

• between protection of workers and protection of members of the
public; and,

• between mitigation of risks of major accidents and the mitigation of
routine low level, yet certain risks.

13



4.4 Assessment Philosophy

Assessment philosophy describes the approach to dealing with
uncertainties and may be dependent upon the nature of the criteria
against which it will be judged. Care has to be used in determining the
appropriate degree of cautiousness in input parameter assumptions. The
European Commission has recently issued guidance on the application of
the precautionary principle [EC, 2000]. Care should also be taken in
interpretation of results where cautious and realistic assumptions have
been used within the same assessment framework. In particular, where
an EIA has multiple objectives, separate calculations should be made
relevant to each objective.

Within the Lepse operation there are potentially a number of distinct steps
or outcomes requiring assessment. The distinction between the
assessment of the impact of an accidental event involving the Lepse and
the impact of routine or scheduled discharges associated with either the
prevention of an accidental event and/or the unloading of SNF and its
transport to interim storage should be maintained.

The range of endpoints selected for assessment should reflect the
interest in determining the appropriate balance for each of these trade-
offs.

4.5 System Assessed

The scope of the systems that are to be assessed should be clearly
defined. Potentially there are a number of distinct steps within the Lepse
operation. These should include:

• The Lepse vessel (including safety and the maintenance of SNF and
waste);

• Unloading of the SNF and radioactive waste;

• Transport of SNF and waste to interim storage;

• Interim storage of SNF and waste.

4.6 Site Context

The site context includes a definition of the environment around the
assessed system. Where an EIA is being developed for a specific activity

14



such as Lepse operations defining the site context should be straight
forward.

4.7 Societal Assumptions

Societal assumptions include current behaviour patterns which may
affect critical group dose assessments as well as those about unusual,
including disruptive, behaviour. For the assessment of long-term
impacts on human health and the environment it is necessary to define
in advance the types of behaviour which should be addressed including
future land use. Such premises should be as clearly defined as possible
for the purposes of EIA. It is recognised that there are uncertainties
associated with calculations of dose and risk over extended time-scales.
This is because they rely on assumptions about the evolution of the
natural environment and land use and human behaviour.

For the purposes of the initial stages of the Lepse operation
uncertainties associated with extended time-scales should not be a
factor as the EIA is initially intended to cover the removal of the SNF
from the Lepse and the transport and storage in an interim facility.

4.8 Pollution Source Term

It is important for the source term(s) to be adequately described to allow
the EIA to proceed. There are a number of potential source terms
associated with the Lepse operation as the vessel is known to contain
over 600 spent fuel assemblies as well as radioactive waste in both
liquid and solid forms. The potential source terms could be identified
from the Safety Analysis Report. The potential source terms should
include two types:

• those arising from unplanned events, such as a fire or explosion on
board the Lepse with a resulting loss of containment of some or all of
the radioactive inventory, and

• source terms arising from the planned routine discharges and losses
during the Lepse operations.

It is important that the source terms are explicitly defined and adequately
described (i.e. a radioactive release should be described in terms of the
particular radionuclides not total radioactivity) in order for the EIA to
proceed.
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4.9 Time Frame

Under Council directive 85/337/EEC and the amending directive of 1997
the hazards associated with radioactive wastes can be categorised as
short-term (i.e. hazards that exist whilst the facility is being operated) and
long-term (i.e. hazards that exist after the facility has finished operation
and has been closed). Clearly in the context of the initial stages of the
Lepse operation, the removal of the waste and its transport to interim
storage the time frame over which any assessment should be made
should be categorised as short term. However, releases today can have
a long term impact. In the very long term, assessed impacts grow
increasingly uncertain. Bearing these matters in mind, some statement
should be made before the assessment starts of the time-frame of
interest. Different values may be set for different endpoints.

4.10 Discussion

It is apparent that the Lepse project involves the management of an SNF
facility that is in a poor state of repair. It is important in SNF and
radioactive waste management generally to combine issues of accident
mitigation and long term safety. There is also a need to fit the relevant
assessment framework into the wider context of planning and other
environmental assessment methodologies.

