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Preamble

The 211 questions received on the first report for the Joint Convention are listed along the Sections
suggested by the Guidelines for the answers to the Articles of the Convention, sorted by the
related page number of the French report and, within each section, grouped by issues raised.

The written answers to each question have been co-ordinated by the French Nuclear Safety
Authority, but have been provide either by the regulators or by the operators (or even both)
depending on the related issue.

In the case where various questions are related to a same issue but are referred to different
articles of the Conventions, they have been referred to the most relevant article in order to have
the same issue dealt with in a single location in the present answers’ report.

The answer to each question is provided immediately under the related question.
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Section A – Introduction
No question or comment was received concerning this first section of the French report.

Section B – Policies and practices - Article 32 § 1:

QB.32.1
B.1 - p. 9    - Art. 32.1 i)
How the policy on the SF management explained in the report is defined? - by what
documents, respectively issued by what authority?

Answer:
France’s energy policy is laid down by the French Government. It is regularly the subject of
debates at the Parliament and may result in legislative texts, which can have a general impact
(e.g. framework law on energy) or a more specific impact (e. g. law related to radioactive waste
management).
In this framework, the policy regarding spent fuel management has been defined jointly by public
authority and nuclear industry. The corresponding investments are done by the nuclear sector
industry and the detailed conditions are fixed through agreements and contracts between
industrial partners. The public authorities have representatives within the boards of directors of
these utilities and thus supervise their activities in that field, in the frame or the legislation in
force.
As regards safety and radiation protection, applicable rules are laid down by regulatory texts.
The operators implement them under the supervision of the French nuclear safety authority.

QB.32.2
B.1 - p. 9 (& B.2 –p. 11)    - Art. 32.1 i)
It is stated that “like a number of other countries, France has opted for the
reprocessing-recycling option for its spent fuel”. Could you please describe how are
you managing MOX spent fuel?

Answer:
Like UO2 spent fuel, MOX spent fuel is unloaded from EDF NPPs and stored, after a first cooling
period, in the La Hague installations waiting for cooling and reprocessing. The quantities of UO2
and MOX spent fuel in NPPs fuel buildings and at La Hague are respectively 10300 tons and
500 tons (end of 2002).
Actually current contracts’ conditions between EDF and COGEMA provide for an annual flow
around 850 tons (report § B.1 – p. 9), which is lower than the annual flow of unloaded spent fuel
from EDF NPPs (around 1150 tons). Insofar, priority is given to UO2 fuel reprocessing, in order
to optimise the total quantity of spent fuel (volume reduction) and the quality of separated
plutonium for MOX recycling in existing PWR.
The burn-up increase should lead to a progressive decrease of the annually unloaded spent fuel
amount and reach a “flow balance” (amount unloaded equal to amount reprocessed) between
2010 and 2020. For MOX spent fuel, which contains concentrated plutonium as a potential
energy resource, the option would be to reprocess this fuel in order to reuse the plutonium in
future fuels or advanced reactors, in line with future needs.
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QB.32.3
B.1 - p. 9    - Art. 32.1 i)
France is looking at options for long-term storage of SNF as reprocessing
continues to treat less fuel than is discharged.  Storage time is cited as dependent
on new reactor types to "incinerate" waste. Please clarify what is meant by
"incinerate".  Are there schedules and active program for such reactors?  Please
describe.

Answer:
As presented in the report (§ B.4.1 – p. 14) the French 1991 Waste Act lays down a general
framework for research and development and identifies 3 lines concerning the management of
high level long lived radioactive waste, as well as a 2006 milestone for decision by the
parliament about the possible implementation of proposed solutions. The first line is related to
partitioning/transmutation and looks at the various solutions contemplated to ensure a
substantial reduction of the mass and toxicity of long lived radionuclides that constitutes a
potential long term risk. The transmutation is studied under a neutron flux either in critical
reactors, with a rapid or thermal spectrum, or in innovative (in particular, hybrid) systems in order
to transforms them into stable non-radioactive atoms as early as possible.
The upgrades of the PHENIX reactor required for the research focused on transmutation have
been implemented. CEA has completed the design and preparation of the irradiation in the
PHENIX reactor with the construction of experimental pins loaded with fission products and
minor actinides. Irradiation should start before the end of 2003. France is also participating to the
Generation IV program on future advanced reactor designs, which could be in operation in the
future, 2035 or beyond according to energy needs, and could be optimised regarding energy
resources and waste management, like partitioning and transmutation.
The law stipulates that the research results obtained should be documented by the Government
by 2006 in the form of a general assessment report to be submitted to members of Parliament.
This report will provide them with the information base they need to form an overall opinion and
more specifically to make a decision on whether and under which conditions such transmutation
facilities should be created.

QB.32.4
B.2.1 - p. 10    - Art. 32.1 i)
Your report says "These materials are recovered and reused in MOX fuels
(plutonium) or, for a small part (uranium), into the reprocessed uranium fuels after
re-enrichment."  It is described that a small part of uranium is reused. What is the
management policy of the remaining large part of uranium?

Answer:
It has to be understood that today the reprocessed uranium is reused "for a part" of the total
(between 20 to 40% of the total). Each year, about 800t of reprocessed uranium, still slightly
enriched, is separated. After re-enrichment up to 4% U235 (equivalent to UO2 3.7%),
reprocessed uranium fuel (REPU fuel) is used today on two 900 PWR NPPs, Cruas 3 and 4
(equipped with additional control rods), which amounts to one or two reloads of 40 fuel
assemblies per year. This corresponds to a quantity of about 160 tons to 320 tons of
reprocessed uranium per year, which is reused. Extension of the use of reprocessed uranium
will depend on economic analysis and natural uranium market value. The remaining quantity of
reprocessed uranium is oxidised and stored (U3O8) as a strategic uranium resource stockpile
for future energy needs.

QB.32.5
B.3 - p. 12    - Art. 32.1 v)
In sub-section B.3 is presented the applied in France system for categorisation of
radioactive waste and explained that depending on their activity waste is
categorised as very low level (VLLW), low level (LLW), intermediate level (ILW) or
high level (HLW). What are the specific activity values used to define these
categories?

Answer:
No specific values are given by the regulatory authority on a generic level to define the
categories. In fact, these values arise from the acceptance criteria in the different waste
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elimination pathways (i.e. waste repositories), and, hence, arise from the safety cases of these
repositories.
Due to this fact, these practical limits are not easy to express, as they are different from one
radionuclide to the other, depending on several factors taken into account in the safety case.
These limits are not only the mean activity concentrations on some defined volume, but also the
peak concentrations, also depend on the physico-chemical nature of the contaminated item, also
involve an overall quantity limit for the whole extend of the repository life, etc.
Additionally, the limit between VLLW and LLW is set by the acceptance criteria in the VLLW
disposal facility. These are derived from the safety case and environmental impact assessment.
In low concentrations, short-lived as well as long-lived radionuclides can be accepted in the
VLLW repository.
In France, after a review - conducted in 1992 by the OPECST following some media affairs -
which has highlighted some questionable practices, it is considered that this pragmatic approach
where the waste disposal pathways impose their criteria on the waste segregation at the
producer facility is the best approach possible.
For example in the case of 137Cs, limits are:

- In the VLLW repository: 10 Bq/g mean activity, 100 Bq/g peak activity
- In the LL-ILW short lived disposal facility : max mean activity per container 330,000 Bq/g ;
per module 99,000 Bq/g ; maximum activity disposed of on the site : 200,000 TBq.

Sealed sources with extremely high local activity concentrations are not allowed yet even if the
mean criteria on a 200 l drum is respected. This is being studied by the ASN.
See also answers to questions QB.32.8, QB.32.9 and QB.32.10 for other considerations on
VLLW.

QB.32.6
B.3 - p. 12    - Art. 32.1 v)
Table "Existing or future channels for the main solid radioactive wastes": Which
activity limits or which radionuclide inventory limits are used to distinguish between
very low level/low level/intermediate level/high level radioactive wastes or to
differentiate, e.g. very low level from low level radioactive?

Answer:
See answer to question QB.32.5.

QB.32.7
B.3 - p. 12    - Art. 32.1 v)
What does the recycling channels for VLLW shown in Table on p.12 mean?

Answer:
Case-by-case recycling (conditional clearance) for VLLW is possible under present regulations.
However, a radiological impact assessment is required, that has to be examined by ASN and
technical support organisations, and public consultation is needed before such an authorisation
can be granted. The quality of traceability is of prime importance in this authorisation process.



France’s answer to received questions

JC- 1st Review Meeting (03-14 November 2003) 6/76

QB.32.8
B.3 - p. 12-13    - Art. 32.1 v)
The categorisation of radioactive waste is very comprehensive and rational, as it
considers not only the radioactive content and half-life but also the origin of the
waste. In particular, the category of VLLW will be disposed of in a dedicated facility
but, as stated in Section D.4.2 (page 34), this category is not included in the
inventory as its activity corresponds to the exemption or clearance levels indicated
by the international organisations. This suggests the following questions:
Is it all VLLW measured before being disposed of? What measurement criteria are
applied?
When reference is made to the exemption or clearance levels indicated by the
international organisations, should this be understood as the levels used in France
for the definition of radioactive waste?
Will the VLLW disposal facility subjected to institutional control requirements?

Answer:
As mentioned in the report (§ B.4.2 – p. 14-15) the definition of VLLW in France is independent
of any dose constraint or minimum activity level. As pointed out in the question, the prime
criterion for VLLW segregation from conventional waste is not measurement results but
primarily, the origin of the waste in the facility. French regulations require all nuclear facility
(BNIs) to undergo a “facility zoning” process, where “nuclear waste” zones and “conventional
waste zones” are defined. A “nuclear waste zone” is a zone where items have been or may have
been contaminated or activated. This definition involves a great deal of precaution.
Any waste arising from a “nuclear waste zone” is therefore a VLLW (See report § B.4.2 – p. 15).
Some of it may not be contaminated or activated, some of it may be slightly contaminated or
activated. Bulk measurements are only made to prove the compatibility with the waste
acceptance criteria in the VLLW disposal site (with such low levels, chemical and toxic content is
as important as radioactive content). No reference are made to any exemption or clearance
levels as the limits are defined by the VLLW acceptance criteria, which are deduced from the
VLLW disposal safety case and environmental impact assessment.
Exemption levels are used in France only for exemption purposes. No universal clearance levels
are used, as explained.
For waste arising from a nuclear practice (where quantities are not exempted), the principles of
geographical segregation apply as explained above, independently of the real activity level of the
waste (VLLW is any waste arising in a “nuclear waste zone”).
For radioactive waste arising from outside a nuclear practise (e.g. NORM, TENORM…), no
universal levels are used to decide whether it is or not radioactive waste. Case-by-case studies
are required, taking into account the future use or disposal route of this waste, in order to decide
whether it is necessary to apply radiation protection considerations.
Hence the decision between radioactive and non radioactive waste is not done on an activity
concentration criterion, but depending on the source of the waste and possible case-by-case
impact studies for waste arising outside a nuclear practice.
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QB.32.9
B.3.1 - p. 12 (& F.6.2.3 – p. 110 & H.2.2.4.2 – p. 135)    - Art. 32.1 v)
“Radioactive Waste Criteria”
Section B 3 deals with the criteria used to define and categorise radioactive waste
and a table illustrates the existing or future channels for the main solid radioactive
wastes.  One of the categories is VLLW (Very Low Level Waste).  Section B 4.2
clarifies this category “ In France there is no universal clearance threshold below
which a nuclear waste can be considered as no longer constituting a radioactive
hazard.”
(i) How will this category of waste be dealt with given the extent of
decommissioning that is likely to arise?
(ii) What is the volume of VLLW that is likely to arise and how does that compare
with the capacity of the proposed repository?

Answer:
The dedicated VLLW repository (report § D.3.3.3 – p. 32), which has opened during the summer
2003, will be able to accommodate the volumes of VLLW generated by the decommissioning of
the present nuclear facilities existing in France (either in operation, or in the process of
decommissioning). These volumes are estimated to be of the order of 600,000 cubic meters
(more accurate figures, as regards the 9 power reactors already being in the decommissioning
process, are provided in the report, § H.2.2.4.2 - p. 135).
See answer to question QB.32.8 for general considerations on VLLW definition.

QB.32.10
B.3.2 - p. 13    - Art. 32.1 v)
Your report say, "Low level long-lived waste comprises on the one hand waste
containing a significant quantity of radium (long-lived natural radionuclide) and
producing radon and on the other, graphite waste chiefly resulting from dismantling
of the "gas-graphite" nuclear reactors. The National Radioactive Waste
Management Agency (ANDRA) is currently examining specific designs for
subsurface disposal (at depths of more than 15 meters) for each of these two types
of wastes."   Are radium waste and graphite waste going to be disposed of in
different repositories? If so, could you explain the reason? It is written that the
depth of the repository is more than 15 m. What is the reason of determining more
than 15m? Are there any upper limits in the depth for this type of repository? What
is the concept of repository and safety design? Is it different from the concept of
geological disposal of HLW?

Answer:
Technically speaking, radium-containing and graphite wastes need different technical solutions
for disposal. For radium-containing waste, the major concern is with radon gas. Hence a
saturated cover shall be provided and saturation of this cover has to be maintained throughout
the disposal facility lifetime. On the other hand, major concerns with graphite waste are the
migration of some long lived radionuclides; this leads to the development of specific overpacks
or engineered barriers. The concepts studied by ANDRA involve concrete barriers.
However, in the two cases, a site is looked for with a good quality clay layer about 30 to 40m
thick, the depth being a condition for preventing from the risk of intrusion. Hence the geological
setting sought is almost the same. Because also of economic reasons (the volumes involved for
radium containing and graphite waste are not very important), ANDRA considers the possibility
to built the two repositories on the same site; however, the demonstration that this will not lead
to interaction problems still has to be consolidated. In any case, both types of waste will not be
mixed in one repository; it may be that the two repositories would be built on the same site.
See also answer to question QB.32.12.
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QB.32.11
B.3.3 - p. 13    - Art. 32.1 v)
Your report says, "Some short-lived low or intermediate level waste has properties
such that it cannot currently be accepted by the Aube repository. This is for
example the case of waste containing significant quantities of tritium, which is a
hard to contain radionuclide, or sealed sources. A working group, co-ordinated
jointly by the competent regulatory authorities and comprising The ANDRA and the
main waste producers (CEA, COGEMA and EDF), has been tasked with examining
“the most appropriate management channels for this type of waste."   What is the
detail of” the most appropriate management channels”?