The poor state of repair of the Lepse and the potential for accidental
events to some extent questions the approach to regulating any
operations on the vessel. It is worth considering at what point regulatory
bodies should consider such a situation 'exceptional' and as such
question whether standard legislative procedures are suitable in meeting
the requirements for remediation of the situation. The NRPA [Sneve,
Gordon, Smith and Fowell, 2000] considers the safety situation for the
Lepse as critical and that the only feasible options for reducing the gross
hazard may involve the adoption of a different regulatory basis more
appropriate to remediation. ICRP [1998] and IAEA [1999c] suggest a
different basis for regulation for interventions as opposed to practices.
The application of such an idea to the Lepse is unclear however, some
limited guidance on the protection from potential exposures in the waste
management context is given in ICRP 76 [1997].

As previously mentioned, the planning and optimisation of radioactive
waste management is a complicated task which should take account of
scientific, technical and societal issues. The factors involved have to be
balanced either implicitly or explicitly, potentially resulting in a number of
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trade-offs. In the case of the Lepse operation the most important trade off
is that between the mitigation of the risks of a major accident against the
mitigation of routine low level certain risks. In effect, there is a need to
assess the potential for offsetting a major accident involving the loss of
some or all of the radioactive inventory aboard the Lepse against the
certain risks associated with routine low level discharges.

The most imperative factor in the planning and optimisation is ensuring
against the SNF reaching criticality or the occurrence of an equivalent
catastrophic event. Clearly such an approach would have the result of
protecting workers at the facility, the local population and the local
environment. Such an approach, however, may imply adoption of
methods of work leading to higher controlled releases to the environment,
as well as to higher planned exposure to workers. It could be argued that
the 'controlled impact' on workers, the environment and local population
resulting from an option designed to ensure that a catastrophic event
does not occur would be more easily managed than the 'uncontrolled
impact' of a catastrophic event actually occurring. The 'controlled impact'
can be anticipated and the process designed to mitigate that impact.

Potentially highly limiting factors for the rate of implementation of the
Lepse operation are the calculated dose exposures of the personnel
operating the site. While, by the very nature of the SAR, such doses
have been demonstrated to be within authorised limits it is worth
considering to what extent the dose limits inhibit progress on the
operation. Clearly it is not recommended that the dose limits be altered
or raised in anyway but it is perhaps worth considering approaches that
can be taken to increase the working time of personnel before they reach
their exposure limit. One possibility is to consider, the relative merits of
higher planned releases to the environment, if that results in a reduced
chance of even larger unplanned releases.

Whilst such considerations should not be made lightly it is worth
considering that, providing resulting doses can be shown to be within
authorised limits, enhanced population exposure could be viewed as an
acceptable trade off for an immediate reduction in the likelihood of an
accident or disastrous event. Furthermore, increased dose exposure of
the local population could also allow a more efficient operation on the
Lepse thus reducing the potential for such events in the medium to long
term. Such a consideration is to some extent supported by experience of
the aftermath of the Chernobyl accident. Poyarkov et al [2000] reported
that the main effects of the accident have been associated with social
disruption and associated health effects that are not directly related to
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exposure to radiation. The psychological impact of the accident resulted
primarily from the from the lack of public information, the stress and
trauma of relocation, the breaking of social ties and the fear that any
radiation exposure would be damaging to health.

In considering the options in relation to the management of the Lepse
operation, the societal issues that may be relevant to the West are not
directly transferable to the situation in Murmansk. It is conceivable that
factors which in the West are taken for granted may be pivotal to any
decision making process concerning the Lepse operation. Conversely
factors which may be pivotal to any decision making process in the West
may be off little concern to the local population who are likely to be
affected by the Lepse operations.

Nevertheless, it is apparent that there are potential stakeholders from the
West including the governments and residents of Sweden and Norway.
Furthermore, it is these potential stakeholders who are likely to be
funding the Lepse operation and as such are unlikely to approve of an
approach which has potentially detrimental environmental, health,
economic or societal impacts upon them.

In planning the handling of the Lepse operation, there are a number of
salient facts that must be considered. Firstly, the Lepse 'facility' is not
one that is currently being planned but is in fact in operation. Secondly,
the Lepse presents a cause of great concern because of the potential for
failure and the release of substantial radioactive material into the
environment and as such there is a pressing need for an operation to
unload the storage vessel. Any operation should be under the control of
specific regulatory requirements. The regulatory requirements for Lepse
are in some ways unique, but still require to be developed in nature,
within the generic framework of regulatory control of the Russian
Federation state law.

5. Conclusions

Within the Russian Federation the purposes of conducting an EIA is to
facilitate the conditions for avoiding or mitigating the impacts of a planned
activity on the environment as well as associated socio-economic and
other consequences. The main focus of the EIA is the protection of
human health and this can not be ensured unless the whole environment
is adequately protected.
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In addition to the EIA, within the regulatory framework, licensing and the
development of regulations for the use of nuclear energy are
implemented by Gosatomnadzor. The submission of a Safety Analysis
Report (SAR) is a key obligation for an operator within the regulatory
framework. The SAR is concerned with the demonstration of the safety of
an installation or process under different conditions. Although there are
different objectives in the EIA and SAR processes there are strong
overlapping considerations. It therefore follows that common issues
within the two processes should be dealt with in a coherent fashion. The
development of a system for co-operation should be a key initial step in
the regulation of the Lepse operations.

The aim of an EIA in the Russian federation and those in western
countries suggests that the EIA within the Russian Federation is to
facilitate the mitigation or avoidance of the impacts of a planned activity.
In some other countries the EIA plays a role in the decision making
process by gaining knowledge of the important negative impacts of a
project prior to consent for an activity. The Russian Federation approach
can be viewed, therefore, as more suited to regulating the Lepse
operation than the western equivalent and, together with the SAR,
provides the foundation on which the regulation of the Lepse operation
can be based.

ElA's produced in the past have not addressed issues consistently.
Sometimes this is reasonable because the contexts of the ElA's are very
different. Nevertheless regulatory guidance on the content of an EIA for
radioactive waste management activities is relatively limited. Proposals
for components of an "assessment context" for Lepse uploading
operations are given in Section 4.

It is apparent that the main thrust of any regulatory process for the Lepse
operation is the mitigation of the risks of a major incident whilst attempting
to mitigate low level yet certain risks to maintain compliance with any
regulatory framework. This can be clearly demonstrated by examining
the endpoints of the EIA. These are primarily the individual and collective
radiological and non-radiological impacts of both planned and unplanned
releases. For the unplanned releases, consideration should be given to
how likely they are to occur. At some point a decision has to be made as
to whether the planned releases will be less damaging to the local
population and environment than those associated with unplanned
releases.

It is clear that the planned and controlled discharges from the Lepse, so
long as they are within the limits stipulated by the regulatory framework,
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would be easier to manage with respect to individual and collective dose
to the local population than doses resulting from uncontrolled discharges
or a large accidental release. Control can be achieved by regulating the
occupancy of workers on the Lepse operation as well as the behaviour
patterns of the general public in areas of known contamination.
Furthermore, controlled discharges could serve to effectively reduce the
occupational doses associated with the remediation of the Lepse. This
would have the advantage of increasing the rate at which remediation can
occur and reducing the opportunity for a disastrous event to occur.

Where there is limited data on which a decision can be made, the
precautionary principle may be used as an acceptable risk management
strategy. However, the lack of absolute certainty as to the impact of
certain potential measures on the environment should not be used to
postpone undertaking measures to remediate the Lepse situation.
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Annex A: Russian Federation State
Regulation of the Use of Nature and
Environmental Protection

State regulation of the use of nature and environmental
protection

Activities of enterprises and organisations related to implementation of the
Industrial Lepse Project are in the legal field of the legislative and standard
basis in the use of nuclear energy and environmental protection. The
following Federal Laws are the most important in this area:

On the environmental protection

On sanitary-epidemiological well-being of population

On radiation protection of population

On ecological review (expertise)

On the use of nuclear energy

On especially protected natural territories

The new Criminal Code of the Russian Federation came into force on 1
January 1997. There are some Articles connected to the nuclear industry
(Article 215) and radioactive waste management (Article 220) in the
Criminal Code. The offences against health of population and public
morality (Chapter 25) and Ecological Offences (Chapter 26) are detached
in special Chapters.

The Federal Law "On the environmental protection" stipulates the basic
provisions on the environmental protection with regards to use of nuclear
energy. In particular, this Federal Law:

• stipulates that enterprises, institutions, organizations and citizens must
observe rules for production, storage, transportation, use, disposition
and final disposal of radioactive substances and nuclear materials as
well do not allow exceeding established maximum permissible radiation
standards (Article 50);

• prohibits disposal of waste from nuclear industry near towns and other
places where the risk for population health and environmental
conditions could arise (Article 54).

The Federal Law "On ecological review (expertise)" occupies a special
position among the Laws associated with ecological safety. It defines
requirements to the process to assess compliance of economic or other
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activity with ecological criteria and acceptability of the object, which is
under environmental impact assessment.