Answer:
With regard to tritiated waste, it is important to remember that the Centre de l’Aube has a limited
capacity of 4,000 TBq, which means that, from a regulatory point of view, the facility is unable to
absorb the entire volume of tritiated waste generated in France. In addition, with due account of
its high mobility, tritium involves specific issues and may induce marking problems in the
groundwater located under the Centre de l’Aube. Such marking has already been detected at
the Centre de la Manche, thus justifying a conservative approach when dealing with that
radioelement. Investigations are carried on about containment properties of a package to be
developed and about the interest of a storage phase prior to disposal. A suitable management
system has not been defined so far.
As for sealed sources, their disposal in a surface facility such as the Centre de l’Aube must be
examined in relation to the risk of long-term intrusion involved. ANDRA has proposed a specific
approach to the Nuclear Safety Authority (ASN) with a view to deduce acceptance criteria.
Discussions are under way.

QB.32.12
B.3.2 - p. 13    - Art. 32.1 v)
France (ANDRA) is looking at subsurface disposal (more than 15 meters) for low-
level, long-lived waste.  What geologic structures and conditions are being
investigated?  Will special packaging or burial structures be required?

Answer:
As mentioned all along the report (see e.g. § H.1.1 – p. 129), in France, there is no specific
regulation for waste repositories, which fall into the BNI category and are subjected to the
general regulation and requirements setting all the safety objectives (see § E.2 – p. 38-59).
Subsurface disposal facilities have been studied for two waste categories:

- First, for radium-bearing waste the characteristics of which are incompatible with disposal in
a facility dedicated to very-low-level waste and the activity of which does not exceed about
10,000 Bq/g as this waste is not accepted in Centre de l’Aube disposal facility.
- Second, graphite sleeves of fuel elements used in gas-graphite reactors (GGR) and the
graphite piles of those same reactors. The presence of chlorine-36 in that waste, resulting
from the graphite-purification process, raises a specific problem that is likely impossible to
resolve in a disposal facility such as the Centre de l’Aube.

A 15-metre-deep disposal facility is planned in an argillaceous medium, clay being able to
prevent any radon release to the surface or the migration of long-lived elements through
potential water seepage in the facility.
The selected container for radium-bearing waste is a metal drum for the most active waste and a
“big bag” for the rest. Disposal cells would be excavated in the clay and would not include an
engineered barrier.
Graphite waste would be immobilised in a hydraulic binding agent with suitable containment
properties. Disposal cells would consist of concrete structures fitted into the clay.
See also answer to question QB.32.10.
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QB.32.13
B.3.3 - p. 13    - Art. 32.1 v)
What is the difference between a  “surface storage repository” as mentioned in
French national report and a “storage facility”  or  “repository facility”?  Who is
responsible for “institutional surveillance” of such a facility?

Answer:
There is a translation’s error from the French original report, it should be read “surface
repository” instead of “surface storage repository. In case of the VLLW repository, which is an
ICPE, the Ministry for Environment is responsible for institutional surveillance (See report § E.1.1
– p. 35).

QB.32.14
B.3.3 - p. 13    - Art. 32.1 v)
How will practically the low- and medium-activity RAW from the NPP be measured
and separated in their two groups: LLW-SL and ILW-SL, having in mind the
different possibilities for disposition of the storage? Does the country perform or
intend to perform such separation in managing the RAW for interim storage and/or
disposal?

Answer:
As was mentioned in answer to question Q.B.32.5, the low level-short lived waste and the
intermediate level short-lived waste (LLW-SL and ILW-SL) are not segregated. With regards to
activity level, an appropriate conditioning is performed. They are both transported to the Aube
repository and disposed of in compliance with acceptance criteria.

QB.32.15
B.3.3 - p. 13    - Art. 32.1 v)
What is the current practice for temporary storage of LILW not acceptable at l’Aube
repository (tritium, sealed sources)?

Answer:
Wastes containing large concentrations of tritium (principally arising from defence practices) and
sealed sources are being stored in nuclear facilities, mainly operated by the CEA. The facilities
of concern are dedicated facilities for waste storage and treatment, which also deal with the
storage of other types of waste like long-lived low-level waste or higher level waste.
Anyway, the volumes of storage involved are quite small compared to e.g. spent fuel or
reprocessing waste storage facilities in France.
See also answer to question QB.32.11.

QB.32.16
B.3.3 - p. 13    - Art. 32.1 v)
What is the disposal site for spent sealed sources (matrix rock, deep, etc) ?

Answer:
As mentioned in the report (§ B.3.3 – p. 13), no disposal site is available at present for spent
sealed sources, except for some very low level sources involving very short lived radionuclides
(surface disposal). Most spent sources are stored in a safe manner in nuclear facilities.
The licensee of the surface disposal facility for LL-IL short-lived waste has applied for an
authorisation to dispose of spent sources involving radionuclides up to 30 year period and
activity levels limited by a scenario involving a person putting the source several hours in its
pocket between now and within 300 years (as the safety case for the disposal facility considers
the scenario of a road building through the disposal facility in 300 years). The corresponding
application file is currently being examined by the ASN.
However, this will not solve the case of all spent sources available in France. The main concern
with spent sources being the high activity concentration, alternative pathways are being studied
in France, e.g. involving opening the sources in a dedicated hot cell and recycling the radioactive
matter or pouring it into concrete to diminish the activity concentration. These scenarios are
currently being discussed.
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QB.32.17
B.3.3 - p. 13    - Art. 32.1 v)
Are there some categorisations of waste produced outside the nuclear industry,
especially from the point of view of disposal options? Is it a possibility to disposed
of the disused sealed sources in near surface repository, which are the technical
limitation for their disposal?

Answer:
Outside the nuclear industry, no categorisation of waste exists. The decision on the disposal
option is decided on a case-by-case basis, after an impact assessment has been made to
consider whether radiation protection provisions have to be put in place, considering the
optimisation and justification of the current practice. For radioactive waste outside the nuclear
industry, disposal pathways would cover possibly conventional municipal waste landfills,
conventional hazardous waste disposal sites, the VLLW disposal site, or even some future
subsurface repository (e.g. high level waste containing radium), depending on the results of the
impact assessment, and after stakeholder involvement.
The National Radioactive Waste Management Plan (report H.1.1.1 – p. 129) in the process of
development in France should conclude on the decision criteria on the several pathways that
can be considered in the different cases arising.
For spent sources disposal, see answer to question QB.32.16.

QB.32.18
B.4.1 - p. 14    - Art. 32.1 iii)
Could France provide more information on any research work on the “Long term
surface storage” for “high level and long lived” RAW which is undertaken or
planned as implied in the National report?

Answer:
In France CEA is responsible for the waste management research related to conditioning and
long term storage. Thus CEA has to ensure that packaging and storage solutions will be
available for each type of waste, in accordance with acceptance criteria for long-term storage or
geological disposal. The objectives are to provide a safe and sustainable containment for waste
in movable packages together with permanently preserving these packages allowing their future
transfer toward long-term storage facilities.
CEA research, performed in relation with ANDRA and waste producers, aims at improving
packaging performances along the following topics: characterisation and sorting methods,
volume reduction, study and improvement of matrices and containers, knowledge of packages
and study of their long-term behaviour. CEA has to provide solution for long-term surface or
subsurface storage for LL-ILW long-lived, vitrified HLW and spent fuel not intended for
reprocessing.
Long-term storage is such that its design, construction and operation mode enables from the
beginning to plan storage for a several hundred-year period increasing by the way the flexibility
for possible future options to fuel cycle back-end. CEA research aims then at providing design
principles and solutions for storage facilities allowing final disposal to be deferred for several
hundred years.

QB.32.19
B.4.1 - p. 14 (& B.4.5 - p. 16)    - Art. 32.1 iii)
The need of co-ordination at national level of R&D activities in the field of
radioactive waste management is discussed at different places in this section. Are
there formal mechanisms in place for such co-ordination and for financing of these
activities? Can you present information on the funds spent during the last years for
R&D in the field of radioactive waste management?

Answer:
According to the Law of 30th December 1991, the involved ministries gave responsibilities for
researches on high level and intermediate level long-lived waste management as follows:

- CEA for studies on partitioning and transmutation of long lived radioactive elements that are
present in waste,
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- ANDRA for studies on the feasibility of deep geological disposal,
- CEA for studies on conditioning processes and long term storage.

In order to ensure consistency between different approaches for research on these items, a co-
ordination has been established. This co-ordination provides also the guidelines for the report to
be issued in 2006 that should enables analysis and comparisons between different management
routes. This co-ordination has three different levels.

1- Orientation Committee for Researches on Fuel Cycle Back End (COSRAC)
The Ministry in charge of Research has established a committee – the so-called Orientation
Committee for Researches on Fuel Cycle Back End (COSRAC) – to discuss orientations of
researches. The committee includes:

- CEA,
- ANDRA,
- Research organisations as CNRS (French National Centre for Scientific Research),
- Industrial companies as EDF, COGEMA, Framatome,
- Ministries in charge of Industry and Environment,
- The regulatory body ASN and its technical support IRSN.

This committee issues a report: Strategy and Research Programs on High Level and Long Lived
Waste Management. The report gives important guidelines for research and works in co-
operation.

2- Bilateral or tri-lateral co-ordination
Agreements have been established between industrials or organisations in charge of research to
settle a formal mechanism for their co-operation:

- bilateral agreement : ANDRA and CEA, CEA and COGEMA,
- trilateral agreements  :CEA-EDF-Framatome, ANDRA-CEA- EDF.

Concerning in particular pilots for research, CEA and ANDRA have established a partnership
agreement. A management committee decides orientations for works that are performed under
this partnership. It ensures the technical and the financial follow up of programs under this
partnership. Detailed technical aspects are discussed in CEA/ANDRA specific technical
committees: containers, specifications and inventory, models, materials, safety, experiments in
underground laboratories and data bases.

3- Research laboratory associations
Within the CNRS (French organisation for scientific research) a programme was created for fuel
back end research (PACE). Relevant topics for research are distributed in "Research laboratory
associations" (Groupements de Recherches) that include CNRS research centres and also
ANDRA, CEA, COGEMA or EDF, depending on the topic. The scientific supervision is ensured
by the scientific advisory committees of each "research laboratory association " and by the
programme committee for fuel cycle back-end.
The role of the National Assessment Commission (CNE or Commission Nationale d’Evaluation)
should also be underlined, even if it is not a co-ordination structure. This commission comprises
12 experts, respectively designated by the Parliament and the Senate (6, 2 of which being from
foreign countries), the government (2) and the Academy of Sciences (4). It issues an annual
report that provides its opinion on research progress and recommendations, particularly on
topics of co-ordination for future research.
As regards the funds devoted to these researches, they are about 70 million euros per year on
partitioning/transmutation programs, about 90 million euros per year on geological disposal
related programs, and about 60 million euros per year on conditioning / long term storage related
programs. In 2002 the total amount was 223 million euros. An overview of the amount spent on
each line since the beginning of the programme (1992) is given on the following graph.
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QB.32.20
B.4.1 - p. 14    - Art. 32.1 iii)
Who is responsible for the planning and operation of a repository for HAW and who
shall bear the costs for it?

Answer:
The Law of 30 December 1991 prescribes that the possible decision to build a geological
repository for high-level long-lived radioactive waste shall be made after a parliamentary debate.
That debate should take place in 2006 on the basis of reports taking stock of three research
lines. Hence, the proper organisation for the construction and operation of the repository has not
been implemented so far.
Based on the practices used for the construction of the Centre de l’Aube or the Centre de
Morvilliers (for very-low-level waste), financing should be provided by the waste producers
themselves, with the construction being pre-financed by them (e.g., Centre de l’Aube) or by
ANDRA, in which case the repercussion of construction costs would be integrated in the actual
transfer charges for the waste (amortisation and financial charges, e.g., Centre de Morvilliers).
ANDRA is expected to be the operator of such repository.

QB.32.21
B.4.1 - p. 14    - Art. 32.1 iii)
Article L.542 of the Environment code (resulting from the law of 30 December
1991) sets, i.e., in line 3 the long - term surface storage for high level and long -
lived radioactive wastes. Which duration of the long - term surface storage is
presently envisaged?

Answer:
The duration considered in the framework of research programme for long-term storage is
understood as hundred-year: the corresponding project take into account a duration comprised
between 100 years and 300 years.
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QB.32.22
B.4.1 - p. 14    - Art. 32.1 iii)
France has started very interesting programmes for prior separation and isotopic
partition at the Phenix breeder generator, within the framework of a programme for
transmutation of transuranium elements.
- What is the current situation of the research programme?
- What is the present goal?
- What economic resources will be devoted to it?
- Has France considered international cooperation?
- If this is the case, which would be the countries involved?

Answer:
Studies upon separation and transmutation of HLW-LL aim at separating the most toxic
elements within the waste (mainly the minor actinides vitrified with fission products) and then at
transmuting them, by nuclear reactor recycling, in order to transform them in non radioactive
elements or in shorter life elements. In addition to transmutation, a conditioning alternative path
is studied aiming at containing radionuclides which could not be separated, especially iodine and
caesium, within specific matrices able to contain them as long as their end of life by decay.
The CEA research programme for reducing noxiousness of waste is important and deals with
minor actinides and fission products. Studies on minor actinides concern americium, curium and
neptunium, which represent most of the long-term radiological and toxic inventory of nuclear
waste. Studies on fission products concern iodine, caesium and technetium, which are relatively
abundant in spent fuel, have long life isotopes and chemical properties making them more
mobile.
The study and assessment of scenarios simulating various strategies associated to research
lines constitute a preferred method for directing research in the corresponding areas (separation,
transmutation and conditioning), for synthesising results and for discussing between the various
actors. These scenarios make therefore an important aspect of the programme, which will
develop with the realisation of the designs studied.
Since long-lived waste transmutation is not yet possible at an industrial scale, studies of reactors
for transmutation have also to take into account designs developed in view of the replacement of
the currently operating power plants. That is why the contribution of various types of reactors is
studied: long-tested technology (PWR, LMFBR) with updated technology enabling plutonium
management (CORAIL design, MOX fuel) and innovative technology, HTR (thermal or fast
neutron), hybrid systems (sub-critical reactor coupled with an accelerator) and melted salt
reactors.
Scientific feasibility having been reached for most of separation processes and conditioning
matrices, the related research has entered in 2002 in the technical feasibility demonstration
phase. This phase is led with selected options for which the technical feasibility seems
reachable for the 2006 debate term.
International co-operation on these studies is conducted with European union, Japan, Russian
federation, and the USA. As an indication, expenses in France in 2002 for separation-
transmutation research reached up to around 73 million euros.
See also answer to question QB.32.19 for research co-ordination

QB.32.23
B.4.1 - p. 14    - Art. 32.1 iii)
Should the ITER be installed at Cadarache,
- What is the estimated amount of high-, low- and medium-level radioactive wastes
that has been foreseen?
- How and where would they be stored?
- Which would be the cost of such proceeding?