The purpose of this Law is to implement citizen's rights of the favourable
environment through prevention of the negative effects from the economic
and other types of activities. The review assesses compliance of the
planned economic and other activities with ecological requirements. The
following principles are a basis for the review:

• authentic and complete information submitted for the review;
• scientific substantiation of the review's decision;
• publicity;
• responsibility of the participants in the ecological review.

Types of facilities which are subject of the State ecological review are
defined in this Law. Also this Law regulates a procedure of the ecological
review implementation, rights of citizens and public organisations in the
area of the ecological review.

The Federal Law "On sanitary-epidemiological well-being of
population" stipulates that handling of nuclear materials, radioactive
substances and other sources of ionizing radiation can be allowed only
after issuing permission for such activities by the offices of the state
sanitary-epidemiological service of the RSFSR (Article 21).

The Federal Law "On radiation protection of population" defines the
legal basis for assurance of radiation protection of the population with the
purpose to protect its health. Radiation protection is defined as conditions,
under which present and future generations of population are protected
against ionizing radiation effects harmful for their health (Article 1). This
Federal Law established definitions for principles of standardization,
grounding and optimization in radiation protection assurance (Article 3) as
well basic hygienic standards for exposure caused by the use of ionizing
radiation sources within the territory of Russia (Article 9).

The Federal Law "On the use of nuclear energy" defines the legal basis
and principles of regulating relationships arising in relation to the use of
nuclear energy for peaceful and defence purposes, in particular the legal
basis for radioactive substances and nuclear materials management,
including radioactive waste and spent nuclear materials.

This Federal Law stipulates objects of nuclear energy use (Article 3):

• nuclear installations;
• radiation sources;
• storage points for nuclear materials and radioactive substances;
• storage facilities for radioactive waste;
• nuclear materials;
• radioactive substances;
• radioactive waste.
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This Federal Law also defines types of activity in the use of nuclear energy
(Article 4):

• siting, design, construction, operation and decommissioning of nuclear
installations, radiation sources and storage points;

• development, production, testing, transportation, storage, disposition
and use of nuclear charges for peaceful purposes and their handling;

• handling of nuclear materials and radioactive substances, including
handling in exploration and mining of minerals containing those
materials and substances, in production, use, reprocessing and storage
of nuclear materials and radioactive substances;

• safety assurance in the use of nuclear energy;
• oversight of assurance of nuclear and technical safety, radiation and

fire protection of nuclear installations, radiation sources and storage
points, of sanitary-epidemiological well-being of citizens in the use of
nuclear energy;

• scientific research in all areas of the use of nuclear energy;
• physical protection of nuclear installations, radiation sources, storage

points, nuclear materials and radioactive substances;
• control of and accounting for nuclear materials and radioactive

substances;
• export and import of nuclear installations, equipment, technologies,

nuclear materials, radioactive substances, special non-nuclear
materials and services in the use of nuclear energy;

• state radiation monitoring within the territory of the Russian Federation;
• training of specialists for the use of nuclear installations, radiation

sources, storage points, nuclear materials and radioactive substances;
• performance of other activities in the use of nuclear energy.

The objectives of the legislation of the Russian Federation in the area of
nature protection are based on the interest of human, i.e. all components of
the nature have a value and should be protected in the interests of the
present and future generations of people.

Thus, use of natural resources, review of the operational modes of the
industrial enterprises, account for ecologically hazardous facilities and
installations, waste accounting and estimation are interpreted from the
point of citizen's rights to health and a favourable environment.

An economic mechanism: planning of financing, establishing of limits, is
considered as a central mechanism of the environmental protection.

Compliance with the rules of nuclear, radiation and ecological safety and
protection of health of the population is the main economic requirement for
siting and operation of the facility or installation.

Those changes of the ecological situation, which threaten human health,
status of the natural ecological systems, genetic resources of plants and
animals are classified as extreme changes of the ecological situation.
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The main part of the legislation turns towards the human. However, a man
is a consumer in the ecological chain. Moreover, often mankind is the last
among all consumers. Plants and micro-organisms are the first to get into
contact with components of the inorganic (inanimate) nature. In the process
of their vital activity the mineral substances of the environment are
extracted and collected in their tissues. They perform a specific gas
exchange in the environment, assimilate inorganic carbon and create
resources of organic substances used by animals and humans. Quality of
products of the vital activity of the plants and micro-organisms used by
consumers depends on the state of the surrounding environment and to a
great extent this quality defines a state of the ecological system they
belong to. Therefore, all components of the biosphere should be a subject
of protection.