Answer:
If ITER is installed in Cadarache, it will be legally operating under a nuclear facility license. A first
examination by the ASN of a “safety option file” for the proposal of Cadarache as ITER
European site has occurred in 2002. Operation and decommissioning waste type and quantities
were addressed that should be manageable under the current or future French facilities
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(according to the ITER project, the host country shall deal with waste and decommissioning). In
particular, noticeable quantities of medium-level waste will be produced during the
decommissioning operations that will have to be taken care of.
An inventory of the total amount of waste resulting from the whole life cycle (operation and
dismantling) has been done on the basis of the studies made by the ITER international team.
The total amount of waste would be about 35000 tons. With regards to the French waste
categorisation, around 55% would be VLLW (Centre de Morvilliers disposal), around 35% would
be LILW-SL (Centre de l'Aube disposal), and around 10% would be LILW-LL/HLW-type (HLW
disposal). The management strategy is based on an overall optimisation and the reduction of the
LILW-LL/HLW -type waste. The waste would be send to the final disposal after treatment and
packaging in agreement with the specifications for transportation and final disposal. The global
cost has been estimated to around 250 million euros.

QB.32.24

B.4.2 - p. 14    - Art. 32.1 iii)
It is stated that there is ‘no universal clearance threshold below which a nuclear
waste can be considered as no longer constituting a radioactive hazard’ and that
‘the clearance authorisations can be granted on a case by case’.
Please elaborate on the criteria that are used in the case-by-case approach?

Answer:
Irrespective of the considerations on VLLW (See for that the answer to question QB.32.8), a
particular facility or organisation may want to ask for a specific clearance authorisation, after a
careful study of the justification of this process.
The case by case approach for clearance is based on a radiological impact assessment, taking
into account, in particular, future use of the materials. The consideration of the future use and
whether it is a definitive disposal or assimilated (e.g. use of concrete in roadwork basement), or
a recycling in a consumption or equipment good (and the traceability associated) is of prime
importance for the French regulator. Universal clearance levels are not applied as the French
Nuclear Safety Authority estimates that they are too dangerous.
The criterion of 10 micro-Sievert (report § B.4.2 – p. 15) is one reference value for the decisions
about case-by-case clearance of radioactive waste. However, many other considerations have
to be taken into account.
A public decision on the authorisation for case-by-case clearance may be given, after
assessment of the impact study, examination of the file by a standing group of experts in
radiation protection, and, most importantly, stakeholder involvement. In particular, France is in
the process of developing a National Radioactive Waste Management Plan involving
stakeholders like environment protection associations and consumer defence associations.

QB.32.25
B.4.2 - p. 15 (& F.4.1 – p. 85 & E.2.1.2 – p. 39)    - Art. 32.1 iii)
It is not clear whether the dose 10 microsievert is considered as one leading to
exempt wastes from the category of radioactive wastes or to consider wastes as
very low level wastes.

Answer:
See answer to question QB.32.24 for the 10 microSievert criterion and the case-by-case
approach.
See answer to question QB.32.8 for VLLW considerations.

QB.32.26
B.4.2 - p. 15 (& F.4.1 – p. 85 & E.2.1.2 – p. 39)    - Art. 32.1 iii)
Regulators may approve, on a case-by-case basis, disposition of waste without
restriction if the most exposed individual does not receive a 10 µSv/y dose.  They
also may approve disposition at higher levels if justified and optimized.  What is the
cap on the special case justification/optimization authorizations?

Answer:
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To date, no files involving clearance associated with much higher levels than 10 microSievert
per year for artificial radionuclides have been presented to the French Nuclear Safety Authority.
Hence experience is scarce in this field; however, the door is not closed. However, radiation
doses higher than a few tenths of microSievert per year in non-accidental conditions for a case-
by-case clearance file will probably not be acceptable, e.g. from a public acceptance point-of-
view.
See also answer to question QB.32.24 for the 10 microSievert criterion and the case-by-case
approach.

QB.32.27
B.4.2 - p. 15    - Art. 32.1 iii)
You point out that there is no clearance threshold. Are there any criterions laid
down for the clearance authorisations?

Answer:
See answer to question QB.32.24 for the criteria and the case-by-case approach.

QB.32.28
B.4.2 - p. 15    - Art. 32.1 iii)
Your report say "It should be recalled that in France, there is no universal clearance
threshold below which a nuclear waste can be considered as no longer constituting
a radioactive hazard. The clearance authorizations can be granted on a case by
case basis subject to sufficient knowledge of the situation and the origin of the
waste, and according to a specially authorized disposal channel ensuring sufficient
traceability."  What is the method to ensure the sufficient traceability when the
clearance authorizations are granted on a case-by-case base?

Answer:
For any case of conditional clearance, a file has to be brought forward including a radiological
impact assessment of the intended use of the waste. This may include or not a traceability
system of the products that use the recycled radioactive material, depending on the overall
structure of the conditional clearance authorisation file. Depending on the case, full traceability
with object return to its producer may be implemented, while in some other cases, no traceability
beyond the recycler’s gate will be considered enough.
See also answer to question QB.32.24 for the criteria and the case-by-case approach.

QB.32.29
B.4.2 – p.15    - Art. 32.1 iii)
What criteria are applied for the clearance of radioactive waste? And what is the
management method for the waste after clearance?

Answer:
See answer to question QB.32.24 for the criteria and the case-by-case approach.
See answer to question QB.32.8 for VLLW considerations.

QB.32.30
B.4.4 - p. 15    - Art. 32.1 iii)
In connection with consumer products that are highly widespread in the market and
contain radioactive materials or sources, which are the position and policy of
France concerning the management of these residual materials at the end of their
useful life?

Answer:
Though the intentional addition of radionuclides in consumer goods is forbidden by the general
regulation (see report § E.2.1.2.1 – p. 39), an authorisation can however be granted for such an
addition in certain specific cases. The authorisation process is quite lengthy and thorough, in
order to provide sufficient confidence that not unacceptable exposure will result. For example,
americium smoke detectors are not allowed to be sold to the public in France; they are only
allowed for professional use in the industry or in common parts of habitation buildings. They are
not, strictly speaking, consumer goods.
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For consumer goods having a natural radioactive content, or having a residual radioactive
contamination e.g. following the Chernobyl accident, decisions are taken on a case by case
basis after detection of potentially dangerous situations by the general monitoring system in
place for foodstuffs, drinking water, and the radiation monitoring network available in nuclear
facilities, any conventional waste management facility, and environmental radiation detectors
covering the whole territory (see report § L.6 – p. 175).

QB.32.31
B.4.6 - p. 16    - Art. 32.1 iii)
Is it the “producer” or “owner” (of waste) that ultimately has the responsibility for
safety, e.g., by ensuring that necessary funds are available? (Article 32)

Answer:
In France, the producer of the waste is also the waste owner; Waste ownership cannot be
transferred to the licensee of a disposal facility. As mentioned in the report (§ B.4.1 – p. 14 & §
4.6 - p. 16), in France, the producer of the waste is responsible for it, i.e. in particular, from the
financial point of view, until it is finally disposed of in a duly authorised facility.
No system has been put in place, unlike in some other countries, for the National radioactive
waste management agency to take care of waste without a current disposal facility, after the
producer pays a financial compensation in full discharge. The only exception to this rule is for
specific waste: historical waste (e.g. radium needles) and possible long-lived waste from small
research or medical activities. However, this represents a very, very small proportion of the
radioactive waste in France (See answer to question QJ.28.9 for more details).
See also answer to question QB.32.32

QB.32.32
B.4.6 - p. 16    - Art. 32.1 iii)
How ownership of radioactive waste is defined in the legal framework? When and
how is the ownership and liability for wastes transferred to the final disposal
company?

Answer:
See answer to question QB.32.31 for waste’s owner responsibility.
In France, as presented in the report (§ D.3.3.1 p. 33-34) a first surface LL-IL short-lived waste
disposal facility has been closed in the 90’s and has currently entered its surveillance phase.
The waste producers remain the owner and are still considered financially responsible for their
waste, especially if consolidation works have to be carried out in the near future. Discussions are
now going on to define the legal framework for the transfer of responsibility from the waste
owner to the National radioactive waste management agency and the associated financial
compensations. However, these discussions have not reached yet a final conclusion.

QB.32.33
B.4.6 - p. 17    - Art. 32.1 iii)
How is the obligation for minimising volume and activity of wastes by the operator
exercised? Is the ASN responsible for supervising the application of this principle?
What is the role of ANDRA in this regard?

Answer:
As mentioned in the report (§ B.4.1 p. 14) the obligation of waste minimisation is a general legal
requirement, expressed in the legal framework for waste management.
For any nuclear facility, a waste survey (see report § B.4.5 p. 16) is required by the Nuclear
Safety Authority (ASN) that, in particular, shall describe the steps taken by the licensee to
minimise waste generation. This waste survey is assessed by ASN.
ANDRA do not have any specific role in this regard, except that it sets the prices per volume or
mass, which is an incentive for the producer towards volume minimisation.
Experience shows that waste volumes generated in nuclear facilities have diminished
considerably in the last 15 years (see report § H.1.2.3 p. 131).



France’s answer to received questions

JC- 1st Review Meeting (03-14 November 2003) 17/76

QB.32.34
B.5.1 – p.18    - Art. 32.1 iv)
What are the encapsulation process and the characterization method for the spent
resin packaging in EDF?

Answer:
For ion exchanger resins packaging, as explained in the report (§ B.5.1.1 – p. 18) EDF now uses
the Mercure process. It is an encapsulation process in an organic matrix, epoxy type, directly
inside a concrete container equipped with a biological inner steel shielding. As mentioned, it
helps to reduce toxic chemicals (lead) sent to the Aube repository.

QB.32.35
B.5.1 – p.19    - Art. 32.1 iv)
What are the methods of leaching test for characteristics and the acceptance
criteria for disposal of the bituminized waste form?

Answer:
The bituminised packages, as well as all homogeneous waste forms, used to be submitted to a
series of leaching tests before they are accepted for disposal at the Centre de l’Aube.
The main steps of the procedure are the following:

- Samples are extracted from the homogeneous package to be tested.
- They are immersed in an aqueous solution (demineralised water), regularly renewed in a
cell which does not react with its content.
- Measurements are conducted under a neutral atmosphere (rare gas) in order to evaluate
the dynamics of the radiological releases till a steady state regime is obtained.

The duration of such test is typically of 450 days with measurements steps appropriated to the
dynamics of the release. Diffusion coefficients are calculated from the experiment and compared
with the acceptance criteria of the Centre de l’Aube for tritium, alpha emitters and beta-gamma
emitters.

QB.32.36
B.5.1 – p.19    - Art. 32.1 iv)
What are the design requirements of disposal containers for the bituminized waste
form?

Answer:
The paragraph in question of the report applies to bituminised packages generated by the CEA
Centre in Saclay, the production of which has stopped in 1997 and the activity level of which
would allow surface disposal at the Centre de l’Aube. For those packages, there is no specific
requirement for the container compared to the other conditioning methods prior to their
acceptance at the disposal facility.
The container to be used shall be a specific standard container for the Centre de l’Aube. The
CEA’s practice was to condition bituminised waste in 200-litre drums inserted in concrete
sleeves to reduce irradiation. Such a production is no longer in use.
With regard to the waste delivered at the Centre de l’Aube, specific requirements for bituminised
waste (or the aspects investigated more closely during the review of the acceptance application)
address the following issues:

- Fire-resistance against the risk of radioactive-material dispersion,
- Water concentration in the bitumen matrix,
- Salt content,
- Ignition, self-ignition and softening points,
- Self-irradiation resistance (swelling, radiolysis gases).
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Section C – Scope of application - Article 3:

QC.3.1
C.2 – C.3 – p.25-26 (& B. 3 – p. 12)    - Art. 3.2
How is the radioactive waste defined or categorised? How are quality assurance
and the documentation of the raw waste and the conditioned waste organised?
Against the background of the first two questions, how is the transition from the
military to the civilian sector managed?

Answer:
See in addition to the report (§ B.3) answer to question QB.32.8 for the definition of waste and
answer to question QB.32.5 for the categorisation of waste.
Quality assurance linked to the production of waste packages is a major concern for disposal
safety. ANDRA, the licensee for the disposal sites, is responsible for ensuring the quality of the
waste packaging. A second level control is done by ASN on ANDRA. Major parameters
important for safety that cannot be infringed without prior consent by ASN are defined by ASN.
All disposal facilities are civilian ones. Hence, ANDRA has the right to do all the necessary steps
to ensure the quality of the waste packages produced for these disposal facilities, even if the
production occurs in military or “secret” facilities. ASN does a second-level control of ANDRA
also for these waste packages. Joint inspections are done by ASN and its counterpart safety
authority in the military field.
Any nuclear material and waste transfer between “classified” facilities and civilian facilities shall
be duly authorised jointly by both safety authorities. This ensures transparency in this field.
See also answer to question QF.23.5 related to quality assurance.

QC.3.2
C.2 – p. 25 (&B.4.4 - p. 15)    - Art. 3.2
Under the discussion of uranium raw material extraction and processing, the terms
"disused radioactive sources" and "other radioactive materials" are used.  Please
provide a definition and clarify whether these terms are related strictly to uranium
mining wastes, whether these wastes are classified according to the general waste
classification system applying to all other radioactive waste, and whether on-site
disposal at inactive uranium mines is permitted only for mining wastes, or for other
wastes unrelated to uranium mining and processing.

Answer:
Paragraph C.2 of the report deals not only with uranium mine tailings but also with waste
generated, outside nuclear industry, by the processing of NORMs. The radioactive nature of a
waste is thus assessed in accordance to European directive Euratom 96/29, transposed into
French regulation (decree 2002-460), by which a radioactive substance is “any substance that
contains one or more radionuclides the activity or concentration of which cannot be disregarded
as far as radiation protection is concerned”.
In general a waste presenting an enhanced natural radioactivity concentration will be accepted
in a given repository only if its characteristics are in compliance with the specifications of the
repository’s licence, if needed after having checked that the radiological impact is acceptable.
Uranium mine tailings deposits are dedicated to disposal waste coming from uranium
concentrates fabrication plants during their operation and possibly from their dismantling. No
disposal of radioactive waste that is not linked to the mining activities is permitted at uranium
mines. On the other hand, disposal of waste from the mine and mill decommissioning activities is
permitted.
See also answer to questions QH.17.5 and QH.17.6 related to mining residues.
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Section D – Inventories and lists - Article 32 § 2:

QD.32.1
D.1.2.2 – p.30    - Art. 32.2 ii)
What types and amount of spent fuel are stored in the CASCADE spent fuel dry
storage facility located at Cadarache Centre?

Answer:
CASCAD is a 315 dry pits CEA storage facility. Each pit can receive metal containers in which
spent fuel elements have been placed. These elements have previously been conditioned in the
STAR laboratory at Cadarache or the ISAI laboratory at Marcoule.
Most of the remaining empty pits are dedicated to the Phénix reactor fuels.
For the moment the stored fuels are mainly 42 tons of EL4 (heavy water reactor) fuels, 12 tons
of former CEA-GCR fuels (final amount), about 6.8 tons of OSIRIS (research reactor) fuels and
some naval fuels from defence programme.

QD.32.2
D.2 – p. 30    - Art. 32.2 ii)
What are the inventories of stored SF that has been used for post-irradiation
examinations?

Answer:
There are no such stored spent fuel assembly at EDF: in fact, for post irradiation examination,
some fuel rods are extracted from a spent fuel assembly in NPPs spent fuel cooling pool and are
then transported in a cask to the examination laboratories. The spent fuel assembly, possibly
completed with dummy rods, is finally transported to La Hague reprocessing facility like the other
spent fuel assemblies and with the same safety requirements.
The CEA R&D programmes in the PWR field have been conducted in co-operation with EDF.
Some additional fuel residues come from safety research programmes of the IRSN in the
PHEBUS or CABRI research reactors. The amount of spent fuels, generally made of truncated
pins, stored in the PEGASE facility at Cadarache Centre after an adequate conditioning, is about
1.5 tons.

QD.32.3
D.2 – p.30    - Art. 32.2 ii)
Which amount of the spent fuel inventory mentioned in Section D.2 is Magnox fuel,
FBR fuel and LWR fuel? How much of the inventory is MOX fuel?

Answer:
The quantity mentioned in the report (§ D2 – p. 30) is total LWR spent fuel coming from EDF
reactors (10800 tons at end of 2002), included in this quantity the MOX spent fuel inventory is
about 500 tons heavy metal (HM). In addition, FBR spent fuel is stored at Creys Malville
(decommissioned), which represents a total of about 106 tons HM. There is no Magnox fuel in
France and 12 tons of CEA-GCR fuel are store in CEA-CASCADE facility.
The corresponding inventory for CEA FBR fuel is about 40 tons from the PHENIX reactor.
See also answer to questions QB.32.2 and QD.32.1.

QD.32.4
D.3. – p.30 (& L.2 – pp. 162-165)    - Art. 32.2 iii)
In this Annex there is given a great number of facilities handling radioactive waste
including those doing conditioning. Is there a possibility to assign treatment
methods as stated in the NEWMDB Report to the respective facilities?

Answer:
The French national NEWMDB co-ordinator has presented the IAEA with general information on
" treatment methods" and "conditioning methods".
As a matter of fact, the information was submitted as a whole, rather than on an individual basis
for each facility. Providing detailed information on each facility would involve an extremely heavy
task generating a volume of data the presentation of which would not be very compatible with
the format of the Convention report.
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QD.32.5
D.3.2 – p.31    - Art. 32.2 iii)
In the first sentence you state, that radioactive waste treatment facilities can be
sorted in two categories, in pre-treatment and interim storage facilities. Is it correct
to think, that pre-treatment is used in the meaning of treatment before final steps
are done for disposal like conditioning?

Answer:
Yes indeed. Pre-treatment involves for example: volume minimisation through compaction,
incineration of combustible waste or fusion of metallic waste, waste segregation according to
criteria, pre-packaging…

QD.32.6
D.3.3.1 – p.32    - Art. 32.2 iii)
Page 32 states that the Manche repository entered into a surveillance phase of no
more than 300 years. What form of institutional controls will be applied over the
next 300 years to ensure that this repository is operating safety and discharges do
not impose an impact on human health and the environment?

Answer:
ANDRA, the public national radioactive waste management agency, is responsible in France for
long term management of radioactive waste. It is also the licensee of this repository (see report
§ B.4.6 – p. 16-17). A monitoring plan has been produced by ANDRA and approved by ASN. It
involves several sub-phases: active surveillance during 10 years, more passive surveillance
afterwards. In any case, minimum anti-intrusion, geotechnical cover monitoring and
environmental monitoring (including effluent and water table monitoring) will occur during 300
years. This can be insured by the public (state-owned) status of the agency ANDRA.

QD.32.7
D.3.3.1 – p.32    - Art. 32.2 iii)
Which type of activities are implemented as part of monitoring at the Manche facility
since its cease of operation in 1997?

Answer:
The last waste package was delivered at the Centre de la Manche on 30 June 1994. The
installation of the cover was completed in 1997. Practically speaking, the repository is under
“active” monitoring since 1997 according to objectives set out in the decree authorising the
transition of the facility into its surveillance phase (10 January 2003):
- Verification of the sound operation of the disposal system:

- Stability of the cover,
- Impermeability performance of the cover,
- Collection and quantification of water seepage in the cover and at the base of the structures.

- Detection of any abnormal situation or evolution:
- Groundwater-quality control,
- Irradiation control,
- Air-quality control.

- Follow-up of the radiological and chemical impact of the facility.
Most of the measurements to be made are described in detail in the Decree of 10 January 2003
concerning the release of gas and liquid effluents from the facility.
See also answer to question QH.17.1 concerning the post-closure measures.
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QD.32.8
D.3.3.2 – p.32    - Art. 32.2 iii)
Have been set in the Aube repository some criteria on toxic chemicals (e.g. lead)?

Answer:
Article 6.1 of the authorisation Decree for the Centre de l’Aube (4 September 1989) prescribes
that all waste received at the facility shall not contain significant quantities of toxic biological or
chemical substances. Consequently, the facility does not accept toxic chemical waste.
However, the waste may sometimes contain toxic substances, as in the specific case of boron
used in the nuclear-energy industry. In addition, lead is used as a biological shield in those
packages. The safety studies prepared by the Centre de l’Aube therefore take into account all
types of nuisance whether it results from toxic chemicals or radiotoxic materials.
With respect to chemical toxicity, any impact is considered to be acceptable if, in the case of the
safety scenarios under study implying the dispersion of polluting elements in the groundwater,
the added concentration of pollutants due to those scenarios, remains at least lower that the
maximum acceptable limit (e.g., a drinkability limit). Similarly, any scenario involving an airborne
transfer of pollutants shall not generate a pollutant concentration higher than the maximum
admissible limit for the public.
Toxic chemicals the impact of which is analysed are taken from the regulations of disposal
facilities for special ultimate waste, with adaptable practices to the activities involving the use of
radioactive materials. Due to their toxicity or their physico-chemical behaviour in the repository,
elements such as lead, boron, nickel, chromium (total chromium and chromium VI), antimony,
selenium, cadmium, mercury, beryllium, arsenic, “free” cyanides, ammonium ions (aggressive to
concrete) and asbestos must at least be investigated.
Such an approach leads not only to draw a systematic inventory of the toxic chemicals present
in the waste packages by requiring the waste producers to declare them, but also to limit their
presence as much as possible in order to maintain the impact at acceptable levels.

QD.32.9
D.3.3.2 – p.32    - Art. 32.2 iii)
Has the l’Aube repository an upper limit of the sum activity?

Answer:
The radiological capacity of the Centre de l’Aube is not expressed in terms of an overall limit for
all radioelements concerned, but rather as individual limits applicable to certain safety-related
radioelements. Establishing a global limit would not be logical, since those radioelements do not
have the same toxicity. Thus, the authorisation Decree of the Centre de l’Aube sets out the
following limits for an authorised volume of 1 million cubic metres of waste packages:

- Tritium 4,000 TBq
- Cobalt 60 400,000 TBq
- Strontium 90 40,000 TBq
- Caesium 137 200,000 TBq
- Nickel 63 40,000 TBq
- Alpha emitters 750 TBq (the calculation is 300 years after delivery)

Those values were deduced from a preliminary inventory on the basis of which the safety
analysis was conducted.
During the periodical updates of the Centre de l’Aube’s safety analysis, the Nuclear Safety
Authority may introduce other limit values. The technical specifications issued in 1999 prescribe
an additional capacity for 14 more elements, such as 36Cl, 94Nb, 99Tc, 108mAg and 129I.
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QD.32.10
D.3.3.2 – p.32    - Art. 32.2 iii)
What are the activity concentration limits for dominating nuclides, e.g. Co-60 and
Cs-137, in waste accepted to be disposed of in the VLLW repository? Will the
nuclear or environmental regulators be responsible for the oversight of the VLLW
repository?

Answer:
In the case of the Very-low-level Waste Disposal Facility, ANDRA had introduced an impact
indicator, called IRAS, in order to decide on the acceptability of a waste batch. The indicator
must be lower than 1 for the entire batch and never exceed 10 in the delivered waste.
In practice, the limitation of the specific activity of VLL waste relies on the following radioelement
division in relation to their intrinsic radiotoxicity:

- Class 0: Category grouping radionuclides the average maximum specific activity of which
is 1 Bq/g per waste batch or a maximum specific activity of 10 Bq/g per waste package,
where the waste contains only one of those radionuclides.

- Class 1: Category grouping radionuclides the average maximum specific activity of which
is 10 Bq/g per waste batch or a maximum specific activity of 100 Bq/g per waste
package, where the waste contains only one of those radionuclides.

- Class 2: Category grouping radionuclides the average maximum specific activity of which
is 100 Bq/g per waste batch or a maximum specific activity of 1,000 Bq/g per waste
package, where the waste contains only one of those radionuclides.

- Class 3: Category grouping radionuclides the average maximum specific activity of which
is 1,000 Bq/g per waste batch or a maximum specific activity of 10,000 Bq/g per waste
package, where the waste contains only one of those radionuclides.

In order to determine the acceptability of a waste batch in a VLL waste disposal facility, a
Radiological Disposal Acceptance Index is defined as follows:

IRAS = Σ ( Ami / 10class i )

where:
- Ami is the specific activity of the radionuclide i (in Bq/g) in the waste mass involved.
- Class i is the VLL-waste class number (0, 1, 2, 3) of the radionuclide i.

In order to be accepted at the VLLW Disposal Facility, the waste shall have an IRAS index lower
or equal to 1 for each waste batch. A package may also have an IRAS index lower or equal to
10, as long as the average index of the batch to which it belongs remains lower or equal to 1.
The following table provides the corresponding classes for prominent radioelements:

RNi
3H 14C 60Co 63Ni 90Sr 137Cs 232U to 238U

236Pu to 240Pu,
241Am, 242Pu,244Pu

Class 3 3 1 3 3 1 2 1

The reference activity for 60Co and 137Cs is 10 Bq/g, while it is 100 Bq/g for uranium isotopes and
1,000 Bq/g for 3H and 14C.
As mentioned in the report (§ D.3.3.3 – p. 32) the VLLW repository in under the responsibility of
the environmental regulator, since the total radioactivity levels involved are below the threshold
for BNIs.
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QD.32.11
D.3.3 – p.32    - Art. 32.2 iii)
On page 32, the concept of public inquiries is mentioned several times. During
public inquiries, is the general population of neighbouring countries permitted to
participate in the inquiry? Also, in the design, siting, construction, commissioning,
operation and eventual decommissioning of a facility, does the French regulatory
authority (or authorities) conduct public consultation?

Answer:
Public inquiries are held once during the authorisation stage of the facility, before construction.
For major projects (e.g. power reactor), a public debate is also required prior to siting. During
facility operation, in the case of major modifications that could increase risks, a full re-licensing
process is required including a public inquiry.
No public inquiry is required for the decommissioning licensing process.
In parallel, public inquiries are required for the effluent release permit. If releases change
considerably due to any modification, a new public inquiry is necessary. It has to be mentioned
that anyone may participate to the public enquiry, even if not living in the concerned local region
or even if not living in the country. Both inquiries, on the project and on the releases, may be
held jointly whenever possible.
Consultation procedures of neighbouring countries are defined in bilateral and multilateral
(Euratom) treaties and conventions. In particular, any project has to be examined by an Euratom
commission (See report § E.2.2.2 – p. 44).
In general, ASN tries to get as much input as possible from stakeholder involvement, and this
applies also to neighbouring countries.

QD.32.12
D.3.4; p. 33 & D.4.2 p.34    - Art. 32.2 iv)
Could you precise the inventory of uranium mining and milling waste?

Answer:
The detailed inventory of uranium mining and milling waste is shown in the following table,
expressed in million of metric tonnes.

Region Site Quantity
Bellezane 1.552
Montmassacrot 0.740
Brugeaud 12.530
Lavaugrasse 7.480
Bernardan (Jouac) 1.810

Limousin

La Ribière 0.200
Ecarpière 11.340Pays de Loire Commanderie 0.250

Rhône-Alpes Bois Noirs 1.300
Gueugnon 0.220Bourgogne Bauzot 0.016
Rophin 0.030Auvergne St-Pierre-du Cantal 0.600

Languedoc Lodève 4.960
Roussilon Le Cellier 5.940
Midi-Pyrénées Bertholène 0.470
Alsace Teufelsloch 0.004
TOTAL (million tons) ~49.0
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QD.32.13
D.4.2 – pp.33-34 (& Annex)    - Art. 32.2 iv)
Volumes of radioactive waste are given. Are the estimates for activity inventories of
different waste categories also available?

Answer:
ANDRA has data on the radiological content of the different waste categories in storage for
which it investigates long-term management systems. Those data are provided by the waste
holders themselves.
With regard to high-level long-lived waste, more especially, waste producers have established,
on the basis of specifications drawn up by ANDRA, “knowledge files” for each of package family
they generate. Those files summarise the best available data on those families and ensure their
traceability.
Overall, inventories may be summarised as follows:

31/12/2001 Stored quantity Beta-gamma activity Alpha activity

ILW SL (tritium) 1,800 m3 4,400 TBq

ILW-LL 46,000 m3 2,000,000 TBq 8,000 TBq

HLW 1,500 m3 60,000,000 TBq 2,000,000 TBq

Radium 50,000 t 10 TBq

Graphite 23,000 t 12,000 TBq

QD.32.14
D.4.2 – pp.33-34    - Art. 32.2 iv)
Do you intend to plan a separate repository for waste containing radium, graphite
and tritiated waste? Which geological formations should be investigated for the
disposal of these specific wastes and for ILW and HLW long-lived?