Considering ecological safety of humans as a central part of the ecological,
nature and resources legislation, it is possible to conclude that the
institution of human ecological safety has been established within these
sectors. Norms of this institution have been transferred to some other
areas of legislation and legal acts, notably to legislation on sanitary-
epidemiological well-being of population, public health, and radiation safety.
The Laws "On industrial safety of hazardous production facilities and
installations" and "On destruction of chemical weapons", etc. confirm
this statement.

In order to implement the legislation of the Russian Federation addressing
protection of human health and life and the environment the Government of
the Russian Federation issued a number of legal acts. In particular, "Rules
of decision-making with regards to siting and construction of nuclear
installations, radioactive sources and storage facilities", "Statute on
licensing of activities in the use of nuclear energy", "Statute on procedure
for implementation of the state ecological review", etc., have been
approved. These legal acts regulate the main processes related to initiation
of the design, siting, construction, operation and decommissioning of
nuclear installations, radioactive sources and storage facilities, including
matters of licensing of the mentioned types of activities.

The decision on siting or construction of an installation or facility is made on
the basis of results of the ecological review, feasibility study and other data,
including documents demonstrating nuclear and radiation safety. Materials
justifying nuclear and radiation safety are developed on the basis of Norms
(Standards) and Rules in the use of nuclear energy and environmental
protection. Submission of data on environmental impact assessment from
the intended economic and other activity and ecological justification of the
acceptance of this activity is an obligatory condition for acceptance of
documents for the state ecological review.

An Operator is responsible for arrangement and performance of the
environmental impact assessment (E1A). The performer bears
responsibility for the EIA quality.

The main principles of the EIA are the following:
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• Integration (complex consideration) of technical, economic, social and
ecological indicators of economical activities;

• Variance of decisions which ensure compliance with ecological
requirements;

• Consideration of regional specific features from the point of the state of
ecological system and its resistance to predicted effects;

• Collection and analysis of information, identification of impact sources
and facilities affecting environment, forecast of environmental changes;

• Assessment of probabilistic emergency situations and their possible
consequences;

• Assessment of ecological, social and economic consequences.

On the basis of the EIA, decisions will be advised for acceptance for
proposals which do not present a risk to the environment and population
health and do not result in irreversible or critical changes in the
environment during the whole life cycle of a facility.

The Federal Nuclear and Radiation Safety Authority of Russia
(Gosatomnadzor) performs licensing and develops norms and rules
(regulations) based on the mentioned Laws and legal acts in the use of
nuclear energy and environmental protection.

The Federal Nuclear and Radiation Safety Authority of Russia
(Gosatomnadzor) issues a licence for construction of an installation or
facility according to the application from an Operator on the basis of review
of documentation developed during feasibility study and documents
justifying safety.

Submission of a set of documents justifying nuclear and radiation safety
ensuring of the object or declared activity is an obligatory condition for an
operator for acceptance of its justifying documents for issuing a licence. A
Safety Analysis Report is one of the main documents submitted to
Gosatomnadzor of Russia with a purpose to obtain a licence. The following
aspects of safety ensuring are considered in this Safety Analysis Report:

• Legal basis for SAR development, applicability of this document;
• General principles and criteria on safety ensuring and providing quality

of the design, manufacture, products and services in implementation of
a Project (including the industrial "Lepse" Project); all further information
relates to implementation of the industrial "Lepse" project;

• Requirements which are to be met before assembly and operation of
the installation for SFA unloading from "Lepse";

• Engineering concept of SFA unloading from "Lepse", analysis and
evaluation of the options;

• Hardware and verified software used to carry out design work, to make
necessary calculations and experiments, which would ensure a safe
technology of SFA unloading;

• General principles, criteria on safety ensuring and providing quality of
the design, manufacture, products and services in development of the
design documentation for the SFA unloading installation and
manufacture of this installation;

• general description of the vessel, its purpose, general or characteristics,
main dimensions, regions of its operation and basing during unloading
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during unloading of SFA from it. An information on the state of the
environment and main climate parameters is to be provided for the
place of "Lepse" basing;

• Technical description of the design solutions, systems, structures and
equipment in the light of their importance for safety of the vessel,
including general review of the design, in particular:

• technical specifications of the service vessel "Lepse";
• vessel hull - general data;
• vessel gears - main data on anchor and cargo gears, mooring

arrangements;

• Assessment of systems and structures (defining of functions, normal
and limited parameters, selection and estimation of materials, technical
state). Stability, division into compartments; hull strength; collective
and individual protection and rescue means, mechanical systems of
the vessel;