Answer:
In the case of radium-bearing and graphite waste, ANDRA is studying the possibility of
subsurface disposal (depth of 15 m) in clay. Both waste categories could be accommodated on
the same site, but investigations are not conclusive yet on that issue.
See also answer to question QB.32.12.
A suitable disposal method has not been determined so far for the disposal of tritiated waste.
Studies have been launched to examine whether that waste could be accepted at the Centre de
l’Aube, but such an option involves various problems due to the high mobility of tritium and its
ability to mark significantly the groundwater located beneath the disposal facility.
The suggested geological formations for the disposal of high-level long-lived waste are clay and
granite. However, for the time being, only the laboratory in a clay formation has been authorised.
See also answer to question QG.10.2.

QD.32.15
D.4.2 - p. 34    - Art. 32.1 iv)
Your report says "Very low level waste (VLLW) is not included in the inventory as
its activity corresponds to the exemption or clearance levels indicated by the
international organizations. For France's own reasons, this waste will be stored in a
dedicated facility. It cannot in any case be placed in the LILW-SL category and the
total volume of this VLLW stored in France currently stands at about 60,000 m3."
What is the France’s own reasons?

Answer:
See answer to question QB.32.8 for VLLW considerations and answer to QB.32.24 for
clearance issue.
In France, no universal clearance levels are implemented, because:
- public perception on this subject is that it should not be allowed (some media affairs

occurred in France at the beginning of the 90’s)
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- ASN considers that a system based only on universal clearance levels specific activities is
not reliable because the measurements capabilities do not allow a thorough check that
clearance levels are reached; other factors like waste origin, etc have to be taken into
account in a global waste management system;

- ASN considers that case will always occur that are outside the scenarios considered for the
establishment of the clearance levels, however conservative these scenarios are.

For these reasons, a system has been developed with the definition of VLLW. VLLW is disposed
of in a dedicated facility because of public acceptance difficulties for the disposal of this waste in
conventional repositories, even if they are licensed for hazardous waste.

QD.32.16
D.4.3 – p.34    - Art. 32.2 iv)
In section D.4.3 the total volume of low and intermediate level short-lived
radioactive waste disposed of in different repositories or in different manner is
summarised. Which activities and which radionuclide inventory is disposed of
there?

Answer:
First of all, it should be mentioned that ANDRA published global figures for the volumes and
activities listed in its yearly National Radioactive Waste Observatory.
Sea-dumping operations conducted in 1967 and 1969 involved sludges resulting from the
processing of liquid effluents conditioned into metal drums and concrete containers. That waste
originated from the Centre de Marcoule. Activities during sea-dumping operations were as
follows:

- Site No.1 (1967) : 213 TBq beta-gamma and 6 TBq alpha for 9,184 t.
- Site No.2 (1969) : 132 TBq beta-gamma and 2.5 TBq alpha for 5,015 t.

For the Centre de la Manche and for the Centre de l’Aube, detailed inventories are regularly
updated. The following table shows the overall activity of the disposed waste in each of the
disposal facility on 31 December 2001, as well as their main radioelement content, with due
account to radioactive decay.

Centre de la Manche Centre de l’Aube
Volume of disposed waste 527,000 m3 124,000 m3

Beta-gamma activity (total) 20,200 TBq 1,500 TBq
60Co 1,200 TBq 340 TBq
137Cs 7,600 TBq 180 TBq
90Sr 2,000 TBq 27 TBq
63Ni 4,800 TBq 240 TBq
241Pu (total) 3,900 TBq 560 TBq

Alpha activity (total) 620 TBq 50 TBq
241Am 260 TBq 11 TBq
238Pu 220 TBq 16 TBq
239Pu 76 TBq 14 TBq

QD.32.17
D.5 – p.34 (& L.3 – p. 166)    - Art. 32.2 v)
What is the planned final status of the installations being in the process of
decommissioning?

Answer:
As explained in the report, there are 9 EDF power reactors to be decommissioned or dismantled.
The planned final status of these installations is described at § F.6.2.3 p 110. The objective is to
have dismantled, by about 2025, these 9 shutdown reactors up to so-called IAEA level III, in
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order to reach a state in which there is no need for site specific surveillance regarding
radiological and environmental aspects.
The objective for BNIs dismantling at CEA is generally to reach the so-called IAEA-level III
decommissioning level. The minimum objective is then to release the installation from nuclear
constraints, i.e. to bring the premises of the installation, after cleaning up and dismantling, to a
“non regulated zone” as regard radiation protection and to a “conventional waste zone” as
regard waste regulation (see report § B.4.2 – p. 14 & B.4.5 – p. 16). At the end of dismantling
operations or at the end of wall cleanup by decontamination or peeling within predefined
conditions, appropriate checks enable to make sure that the various buildings and the possibly
remaining equipment do nor present measurable radioactivity. Premise are then open for free-
access and do not require any specific monitoring for a further use.
Among the three basic decommissioning strategies envisaged as possibilities for nuclear
installations (short term dismantling, deferred dismantling and entombment), the generally
preferred option for COGEMA installations is short term dismantling without waiting for a
significant radioactive decay. COGEMA goal is to have the concerned installations struck off the
BNI list.
The final planned state can be compared to the achievement of a level 3 excluding the
demolition of the buildings if referring to some previous IAEA documents describing three
discrete levels (1,2,3). These levels fit well with the different steps of reactor decommissioning
but are not easily declined for others nuclear facilities. The physical state of the installations after
dismantling can be characterized as follow:

• Nuclear zones of the buildings are emptied of equipment and structures.
• Walls are decontaminated if necessary.
• Levels of irradiation and contamination are such that the zones are considered as

uncontrolled area.
• Minimum surveillance is required

Section E – Legislative and regulatory system – Articles 18 to 20:

QE.19.1
E.1.1 - p.35 (& E.2 - p. 38 & B.4.6 - p. 17 & L.5 – pp. 170)    - Art. 18 & 19.1)
Please explain the powers and mandate of ANDRA

Answer:
In accordance with Article L.542-12 of the Environmental Code, ANDRA is responsible for all
operations involving the long-term management of radioactive waste, including:

- Participating, in co-operation with the CEA, in the definition and contributing to the research
and development programmes concerning the long-term management of radioactive waste.
- Managing long-term disposal facilities, either directly or through third parties working on its
behalf.
- Designing, implementing and creating new disposal facilities.
- Defining, in accordance with safety rules, conditioning and disposal specifications for
radioactive waste.
- Compiling the state and location of all radioactive waste present on the national territory.

As a public industrial and commercial establishment, the Agency has various means to achieve
the above-mentioned missions under the triple supervision of the Ministries in charge of Industry,
of Research and of the Environment.

Status of ANDRA
ANDRA is the agency responsible for the long-term management of all radioactive waste found
in France. It puts its expertise and competencies at the service of the radioactive-waste-
management policy advocated by the government. In that capacity, the Agency formulates
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proposals on the overall issue of the long-term management of radioactive waste and on
credible management solutions associated with that waste.
The French Law of 13 July 1992 prescribes four orientations for managing radioactive waste:
global planning, the extraction of the exploitable potential, the optimal reduction of detriment and
the disposal management of ultimate waste. The Agency is part of the planning component,
notably by providing a waste inventory. It plays a major role in the management of repositories
and storage facilities. It fulfils a more marginal function with regard to the reduction of detriment
due to the presence of waste, although it plays a significant dual role, not only in its
requirements on the conditions of acceptable waste for disposal purposes, but also as an actor
for the development of global long-term management solutions for radioactive waste in co-
operation with other stakeholders in the field.
More particularly, in the context of the investigations carried out pursuant to the Law of 30
December 1991 (now Article L.542 of the Environmental Code), the Agency is responsible for
directing programmes dealing with the feasibility of operating a repository in a deep geological
formation, notably through the implementation of underground laboratories. The Agency
therefore chooses to evolve in accordance with an environmental approach to radioactive waste,
a framework of safety and exemplarity requirements in the industrial operation, as well as a
scientific and technical rationale that is both strict and transparent.

Three complementary missions for ANDRA: industrial goals, research and information
The co-existence of three complementary missions provides it with an overall perspective on the
management of radioactive waste as follows:
• The industrial mission relates to the capability of implementing concrete management

solutions. The Agency will endeavour to reinforce even further the exemplary operation and
cost control of its disposal facilities by meeting strict requirements concerning the protection
of persons and of the environment. It will also submit to the community management
solutions that are as thorough and rational as possible.

• The research mission covers all activities conducted with a view to exploring new ways to
manage the types of waste for which no disposal solutions exist so far and to proposing
viable options over the long term. It also includes all activities designed to improve existing
solutions. The Agency relies on a type of dynamics that is based on data collection and
compilation in order to gather the required elements to implement and assess management
solutions. Such an approach implies the application of a scientific and technical policy that is
supported by a rigorous assessment. It also requires partnerships with other actors in the
field of research and technology to be reinforced, including a scientific exchange policy.
Lastly, the Agency is responsible for integrating the acquired knowledge in its own projects in
accordance with the terms and conditions of its contracts.

• The information and inventory mission with respect to radioactive waste revolves around the
collection, compilation and diffusion of data in order for the largest part of the public to be
aware of verifiable facts on the conditions of the waste itself, such as its nature, the current
inventory, its location, scenarios and forecasts for the future, as well as existing or proposed
management solutions. Such a mission relies on a strong will for transparency.

Those three missions are closely related and generate actual synergies and complementarities
that the Agency will endeavour to further to the largest extent possible. The industrial and
research missions rely upon each other and raise unprecedented questions on current practices.
The research mission not only produces new option proposals, but also clarifies and sometimes
modifies practices, while benefiting in return from the experience feedback of the industry.
Lastly, the information and waste-inventory mission constitute the front and back ends of the two
other missions: the front end, in the sense that it relies on an effort to know what exists now and
what may exist in the future; and the back end, in the sense that it contributes to a wider
awareness of the radioactive-waste-management issue.
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QE.19.2
E.1.1 - p.35 (& E.2 - p. 38 & B.5.1 - p. 19)    - Art. 18 & 19.
Please explain which organization licenses and inspects CEA facilities.

Answer:
CEA facilities involving nuclear material or radioactive waste are licensed nuclear facilities. Most
of them are related to civil research and therefore licensed and supervised by the Nuclear Safety
Authority (ASN) (See report § B.4.7 – p. 17).
A few CEA facilities are “classified” facilities involved in the defence program; they are licensed
and controlled by a specific safety authority responsible for these “classified” facilities and for
weapon and nuclear ship safety.
See also answer to question QC.3.1 about transfers between military and civilian sectors.

QE.19.3
E.1.1 - p.35 (& E.2 - p. 38)    - Art. 18 & 19.1
Page 35 (also page 38) mentions that there are different regulators depending on
the hazard involved. How are differences addressed between regulators and who
takes the lead on issues where several hazards are present? Also, does the
existence of different regulators require more than one licence for each hazard or
facility? How does France ensure that these facilities and radioactive materials are
following the same standards of safety?

Answer:
Depending on the hazard type and level, several regulators are involved. For each facility, only
one regulator is involved, depending on the magnitude of the hazard and/or on the type of
facility. So, in each case, only one license is necessary. The licence conditions for facilities
monitored by another regulator than ASN are determined by reference to ASN standard
conditions.
The consistency of the radiation protection system is ensured through a constant interaction
between regulators, who meet on a high level and frequently. Many staff members also have
careers involving work in several of these regulators. General regulations that can apply to
several facility types are established by joint work groups and give way to one regulatory text
applicable to several facility types. While very informal, this relationship is very efficient.
Periodic discussion between the different regulators are organized in order to solve any issues
which could be raised at the interface of their respective field of competence.

QE.19.4
E.1.1 - p.35    - Art. 18 & 19.1
How are coordinated and harmonised policies for waste treatment in BNI and
ICPE? How is coordinated the work made by ASN, DPPR and DARPMI?
Does exist any legal provision in this regard?

Answer:
See answer to question QE.19.3.
The overall policy for radioactive waste treatment is defined by ASN. The licence conditions
concerning radwaste, whether in BNIs or in ICPEs, are derived from this common policy. For
instance, this policy includes creation of LLW or VLLW repositories, which are intended for
accepting waste originating from BNIs or ICPEs as well.
No explicit legal provision exists except the principle expressed in law that, whenever possible,
the licensee should know only one regulator for the sake of administrative simplicity.
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QE.19.5
E.1.2 - p.36-37    - Art. 18 & 19.1
Section E states in France, only the State is competent in terms of legislation of
(Installations Classified on Environmental Grounds) ICPEs and acts through the
Prefect (State’s representative in each department) assisted by technical support
divisions.  It also mentions there are 800 installations classified because of the
radioactive substances they possess or use, and they are distributed around the
entire country as noted in Section E.2.  How does the State harmonize licensing
and inspection activities given the Prefects' prerogatives and large number of
installations?

Answer:
Requirements applicable for ICPEs are set within the prefect authorisation order. Here it must be
explain that in France the prefects are the designated representative of the State and are not
elected locally; as such their duty is to apply the regulation and general directives of the central
Government. For each item of the nomenclature, standard technical specifications are
established at the national level. These specifications make the general framework on which rely
the ICPE inspectors for developing prefect orders after having considered the specificity of the
installation and its environment. The development of standard technical specifications and the
harmonisation at the national level of actions taken by the ICPE Inspectorate are provided by the
DPPR directorate from the ministry in charge of the environment.

QE.19.6
E.2 - p.38-41    - Art. 18 & 19.1
Please clarify the relationship between EURATOM and the EC directives with the
national regulatory body.

Answer:
EURATOM is one of the constituting treaties of the European Union. EU directives have to be
transposed in each national legislation within a certain time after their enactment by the EU
Council. Once transposed in its national law, the corresponding country remains responsible for
the enforcement of its regulation (Principle of subsidiarity). However the national law can still be
stricter than the original EU directive, but never less strict.

QE.19.7
E.2 - p.38    - Art. 19.1
How is the structure of the regulatory framework and the regulations beyond the act
(hierarchy/contents/listing)?

Answer:
The relevant texts are presented in the part of the French report devoted to Art. 19 (§ E2 - p.38
sq.) and in the annex (section L.4 p. 168-169). See also the documents in reference (§ L.7 – p.
185)

QE.19.8
E.2 - p.38    - Art. 19.2
Are very small users financially responsible for the long-term management of their
radioactive waste, including historic waste? Are there any exceptions? (Article 19)

Answer:
See answer to question QB.32.31

QE.19.9
E.2.1.2 - p.39    - Art. 19.2
What are the legislative requirements to the RAW near surface disposal facility,
considering the limits for population exposure (including different age groups)?

Answer:
The requirements for near-surface disposal facilities are expressed in a Basic Safety Rule, which
sets goals and proposes means – but the licensee can use other means if he proves that the
basic goals are reached.
Basic requirements are of course impact minimisation and justification. A second requirement is
that exposure to members of the reference group (including children and appropriate scenarios
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and dose factors) should not be higher than 0.3 mSv/y additional dose. The reference group and
associated scenarios are due to be very conservative: for example, people living on the site and
eating fruit and vegetables from their garden after the surveillance phase.

QE.19.10
E.2.1.4 - p. 42    - Art. 19.2
The ASN's aim is to ensure that most of the existing permits are reviewed by 2006.
For many of them, up-to-date techniques and practices should enable a reduction
to be made in the authorised discharge limits. (1)The new discharge limits require
in most cases some modifications of provisions of nuclear installations and
operational procedures. Does the government (ASN) support the licensee
technically as well as financially to achieve the aims?  Or  (2) Shall the licensees
take the measure by themselves?

Answer:
ASN sets the release permits at level limits as low as practically achievable using state-of-the-art
technology. The licensee has to take the measures by himself to comply with these limits. No
financial incentive or subvention is granted to the licensee to achieve the necessary
investments.

QE.19.11
E.2.2 - p.43    - Art. 19.2
Please explain the difference between the term "protection of nature" (page 43) and
protecting the environment

Answer:
There is no difference in French and was used in the original version of the report for vocabulary
diversification, the same word “environment” should have been used in both cases for the
English version of France’s report.

QE.19.12
E.2.2 - p.43    - Art. 19.2
Could you describe the time period for which the regulatory body for repository
operation licence is issued?
Is this time period for operational authorisation fixed or is it bound to any regulatory
conditions as periodical safety assessment?

Answer:
In France, the licences for nuclear facility do not have a finite validity. This means, no fixed date
is given after which the licence would not be valid any more.
On the other hand, all licensed nuclear facilities have to undergo every 10 years a safety
reassessment. This can lead to decisions on the future of the facility.
For the particular case of a surface repository, after closure, a surveillance phase licence is
issued. It states a 10 years very active surveillance period, after which a safety reassessment
will be conducted, to enter a more passive surveillance phase (which is still quite active). No
time limit is given in the licence for this phase; however, the safety case considers intrusion
scenarios to occur after 300 years.

QE.19.13
E.2.2.2 - p.44    - Art. 19.2
How is regulatory body involved in decision-making process prior to siting of deep
geological repository facility?

Answer:
The law is quite clear in the case of an underground laboratory (URL), where the regulatory body
does the licensing, including an assessment of the geological and hydrogeological data involved.
In France, it is quite clear that sites chosen for URL’s could become sites for a future repository.
However, the law states that the decision to build the repository and the licensing procedure
associated has to be decided by the Parliament. Such a decision and the corresponding
parliamentary debate have not yet occurred.
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QE.19.14
E.2.2.4 - p. 49    - Art. 19.2
When the final status targeted by the operator following the work authorized by the
final shutdown and dismantling decree still requires classification of the facility as a
basic nuclear installation, a new decree implemented following public inquiry must
authorize this new facility. If not, following the dismantling work and depending on
the radioactivity and remaining chemical products, the facility becomes an
installation classified on environmental protection grounds or may even no longer
be regulated.
(1) What kind of advantage are given in “environmental protection facilities” in
comparison to BNI as a facility classification after dismantling, e.g. reduced items of
facility inspection?  (2) Are there any examples whose classification of licenses
have been shifted from BNI to “facility of environmental protection”

Answer:
As explained in the report (§ E.1.1 – pp. 35-36) “environmental protection facilities”, as
compared to BNI, involve less radiological hazard. Hence the license conditions associated are
less stringent and complete. Inspection by the relevant regulator occurs also less frequently. The
main advantage for a licensee to shift from the BNI to the “environmental protection facilities” is
in fact financial, as the associated taxes are much lower. However, ASN would only allow this
administrative shift to be made only after the completion of decommissioning and the reaching of
the intended end-state.
Some examples exist in France of BNI that have been licensed as “environmental protection
facilities” after decommissioning. For example, the first two French research reactors, Zoé, and
EL2 are currently “environmental protection facilities”. They have been decommissioned,
defueled entirely, but the low-level, long lived graphite moderator and core structure still remains
in place, which leads to an overall radioactivity levels that justifies their licensing as
“environmental protection facilities”.

QE.19.15
E.2.2.7.1.1 - p.53    - Art. 19.2
Inspection findings mentioned are ‘nonconformities’ or ‘deviations’. Are these
inspection findings made available to the public?

Answer:
All inspection findings including nonconformities, deviations and also the general appreciation of
the regulatory authority, are being made available to the public, as the inspection follow-up letter
from the regulator to the licensee is published on ASN’s web site (www.asn.gouv.fr).

QE.19.16
E.2.2.7.1 - p.53 (& E.2.2.3 – p. 57 & E.3.1.4.2 – p. 63)    - Art. 19.2
“Inspection”
Section E2.2.7.1.2 deals with inspection practices setting out six types of
inspections that the ASN can perform.  The table in that section also includes
unannounced inspections with the text stating  “The number of unannounced
inspections has risen in recent years and now accounts for 25%”.  Section E3.1.4.1
sets out ASN resources and human resource management with section E3.1.4.2.1
dealing with staff training and the transition from inspector to senior inspector.
(i) Is the ASN constrained by legislation to the six types of inspections?
(ii) What is meant by an unannounced inspection?
(iii) Is this approach only applicable to the basic nuclear installation?
(iv) Is the process described in section E3.1.4.2.1 applicable to all ASN inspectors
and if not what is the overarching approach adopted?

Answer:
(i) ASN is not constrained by the legislation to specific type of inspection. The current six

types have been set with the years by ASN itself by considering the needs for the best
efficiency of the system.
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(ii) Unannounced inspection means that the operator is not informed in advance of the date
when it occurs. This type is used when the inspectors want to assess the activities
carried out in “normal” situation and are sure that they don't need to see specific people
from the operator during the inspection.

(iii) Yes this is typical of basic nuclear installation, where the risk is higher. For other
installations there is not yet a specific practice.

(iv) The training process is applicable to all ASN inspectors, but it takes some time after their
appointment. This explains why they are nor all “senior inspectors” at the same time.

QE.19.17
E.2.4.1 - p.58    - Art. 19.2
“The new licensing and declaration system:”
It is stated that, for this criterion, the decree introduces a maximum mass criterion
(1 ton), this being the reference criterion used when drafting scenarios employed to
define the exemption values. What about quantities larger than 1 ton, containing
radionuclides in concentrations lower than the exemption values in Bq/kg ?.

Answer:
Indeed, exemption values in the new French regulations are for quantities under 1 ton. For
quantities above 1 ton, two regulatory procedures are being followed:
• for a given list of industrial activities where it is widely known that they involve the use of

large quantities of NORM and TE-NORM material, or where suspicion arises of relatively
high exposures to naturally radioactive radionuclides, a ministerial order is being drafted that
will ask for radiation protection assessments to be carried out within 2 years, including waste
management ; afterwards, the regulatory authority will decide whether radiation protection
steps will have to be taken within the facilities and/or concerning the waste generated ;

• apart from this systematic approach, a case-by-case analysis is always possible after
discovery of unexpected radioactive material.

In all cases, ASN estimates that scenarios of exposure involving bulk materials (>1 ton) are
always prone to suspicion as they always involve some dilution factor.

QE.20.1
E.3 - p. 60-66    - Art. 20.1
Which organisation(s) is (are) in charge of licensing a repository? How many
licensing steps are there for a repository, and what are the contents of the
individual licenses?

Answer:
For surface and subsurface repositories, the administrative status of the facilities is that of a
Basic Nuclear Installation (BNI) (cf. report, §B.4.5). The licensing steps are the same: one
license for construction is given after a public and administrative inquiry and an assessment of
the safety documents by ASN.
Another license is needed after closure for the surveillance phase (as, for other BNI’s, a new
license is needed for decommissioning and site clearance after the operation phase).
For geological repositories, the licensing procedure is not defined yet.
See also answer to question QE.19.13.

QE.20.2
E.3.1.1 - p. 61    - Art. 20.1
What is the role and functions of ASN in relations to the research information
collected from CEA, COGEMA, ANDRA and EDF? Is it mandatory for these
organisations to report ASN on all research projects results?

Answer:
It is not mandatory for licensees to submit their research programs to ASN. However, ASN
maintains a global overview of the research programs of the licensees, in particular to be able to
have up-to-date information about scientific developments, and to detect whether enough
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research efforts are being carried out on specifically important topics for safety. Important safety-
and radiation protection related research is also carried out within ASN’s technical support
organisation, IRSN.
ASN is working to improve the situation, in order to sit in research assessment committees and
to develop and finance possibly specific research programs.
An exception is the research carried out on geological disposal, where assessment and follow-
up committees are in place in the administration, including ASN, according to the specific law on
this topic.

QE.20.3
E.3.3.2 - p. 66-67    - Art. 20.1
Apart from the obvious advantages of establishing Advisory Bodies, are there any
disadvantages, (e.g. the potential for confusing the public) when recommendations
are not adopted by the Government? (Article 20)

Answer:
Advisory bodies quoted in section E.3.3.2 are advisory bodies to the Government or ASN. The
High Council for Nuclear Safety and Information does recommendations in the field of public
information, communication, transparency policy, etc… These are made public.
The other advisory bodies quoted in §E.3.3.2 are consulted in the process of regulation
development. Recommendations may nor be followed by government. Because of this, they are
not made public, in particular before Government reaches its decision.

Section F – Other general safety provisions – Articles 21 to 26:

QF.21.1
F.1.2 - p. 69    - Art. 21
Page 69 states that when a waste producer sends radioactive waste for processing
or storage in a facility operated by another company, the producer remains
responsible for the waste until it has been disposed of in a duly authorized waste
disposal facility. How is the producer made accountable for the radioactive waste
when it is in the possession and under the care of another company? Is the
producer responsible for the safe processing and storage of radioactive material
while in the care of another company?

Answer:
In general in the French regulations (report § B.4.1 – p. 14), the owner of the waste is
responsible to care for it until it is disposed of in an authorised facility. This is a legal
requirement.
When this waste is sent to another company for processing or storage, the ownership of the
waste is still within the original producer, who is responsible to find a final elimination solution for
it, and is also financially responsible for it. Accountability of the ownership of the waste has to be
proved to the safety authorities when the processing facility changes waste packages or
physico-chemical form.
However, the other company licensed for the facility where the waste is stored and/or processed
is the prime responsible for the safety and radiation protection of this facility, as the licensee. It is
also responsible for the safety of the decommissioning of the facility.
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QF.21.2
F.1.2 - p. 70    - Art. 21
Section F refers to legislation that makes the State take the place of any defaulting
party to ensure control of the hazards, and to a specially allocated fund for which
the State can use for the collecting, disposing or storing of the waste.  Does the
legislation and the fund apply to disused sealed sources formerly possessed by a
defaulting party (e.g., a user who goes out of business)?  Please elaborate.

Answer:
In the present situation, the dedicated State fund is not applicable to the case of spent sources,
except historical waste.
First it has to be stressed that according to French regulations, the sealed source supplier has to
take care of the sources sold whenever the sealed source user requires it. A user who stops
using its sealed source shall immediately restore it to the supplier who shall take it back without
any condition. As long as he has not brought proof of the source recovery by the supplier, the
user remains responsible. The responsibility of spent source care is thus mainly on the source
suppliers, whose participation to the financial guarantee fund is maintained as long he has not
brought proof of recovery of the sources he had distributed. They usually make the user pay for
future retrieval when sealed sources are being sold. An important fact to notice is that this
regulation applies to any source supplier, even abroad. Any source supplier in France has to be
licensed by the French regulator.
The sealed sources suppliers have organised themselves through a non-profit organisation to
take care for sources that would be accidentally recovered without any liable supplier. This
organisation has proven efficient until now; it works like a mutual insurance. However, ASN is
thinking of a future stricter regulation involving specific financial insurance for source suppliers.
This is still in project stage, as the present organisation appears satisfactory and it is not clear
whether insurance companies or banks would accept to care for such liabilities.
See also answers to questions QJ.28.1 and QJ.28.2.

QF.21.3
F.2.1 - p.71    - Art. 21
For issuing a license for operation of BNI pursuant to Decree No. 63-1228 safety
analysis report and risk analysis are required. What other documents should be
presented that allow to establish positively the applicant capability to take and to
carry out the responsibility for nuclear safety and radiation protection during the
whole licensed period?

Answer:
At present, no other document is required to prove that the applicant is able to carry out the
responsibility for nuclear safety and radiation protection during the whole licensed period,
including decommissioning. This is due to the fact that all BNI where directly or indirectly state-
owned. At present, ASN does not have concern about the liability of these companies.
Thoughts are given in France to open the capital of some of these companies in the near future.
A private company has also recently purchased one BNI. Hence ASN is currently making
proposal to Government to include such requirements about applicant capability in the
regulations.

QF.21.4
F.2.2 - p.71-75    - Art. 21
Who is responsible for defining and reviewing the amounts that BNIs must reserve
to implement long term spent fuel management, clean-up and decommissioning?
Who are the supervisory authorities of these reserves? Which are the financial
sureties applied to the reserves? Which is the exact meaning of “proportional to the
investment” in F.2.2.4.2, page 75?

Answer:
In France there is a regulatory requirement to carry on dismantling operations after the final
cessation of operation of a basic nuclear installation. Therefore the operator has the
responsibility to cautiously implement the necessary steps. Thus the provisions in question are
supervised by typical governance or supervisory bodies for these operators (board of directors
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or supervisory board, auditors…). Special accounting provisions are laid down (account
regulation CRC2000-06) for long-term costs.
In addition specific assets have been implemented for the main nuclear operators: objective
contracts have been signed between the State and EDF, COGEMA, the CEA or ANDRA.