• Radiation protection. Information on the main criteria on radiation
protection of the crew, population and the environment, dose limits;
levels of radiation exposure and contamination for each zone on
aboard of the vessel, conditioned by the restrictions in access to the
dedicated zones;

• Biological shielding;
• Radiation monitoring, information on the radiation monitoring, including

main data on the radiation monitoring system, design principles,
location, types, sensitivity and measuring full-scale range, methods of
display of information and alarms, reliability and service life of the
radiation monitoring system;

• Analysis of the vessel accidents. The following accidents should be
considered: accidents with entering of the outboard water to the vessel
premises, accidents with capsizing and sinking of the vessel, radiation
accidents.

The following information should be presented in the SAR:

Standards (norms) and Rules. A list of the technical documents on nuclear,
radiation, fire and technical safety, on the basis of which the vessel has been
converted into the nuclear service vessel. Evaluation of the vessel compliance
with the requirements of the general Standards and Rules on nuclear, radiation,
fire and technical safety. Information on the main dose limits and authorised
levels of exposure for personnel and population. Information on the authorised
design releases, data on the content of radioactive substances in discharges
and effluents to the environment.

Information on availability of the means for shielding and mitigation of the
radioactive sources on the vessel, assurance of the minimal spreading of the
radioactive substances, decreasing of the exposure level for the staff on board,
for population and environment. A list of standards and rules used in the use of
nuclear energy, which establish criteria and requirements for safety of the
installation, safety of technology for SFA unloading and vessel as a whole.

The following information is to be given:
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• characteristics of the SFA storage (in particular, it should be noted that
SFA storage is the main source of nuclear and radiation hazard on
aboard of "Lepse") and data on its filling with spent nuclear fuel,
including types of the cores, their power output, year of unloading from
a reactor, number of SFA in tanks and caissons;

• collation map of SFA location in tanks and caissons;
• characteristics of the damaged and defective fuel;
• cooling systems of the storage tanks;
• description of activities carried out for preparation for the SFA

unloading;
• data on radiation situation in the storage premises and adjacent

premises, measures to decrease effect of radioactivity;
• information on the Lepse tanks used to store liquid RAW. It should be

noted here that presence of liquid RAW inside tanks is a source of
radiation hazard. Data on amount of liquid RAW inside the tanks and
their specific activity, presence of sludge inside tanks, special features
of the liquid RAW management, technology for transfer of liquid RAW to
RTP "Atomflot" for treatment are to be included into SAR. Analysis of
accident risks during transfer of liquid RAW for temporary storage and
treatment.

• information on Lepse storage facility for solid RAW, amount of solid
RAW, their classification; methods of storage; technology for transfer
solid RAW for treatment and temporary storage; radiation situation; risk
analysis in transfer of solid RAW for temporary storage and treatment.

General safety principles and criteria used as a basis for design and
manufacture of the SFA unloading installation, development of SFA
management technology during their unloading from "Lepse", temporary
storage and transportation are to be stated in the Report. General principles
and criteria on safety assurance and quality of design documentation,
manufacturing products and services in development of the design
documentation for the SFA unloading installation, as well as in manufacture of
this installation.

A list of risks for SFA unloading operations and operations for putting SFA into
the technological containers. The information should confirm that:

• SFA unloading operation is safe;
• risks for personnel and population under normal and emergency

conditions are within authorised limits;
• risk is as low as practicably achievable under existing conditions.

Dose data.

Estimates of safety of the transportation-unloading operations with SFA,
including putting SFA into the technological containers for their temporary
storage and transportation.

Description of SFA unloading operation, as well as different options for the SFA
unloading technology, comparison analysis of the different options, justification
of the selection of one option from the reviewed ones, estimations of all
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possible risks appeared at different stages of the process, measures to ensure
nuclear and radiation safety is given in the Report.

• Consideration of identification of the safety problems. Estimation of the
probability of emergency situations and their radiological effect. List of
risks and their analysis for each of the main operations.

A list of parameters under control to ensure a sub-criticality of SFA located in
storage places.

Estimation of the possibility of change of these parameters, which can be
caused by operation of removal and transfer of SFA.

Conditions of SFA storage.
Parameters justifying criticality control.
Value of the effective fission factor.
Identification of safety problems related to criticality.
Ensuring of safety related to criticality (maintenance of existing controlled
parameters and identification of changes in these parameters in order to have
a possibility to plan a work or foresee emergency situations).