Case of EDF
A strategic reflection has started on the constitution of specific assets aimed at financing long-
term cost of EDF in the framework of the contract signed for the period 1997-2000 between the
State and EDF, during which specific assets have been constituted for 1200 millions euros. This
policy is continuing by adding 300 millions euros each year for the contract period 2001-2003. In
addition the contract specifies that “these assets, made up by shares and securities, shall cover
at their term the entire long-term cost of the EDF nuclear fleet related to power plants’
dismantling and back-end fuel cycle” and that an assessment will be performed at the end of the
contract.
As regards the PWR EDF nuclear fleet, the dismantling cost is assessed to be 15% of the total
construction cost. This assessment, which was done by the PEON Commission (power
production from nuclear generation), was tested in the frame of a study conducted by EDF
between 1996 and 1998 at Dampierre plant, which has shown the soundness of this
assessment. Moreover international comparisons performed by OECD show that the cost taken
by EDF for its reference scenario is higher or equivalent than foreign assessment related to
comparable PWR. This was the basis for setting up the amount of the deposit.

Case of CEA
As regards CEA, objective agreement concluded with the State by CEA for the period 2001-
2004 provides for the implementation sustainable financing mode for long-term commitments
related to cleanup and dismantling activities for civilian installations. Thus, in March 2001 the
Minister for economy and industry decided a dedicated fund to be created within CEA (See
report § F.6.2.1 – p. 109). This fund is placed under the responsibility of the CEA Chairman and
is supervised by a five members supervisory committee (two of them from the ministry for
finance). This committee gives its opinion on annual accounts, on the adequacy of expenses
with the subject, on the forecast for expenses for the next five years and on its financial
management policy

Case of COGEMA
Since the 1990’s COGEMA has set-up a portfolio of long-term investment, specifically dedicated
as such, to covering the expected expenses for future dismantling of obsolete installations.
Report on that policy has been regularly provided to the board of directors and on annual reports
published by COGEMA. Since the 2000’s French nuclear industry reordering, COGEMA is now
a 100% subsidiary of AREVA; the cautious approach of COGEMA was transposed at the
AREVA group level. The policy regarding the portfolio is supervised in the framework of the
internal governance provisions implemented within the group (audit committee, …). Financial
information documents published under AREVA’s responsibility include an explicit mention of the
provisions aiming at assessing and covering future expenses.

Case of ANDRA
The first four-yearly contract between ANDRA and the State was signed on 6 July 2001 and
covers the period 2001-2004. It sets as a general principle quasi-exclusive financing of the
ANDRA activities along the “polluter-payer” principle. With these conditions the financing of
future expenses related to waste disposal is ensured by the producers.
As regards the Manche Centre, this financing is achieved through an agreement between
ANDRA and waste producers, periodically renewed. Aiming at insuring a better visibility and a
longer permanence to this financing, a discussion has started, chaired by the Ministry in charge
of industry, in order to define long-term financing methods.
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QF.21.5
F.2.2.1 - p.71 (& F.1 p. 69 & B.5.4 – p. 23)    - Art. 21
“Responsibility of the Licence holder”
Section F.1 deals with responsibility of the licence holder and section F 2 deals with
the presentation by BNI operators.  The information provided concerning ANDRA in
this section and section B5.4 is unclear as to how it demonstrates Article 21 (Each
Contracting party shall ensure that prime responsibility for safety of spent fuel or
radioactive waste management rests with the holder of the relevant licence and
shall take the appropriate steps to ensure that each licence holder meets its
responsibility)
(i) What are the roles and lines of responsibility of ANDRA in terms of being the
licence holder and their role in providing contractual support to other organisations?

Answer:
As the operator of a disposal facility, ANDRA is fully responsible for the safety of the waste it
disposes from the time the waste actually crosses the boundaries of the disposal facility, in
accordance with the prescriptions of the Paris Convention of 29 July 1960 and the constituting
documents of the facility, whether it involves a basic nuclear facility or a facility classified for
environmental protection. All contracts signed by ANDRA with waste producers concerning the
take-over of their waste for disposal purposes explicitly prescribe such a liability system.
It must be pointed out that waste producers remain the owners of waste packages for the
moment.
See also answers to questions QB.32.31, QB.32.32 and QE.19.1.

QF.22.1
F.2.2.2.1 - p. 71 (& F.2.2.4.2 – p. 75  & F.6.2.2 – p. 109)    - Art. 22
The report say, ”the dismantling of nuclear facilities of CEA, EDF and COGEMA is
financed by public funds (subsidy), the reserves for dismantling and financial
reserves, respectively. Are these fund are reserves established by national
legislations respectively?

Answer:
The funds mentioned in the report do not come with a legislative obligation. On the contrary,
there is a more general regulatory requirement for operators of French basic nuclear installations
(decree 63-1228, mentioned in the report § E.2.2.1 – p. 43) to take provisions for dismantling
and cleaning-up at the end of their operation.
Setting up financial assets needed for future dismantling of the installations of the public
operator EDF, and of the private company COGEMA, which operate in the open market do not
give rise to any subsidy from the State.

QF.22.2
F.2.2.4.2 - p. 75    - Art. 22
EDF considers resources set aside are sufficient for spent fuel and waste
management and for decommissioning.  Are EDF decisions subject to review and
oversight by another agency?  Please describe requirements to ensure availability
of resources.

Answer:
See answer to question QF.21.4

QF.22.3
F.2.4 - p. 75    - Art. 22
Page 75 states that the State takes the place of the operator and becomes
responsible for cleaning up the site. Does the State also assume responsibility if
the financial guarantee is not sufficient to conclude the clean up of the site?

Answer:
According to ICPE regulation, the operator is the prime responsible for taking on the financial
cost of the repair of its site. In the case where the operator of the installation from which
originates the pollution is unknown or fails, the responsibility of the owner of the site can be
looked for. In the case of sites polluted with radioactive substances the main nuclear operators
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and waste producers (CEA, COGEMA, EDF) can be called in through an agreement set
between those producers and the ANDRA. In the last resort, public authorities may be led to
financially contribute to the site management costs.
If the financial guarantee proves not to be sufficient, the company will probably fail economically
and the same approach will be used. However the responsibility can be sought within the former
owners or shareholders.

QF.22.4
F.2.4 - p.75    - Art. 22
Which type of financial guaranties are required for ICPEs and mines? Are these
guaranties combined safety and clean-up and dismantling? Who manages them?

Answer:
All ICPEs aiming at waste storage or disposal are subjected to the obligation of constituting
financial guarantee, whatever be the nature of the waste, whatever be the installation (private or
public) and whatever be the operator (natural person or artificial person). This obligation applies
to waste management installations licensed after the 14 December 1995; for existing installation,
financial guarantee applies only to the parts operated after the 14 June 1999. The operations
having to be guaranteed are the site monitoring, the interventions in case of accident or pollution
and the repair of the site after the end of operation. Guarantees shall be issued by a credit
institution or by an insurance company; they constitute an official surety.
In the case of mines (see report E.2.3.2), there is no financial guarantee provided for by the
Mining code. However final cessation of mining work regulation allows the Prefect to impose to
the operation any proportionate measures justifying the preservation of the interests mentioned
in article 79 of Mining code, namely public security and health and environmental characteristics.
As regard residual risk management at the time of the renunciation to concession which release
the operator from its obligations but not from its responsibilities toward a third party, the
surveillance of mining works likely to cause such risks, taking care of water pumping up stations,
etc, are the subject of the retrocession of the installations by the operator to the State,
supplemented by the payment of an amount corresponding to ten years of operation of these
installations.

QF.23.1
F.3.1 - p.77 (& F.3.5 – p. 84)    - Art. 23
Which computer codes are used in connection with the long-term safety
demonstration and to which quality assurance measures are these codes subjected
(keywords: verification/validation)?

Answer:
ANDRA uses the Porflow code to make safety calculations for surface disposal facilities. The
code was submitted to a preliminary selection based on different physical and digital criteria, and
with the use of benchmarks, in accordance with ANDRA’s code-selection procedure. Porflow
has a qualification file where the code’s digital solutions have been compared with analytical
solutions in various physical operating geometries, pursuant to the code-qualification procedure.
In addition to those steps, a comparison was made between the Porflow results and those
provided by other software throughout the modelling chain and confirmed their consistency.
In addition, for the calculations being prepared in the framework of the studies on geological
disposal, an integration and coupling platform of the calculation codes (Alliances) is also being
developed by ANDRA and the CEA: hydraulics and transport in either saturated or unsaturated,
chemistry, etc. Each code was certified and validated beforehand. The platform is then certified
for integration, coupling and man-machine interfacing.
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QF.23.2
F.3.1 - p.77    - Art. 23
What are the detailed quality assurance requirements imposed upon applicants for
radioactive waste management facilities?

Answer:
The QA requirements are given in the report (§F3.1 – p. 77), which quotes the ministerial order
of 10 August 1984. This is a very thorough text setting a number of quality-related requirements.
As it as promulgated many years before quality normalisation like ISO 9000 was widespread, its
approach is different but appears to be compatible, as almost all licensees have also an ISO
9000 certificate. An important addition compared to more conventional quality requirements is
the necessity for the licensee to be able to manage its whole supply chain, from the raw material
producer to the final product, and all contractors whatever their direct or indirect link to the
licensed facility.
See also answer to question QF.23.5.

QF.23.3
F.3.1 - p.77    - Art. 23
What are the approval procedure for the quality assurance program of radioactive
waste management facilities submitted by applicant and the review process on
changes in the program?

Answer:
The approval procedures for the quality assurance program of radioactive waste management
facilities is reviewed exactly in the same way as is the quality assurance program of any licensed
nuclear facility. It has to be included in the safety reference documents and it undergoes a
thorough assessment by ASN during the licensing process. It is then assessed during each
periodic safety reassessment, which involves an assessment of the organisation and the quality
assurance of the licensee.
An important specificity occurs in the field of waste package quality. Quality assurance linked to
the production of waste packages is a major concern for disposal safety. ANDRA, the licensee
for the disposal sites, is first responsible for ensuring the quality of the waste packaging. A
second level control is done by ASN on ANDRA. Major parameters important for safety that
cannot be infringed without prior consent by ASN are defined by ASN.

QF.23.4
F.3.1 - p.77    - Art. 23
What are the regulatory criteria additionally required to the quality assurance
program to assure the safety of nuclear facilities in adoption of ISO9001 and
ISO14001?

Answer:
At present, nuclear licensees have to comply with the 10 August 1984 ministerial order (report
§F3.1 - p. 77). There is no requirement for the adoption of ISO 9001 and ISO 14001 because
ASN considers the requirement of the 10 August 1984 ministerial order to be sufficient and to be
more readily applicable to nuclear facilities, including specific requirements adapted to nuclear
processes and quality assurance.
However, on a voluntary basis, nuclear licensees adopt ISO 9001 and ISO 14001 because they
are widely known in the industry. Experience shows that complying with the 10 August 1984
ministerial order, licensees have no great difficulty to adapt their quality assurance program to
ISO normalisation.

QF.23.5
F.3.2 - p.77-83    - Art. 23
Could you present the QA requirements for operating and maintaining the spent
fuel and radioactive waste databases?

Answer:
The general QA regulatory requirement is presented in the report (§ F.3.1). The implementation
by each operator is specified hereafter. The general QA regulatory requirement concerns the
quality of design, construction and operation of basic nuclear installations. Through the quality
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system set up by the French operators in compliance with this order, the databases are
qualified, documented and implemented following written procedures.

- The actions are performed by qualified operators.
- The technical control of actions is performed by different people than those who perform the
actions.

The verification of these two requirements is performed, within each BNI operator, by an internal
unit independent of those who perform the actions.

The EDF QA requirements for operating and maintaining spent fuel database and waste
database are governed by Manual of Quality Rules applied within EDF, in the same way as for
safety related activities (Quality order of August 10, 1984).
The spent fuel computerized database has to comply with specific Euratom rules regarding
nuclear material accounting.
For waste, record files on site and a centralized computerized database (called DRA) enable to
have a full traceability of waste produced and sent to disposal.

ANDRA complies with the general framework of the ISO 9001-2000 standard for the
development and operation of waste databases. Those databases are documented and certified,
while their implementation follows written procedures.
In the more particular case of the software used by ANDRA to manage disposal facilities that are
currently in operation (Centre de l’Aube, Centre TFA in Morvilliers), their quality level depends
on the potential risks of safety deficiencies or equipment unavailability. Since controlling the
inventory of disposed waste is important, significant attention is given to the certification of
software and to the continuity of that certification when changes are introduced. Systematic and
automated testing is carried, for example, in order to ensure that updates do not alter the
software quality.
Data relating to packages are declared in those databases by the waste producers before
shipment to the disposal facilities. The declaration methods they use (operational methods to
assess activity, operational method to input data) are an integral part of the measures analysed
by ANDRA when reviewing acceptation applications. Compliance with agreed methods is
controlled by ANDRA during monitoring missions on production sites. Lastly, ANDRA performs
audits on the quality of the producers’ software that ensure interface with ANDRA databases.

QF.23.6
F.3.3 - p. 83    - Art. 23
The Nuclear Safety Authority checks that under application of the ministerial
“quality” order of 10 August 1984, the operators nonetheless exercise their
responsibility for the safety of their facilities by implementing a quality process, in
particular concerning monitoring of their contractors. The subject of "contractor
monitoring" was in fact one of the inspection priorities in 2001 for basic nuclear
installations other than power reactors.  (1) What kind of item are involved in the
ASN quality assurance control system to assure the safety of Nuclear installation?
(2) How often is the review or control of the operators quality assurance carried out
by ASN?

Answer:
In fact, the QA system of licensees is controlled partially at each inspection by ASN in a BNI,
when tackling any kind of specific subject (a BNI is inspected 10 to 30 times or even more during
the year). Moreover, specific inspections are devoted to this field, as for example in the priority
topic inspections of 2001. These inspections are carried out every 1 to 3 years depending on the
importance of the facility.
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QF.24.1
F.4.1. p. 85 (& E.2.1 p. 38-43 & G.1 p. 113 & H.1 – p. 129)    - Art. 24
How is it determined that the requirements and regulations currently in place are
effective in maintaining doses as low as reasonably achievable, social and
economic factors taken into consideration, that the burden on future generations is
minimized and that releases to the environment have no adverse short- or long-
term effects?

Answer:
Radiation protection programs inside licensed nuclear facilities are assessed by ASN or other
licensing authorities to study whether the licensee’s program is adequately justified and respects
regulatory requirements. This topic has to be addressed specifically in the safety documents of
the facility.
ASN also licensees releases of licensed nuclear practises. An assessment of the documents
specifically provided by the licensee are examined to determine whether the principles of
justification, limitation and optimisation are applied.
ASN maintains also an overall monitoring system of the national territory to detect unusual
and/or unexpected radiation levels; moreover, the number of radiation monitors have greatly
increased in the last years, specially at the entrance of all conventional waste management
facilities.