Identification of existing controlled parameters related to criticality.

Dose estimations, description of measures to minimise manual operations to
reduce personnel exposure. Estimation of the total radiation dose received by
personnel during all stages of the process for different options of the SFA
unloading, for completion of all types of activity, information on provision with
means of dose control and individual protection means.

Substantiation of safety rules used as a basis for development of technology
for operations and design of equipment for SFA unloading.

Conclusions:

EIA is a basis to forecast a new state of the environment. Changed
parameters are estimated by superimposing of revealed types of impact on
the environmental state during implementation of a new type of activity (in the
case of implementation of the "Lepse" project - in SFA unloading) before start
of the project. Estimation of the possible emergency situations and their
consequences is taken into consideration.

SAR demonstrates safety of an installation or facility and/or type of activity
under different conditions. Safety of SFA transport-unloading operations
including putting SFA into technological containers for their temporary storage
and transportation is confirmed.

A list of risks during SFA unloading and their placing into technological
containers is provided. Information has to confirm that an operation of SFA
unloading is safe.
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Risks for personnel and population under normal and emergency conditions
are to be within authorised limits, and risk is to be as low as possible under
existing conditions.

Calculations of dose exposure for personnel under normal and emergency
conditions are provided. On the basis of information presented in the SAR, a
decision is to be made with regards to safety of the installation and/or type of
activity.
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Annex B: List of Acronyms

BATNEEC

BPEO

EIA

EU

HMIP

IAEA

ICRP

NPP

NRPA

RAW

SAR

SFA

SNF

SKI

SSI

Best Available Technique Not Entailing Excessive
Cost

Best Practicable Environmental Option

Environmental Impact Assessment

European Union

Her Majesty's Inspectorate of Pollution UK

International Atomic Energy Agency

International Commission on Radiological Protection

Nuclear Power Plant

Norwegian Radiation Protection Authority

Radioactive Waste

Safety Analysis Report

Spent Fuel Assembly

Spent Nuclear Fuel

Swedish Nuclear Power Inspectorate

Swedish Radiation Protection Institute
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SSI-rapporter 2000
SSI reports 2000

2000:01 Isotopkommittérapporter 1997

Avdelningen för personal- och patientstrålskydd.

Mauricio Alvarez 60 SEK

2000:02 Personalstrålskydd ¡nom

kärnkraftindustrin under 1998.

Avdelningen för personal- och patientstrålskydd.

Thommy Godås.Ann-Christin Hägg, Peter Hofvander,

Ingemar Lund, Lars Malmqvist och ErikWelleman

2000:03 Radon removal equipment based on

aeration: A literature study of tests performed in

Sweden between I98 I and 1996.

Avdelningen för miljöövervakning och mätning.

LarsMjönäs 100 SEK

2000:04 Utsläpps- och omgivningskontroll vid de

kärntekniska anläggningarna 1997 och 1998.

Avdelningen för avfall och miljö. 100 SEK

2000:05 Doskoefficienter för beräkning av

interna doser.

Avdelningen för personal- och patientstrålskydd. 70 SEK

2000:06 Tanning and risk perception

in adolescents

Lennart Sjöberg, Lars-Erik Holm, Henrik Ullen

och Yvonne Brandberg 80 SEK

2000:07 Strålskydd vid kärnkraftverk i Frankrike

- en reserapport.

Avdelningen för patient- och personalstrålskydd.

Thommy Godas, Ingemar Lund och Lars Malmqvist 60 SEK

2000:08 Ethical Issues in Radiation Protection

— an International Workshop.

Editor Lars Persson 60 SEK

2000:09 Avfall och miljö vid de kärntekniska
anläggningarna -Tillsynsrapport 1999
Avdelningen för avfall och miljö 60 SEK

2000:10 Säkerhets- och strålskyddsläget vid de

svenska kärnkraftverken 1999

Statens strålskyddsinstitut

2000:11 Liquid Discharges from the Ringhals and
Barsebäck Nuclear Power Plants. Report to the
OSPAR Commission in accordance with
PARCOM Recommendation 91/4 on radioactive
discharges

Avdelningen för avfall och miljö. 80 SEK

2000:12 Kalibrerings- och normalieverksamheten
vid Riksmätplats 06 under 1999

Avdelningen för miljöövervakning och mätning

Jan-Erik Grindborg, Karl-Erik Israelsson,Jan-Erik Kyllönen

och Göran Samuelson 70 SEK

2000:13 Utvärdering av omgivningskontroll-

programmet vid kärnkraftverken och Studsvik.

Avdelningen för avfall och miljö

Petra Wallberg och Leif Moberg 100 SEK

2000:14 Höga luftradonhalter inomhus i

vattenverk.

Avdelningen för miljöövervakning och mätning

Gustav Åkerblom, Nils Hagberg,

Lars Mjönes ochAnniken Heiberg 60 SEK

2000:15 Granskningsrapport: Ansökan från OKG

Aktiebolag om tillstånd enligt kärntekniklagen

(1984:3) till en markdeponi för lågaktivt avfall i

Simpevarp i Oskarshamns kommun.

Avdelningen för avfall och miljö

Gunilla Lindbom, Anders Wiebert, Maria Norden,

Carl-Magnus Larsson.Tomas Löfgren

och Juha Lumpus 80 SEK

2000:16 SKI:s och SShs gemensamma granskning

av SKB:s Säkerhetsrapport 97 -Sammanfattning-

2000 :17 SKI:s och SSI:s gemensamma granskning

av SKB:s Säkerhetsrapport 97 -Granskningsrapport-

2000:18 The Swedish Radiation Protection
Institute's Regulations Concerning the Final
Management of Spent Nuclear Fuel and Nuclear
Waste -with background and comments

Avdelningen för avfall och miljö

2000:19 Utsläpps- och omgivningskontroll vid de

kärntekniska anläggningarna 1999

Avdelningen för avfall och miljö 90 SEK

2000:20 Safety Assessment and Environmental
Impact Assessment: Application to regulation of
Nuclear and Radiation Safety, with Special
Consideration to Lepse Related Operations
V G Makarov, G M Smith and D M Stone

Avdelningen för avfall och miljö 90 SEK



TÄTENS STRÅLSKYDDSINSTITUT, ssi, är en central tillsyns-

myndighet med uppgift att skydda människor; djur och miljö mot

skadlig verkan av strålning. SSI arbetar för en god avvägning mellan risk

och nytta med strålning, och för att öka kunskaperna om strålning, så

att individens risk begränsas.

SSI sätter gränser för stråldoser till allmänheten och till dem som

arbetar med strålning, utfärdar föreskrifter och kontrollerar att de efter-

levs, bland annat genom inspektionen Myndigheten informerar, utbildar

och ger råd för att öka kunskaperna om strålning. SSI bedriver också

egen forskning och stöder forskning vid universitet och högskolor

Myndigheten medverkar i det internationella strålskyddssam-

arbetet. Därigenom bidrar SSI till förbättringar av strålskyddet i främst

Baltikum och Ryssland. SSI håller beredskap dygnet runt mot olyckor

med strålning. En tidig varning om olyckor fås genom svenska och

utländska mätstationer och genom internationella varnings- och in-

formationssystem.

SSI har idag ca 120 anställda och är beläget i Stockholm.

THE SWEDISH RADIATION PROTECTION INSTITUTE (SSl) ¡S a

government authority with the task of protecting mankind-and the

living environment from the harmful effects of radiation. SSI ensures

that the risks and benefits inherent to radiation and its use are

compared and evaluated, and that knowledge regarding radiation

continues to develop, so that the risk to individuals is minimised.

SSI decides the dose limits forthe public and for workers exposed

to radiation, and issues regulations that, through inspections, it ensures

are being followed. SSI provides information, education, and advice,

carries out research and administers external research projects.

SSI participates on a national and international level in the field

of radiation protection.As a part ofthat participation, SSI contributes

towards improvements in radiation protection standards in the for-

mer Soviet states.

SSI is responsible for co-ordinating activities in Sweden should an

accident involving radiation occur Its resources can be called upon

at any time of the day or night. If an accident occurs, a special

emergency preparedness organisation is activated. Early notification

of emergencies is obtained from automatic alarm monitoring stations

in Sweden and abroad, and through international and bilateral

agreements on early warning and information.

SSI has 120 employees and is situated in Stockholm.

Statens strålskyddsinstitut
Swedish Radiation Protection Institute

Adress: Statens strålskyddsinstitut; S-17116 Stockholm;

Besöksadress: Karolinska sjukhusets område, Hus Z 5.

Telefon: 08-729 71 00, Fax: 08-729 71 08

Address: Swedish Radiation Protection Institute;

SE-171 16 Stockholm; Sweden

Telephone: + 46 8-729 71 00, Fax: + 46 8-729 71 08

www.ssi.se