QF.24.2
F.4.1. p. 85 (& E.2.1 p. 38-43 & G.1 p. 113 & H.1 – p. 129)    - Art. 24
How do the results achieved after applying France's requirements and regulations,
compare with international standards or recommendations, and with neighbouring
countries' requirements, particularly if a natural resource, such as water, is shared?

Answer:
France is part of the European Union, which include most of its neighbouring countries.
European treaties, in particular the Euratom treaty, lead to the definition of common basic
regulations for radiation protection. This ensures that the same basis is used for the regulations
is all neighbouring countries. In addition France still has a border common to a non-EU state,
Switzerland. However, the radiation protection regulations in this country are compatible with the
EU regulations. Moreover, water mainly flows from Switzerland into France.
For seawater, France adheres to all relevant international treaties and all international radiation
protection recommendations are applied.

QF.24.3
F.4.1 - p. 85 (& E.2 pp. 39-43)    - Art. 24
Do French regulations lay down a radiation dose limit for women of child-bearing
age or pregnant women who work in the controlled area, or for the foetus itself?

Answer:
About pregnant women and radiation, the new French regulation (31 March 2003 Decree) states
that the exposure of childbearing must be as low as reasonably possible and lower than 1 mSv.
The period of exposure is between the statement of pregnancy and the date of birth.
The survey of the work place will take account this limit; for example, in nuclear activity the
women will be affected to other business. In order to be able to verify and to control this new
limit, the dose could be recorded at the surface of the abdomen if there is only a risk of external
exposure.

QF.24.4
F.4.1 - p. 85 (& E.2 pp. 39-43)    - Art. 24
How is the expertise ensured of individuals responsible for radiation protection?

Answer:
The operator of each activity has to set up a specific organisation to deal with radiation
protection and to have a specific person of his staff in charge of it (Personne Compétente en
Radioprotection).
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The tasks of this responsible for radiation protection are defined in the 31 March 2003 Decree:
- to gives advice on the delimitation of the controlled zone ;
- to take part in the assessment of risk for exposed workers (for the  work place monitoring for
example);
- to define radiation protection measures ;
- to take part in the worker’s training activities.

The person responsible for radiation protection is appointed by the head of establishment, after
a specific training dispensed by a certified organism. To ensure his own expertise in the
framework of optimisation, the responsible for radiation protection accesses to the records of
doses. If necessary, he gives suitable data to the head of establishment if the annual dose limit
is likely to be exceeded.

QF.24.5
F.4.1 - p. 85 (& E.2 pp. 39-43)    - Art. 24
Are controlled areas subdivided depending on exposure levels?

Answer:
Yes, the BNI controlled areas are subdivided in four specific zones depending on exposure
levels (internal and external exposures).

QF.24.6
F.4.2.3 - p. 90 (& E.2 pp. 39-43)    - Art. 24
According to which standards are the limits for discharges from spent fuel /
radioactive waste management facilities to water and air stipulated in France and
how have these been implemented specifically for laying down discharges from the
nuclear fuel reprocessing facilities in La Hague?

Answer:
As already mentioned during the second Review meeting of the Convention on Nuclear Safety in
2002, the French policy as regards releases is to lower the limits as practicable. The new limits
are set to values close to the need, i.e. the maximum historically recorded ones, following the
principle of precaution generally used for environmental protection. In addition specific limits
have been set for additional radionuclides presenting high contribution to the impact and which
were not distinguished in the few categories of the previous limits. Of course it is verified that the
resulting doses for the population remain below the general regulatory limit.

QF.24.7
F.4.2.3 - p. 90 (& E.2 pp. 39-43)    - Art. 24
Have the impacts of all plants collectively in La Hague on individuals in the
neighbouring population been considered, i.e. due to direct radiation, discharges,
ingestion through food etc.?

Answer:
The impact of the whole La Hague site is determined by considering all ways of impact (all
causes of direct radiation, inhalation and ingestion) from the water and atmospheric discharges
of the site on two reference groups (inland and seaside) which have been defined in agreement
with the ASN. The complete detail of the method has been made public. The EIA has been
assessed with the help of the Advisory committee for plant and laboratories and was included in
the application file, which led to the issuance of the new release permit. The 10 January 2003
authorisation Order for discharges, which sets the limits for these discharges, states in its Article
32 that that the operator has to provide every year the assessment of the dose impact to the
reference groups of the population. The same article also states that this assessment is
submitted to the advice of the international panel of experts of the GRNC (Groupe de
radioécologie du Nord-Cotentin) and that this advice is presented to the local commission of
information (CSPI) and made public.
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QF.24.8
F.4.2.3 - p. 90 (& L.6 pp. 175-184)    - Art. 24
What measurements are taken to ensure that the exposure of individuals from the
population near the facilities remains below 1 mSv/a under consideration of direct
radiation, discharges, ingestion of food from the vicinity etc.?

Answer:
As explained in the report (§ L.6 – p. 175-184), there are two specific monitoring around each
facility. One in charge of the operator (controlled by ASN) and one in charge of public authority
(IRSN). Each year the operators have to establish reports giving indications of an estimation of
the doses for the population living near the facility.

QF.24.9
F.4.2.3.2 - p.93    - Art. 24.2
Does France continue to discharge (effluents) at sea as indicated on page 93?

Answer:
As indicated in the report (§ F.4.2.3.2 – p. 93), the La Hague site discharges liquid effluents to
the sea. These discharges are performed in compliance with the conditions and limits of the
Ministerial Order of 10 January 2003, featuring significantly lowered limits compared to the
former Order. These lowered limits confirm the discharge reduction effort of the operator, which
is still going on.

QF.24.10
F.4.2.3.2 - p.93    - Art. 24.2
Discharges at sea from COGEMA La Hague plant since commissioning are plotted
on figure p.93. Are the releases in amounts per year? What is meant with the unit
“daTBq” (for the tritium release)?

Answer:
The discharges presented in the report are indeed yearly discharges.
The unit “daTbq” (from the international abbreviation of "deca" meaning "ten times") is a plotting
unit that has been used in order to make the different data visible on the same graph. As an
example, in 1997, for tritium, 1,200 daTBq means 12,000 TBq.

QF.24.11
F.4.2.4.1 - p. 94    - Art. 24
What are the methods that EDF has adopted or is developing to prevent workers
from internal contamination in accordance with a "clean power plant" policy?

Answer:
Measures implemented in EDF power plants have resulted in limiting the number of internal
contamination occurrences at a very low level. They rely on maintaining non-fixed contamination
at a very low level (< 4 Bq/cm2 in controlled area), through cleaning and preventive measures to
avoid radioactive particles dispersal. For maintenance work in contaminated areas or on
contaminated equipment, collective protective devices (measurement, static or dynamic
confinement of the working place...) are implemented and/or individual protective measures
(airtight clothing with ventilation) are used by workers. The protective devices are determined
after a risk analysis performed on the work place, which is part of the radiological protection
optimization approach.
EDF has also implemented in recent years systematic measurement devices at the exit of each
nuclear site (“C3” radiological control door). Experience feedback shows that the risk of internal
contamination has been reduced at a very low level.

QF.24.12
F.4.2.4.1 - page 94     - Art. 24
How is “real-time monitoring of collective exposure” conducted?

Answer:
A projected dose is determined for each operation, with real time dosimetry measurement.
Besides, the system in place at EDF, with an alarm linked to dosimetry database, appears to be
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satisfactory. Action is taken when the investigation threshold (a cumulative dose value) is
reached. In this case, discussions take place between all parties concerned to establish a new
job plan for the worker concerned. This approach enables to find solutions, which are acceptable
to all. The cumulative dose level at local and national level does not exceed 18 mSv on 12
months.
See also answer to question QF.24.15.

QF.24.13
F.4.2.4.3 - p.95-96    - Art. 24
On pages 95 and 96, effluent discharges are discussed. How does France deal
with abnormal conditions?

Answer:
The specific ministerial orders related to effluent discharge permit make an obligation for the
operator to inform the public authority of actual releases. The ASN controls the releases and set
specific inspections to verify the compliance with the orders. In abnormal conditions, the
operator has to inform the ASN and the prefect; in this case, ASN generally conducts a specific
inspection.
See also answer to question QF.25.6.

QF.24.14
F.4.2.4.4 - p. 97 (& B.4.2 - pp. 14-15)    - Art. 24
Is there a possibility in France of releasing slightly radioactive materials, so that
these can be dumped in conventional landfills? Under which criteria may
radioactive materials be released and how is protection of the population (10 µSv/a)
ensured?

Answer:
Under present regulations, any nuclear waste from a nuclear facility has to be disposed of in a
dedicated VLLW landfill a minima. See answer to questions QB.32.8 for the discussion on VLLW
and QB.32.24 for discussion on criteria.
NORM or TENORM radioactive material may be disposed of in conventional landfills if “no
radiation protection concerns arise”. This will be allowed on a case-by-case basis, and after a
spectrometry confirms that only naturally occurring material is present. Criteria for acceptation
are in the process of being defined by an ad-hoc working group. Experience shows that in this
case, the main radiation protection concern is for workers in the landfill facility; the small
amounts of such NORM waste usually do not involve long-term concerns after disposal in the
landfill. In any case, if any concern arises or if the amounts involved are not important enough to
justify an in-depth case study, the dedicated VLLW facility is an easy and not too expensive
disposal solution for the waste.

QF.24.15
F.4.3.1 - p.97    - Art. 24
On page 97, table 4.3.1 shows that contractors received doses in excess of 20
mSv. Why are contractors receiving the highest doses compared to other workers?

Answer:
Because contractors are more numerous than other workers in maintenance activities and
because they have less qualified jobs, a few of them have received dose in excess of 20 mSv up
to the beginning of 2001. ASN has considered that this was an important issue and requested
the operator to look carefully at that problem. Since October 2001, all individual doses on 12
months, EDF staff or contractors, are below 20 mSv. In the 90’s, EDF's target for personal doses
was to reduce the personal doses of the most exposed workers as quickly as possible so that,
by the year 2000, no worker should receive an annual dose of more than 20 mSv, except under
exceptional circumstances. A comparison of the various jobs has shown a variation of between 1
and 3 for doses received (highest doses for thermal insulation installation) and the jobs during
plant outages represent the most important part. Over the last few years, actions taken in
reducing collective doses have proven efficient in limiting and indeed reducing the number of the
most exposed workers. The most exposed group is now between 16 and 18 mSv per year and
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the population of exposed workers includes a large group of workers, almost 80%, for which the
annual dose is below 0,5 mSv.

QF.24.16
F.4.3 - p.97-98    - Art. 24
Presented results of the dosimetric follow-up of workers show up that in total 111
persons received doses over 20 mSv in 2001. What are the reasons for these
results? Have any measures been undertaken for avoidance of such results in the
future?

Answer:
As shown on tables F.4.3.1 and F.4.3.2., the personnel concerned by doses over 20 mSv per
year are mainly in the hospitals and in the conventional industry . In the hospitals, excesses of
the limits are recorded in « intervention radiology ». For this small group of medical personnel,
ASN has to improve the radiation protection culture and to issue recommendations of good
practices. In the conventional, industry excesses of the limits are recorded in radiography for
which the ASN intends to develop its control in the next few years. There are important
modifications of the public health code and the labour code in preparation that are going to be
adopted. One of the objectives for ASN is to improve its supervision of radiation protection for
the “nuclear” activities other than BNI.
See also answer to question QF.24.15.

QF.24.17
F.4.3 - p.97-98    - Art. 24
As it is shown on table F 4.3.1 and table F 4.3.2, the cases where the dose limit of
20 mSv/a is exceeded, are more often among the personnel in the conventional
industry and the hospitals than among the personnel in the nuclear fuel cycle
facilities (95 versus 12 respectively for 2001). Similarly, the average individual
annual dose in the conventional industry is higher than that in the nuclear fuel cycle
facilities (0.8 mSv/a versus 0.5 mSv/a respectively).
In this connection what are your conclusions and comments resulting from the
analysis and the assessment of the data in these tables? What is the tendency
after 2001? Could you present similar data for 2002?

Answer:
Before 2002, and the creation of DGSNR, there was no centralised inspection of radiation
protection. ASN has to set up a better control of these non-industrial activities. Records for 2002
will be available by the end of the year. However it has to be noticed that the activities
concerned are not related to waste management and are far beyond the scope of the Joint
Convention.
See also answer to question QF.24.16

QF.24.18
F.4.3.2 - p.98    - Art. 24
Table 4.3.2 on page 98 shows that personnel working in hospitals and conventional
industries receive doses in excess of 20 mSv. Please explain the reasons.

Answer:
See answer to questions QF.24.16 and QF.24.17.

QF.25.1
F.5 - p. 99-106    - Art. 25
Are alarms issued to the governmental crisis team exclusively through the operator
of the facility concerned or is there an independent and distributed measured data
system in France that issues an alarm to an on-call emergency service?

Answer:
In case of an accident on a facility the first responsibility of an operator is to inform immediately
the public authorities. But it has to be recalled (see report section L.6 pp. 175-180) that public
authorities (IRSN) have their own monitoring system around the nuclear sites.
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QF.25.2
F.5 - p. 99-106    - Art. 25
What access does the team of experts – appointed for radiological assessment,
classification and recommendations for action in response to incidents – have to
measured data acquisition systems, meteorological data and foodstuffs monitoring?

Answer:
The public authority’s experts IRSN, have an access to all data systems of the operators and
have a specific data system explained in the report (section L.6 - p 175 to 181).

QF.25.3
F.5 - p. 99-106    - Art. 25
Is there a special emergency plan for the nuclear facilities in La Hague?

Answer:
As explained in the report (§ F.5.1.3.1 - p. 100) there is a specific emergency plan for each
facility or group of facilities within a single plant or research centre. Therefore there is a specific
plan for La Hague which, as the others is approved by ASN.

QF.25.4
F.5 - p. 99-106    - Art. 25
Are cross-border emergency exercises carried out with neighbouring countries?

Answer:
As presented with more details in the French report for the Convention on Nuclear Safety
(Section L.7, ref. 10), each three years a national exercise takes place in each nuclear site. The
only nuclear sites near to the border are NPP sites (Gravelines, Chooz, Cattenom, Fessenheim
and Bugey). For each of these sites the neighbour countries are involved in the correspondent
exercises.

QF.25.5
F.5.1 - p. 100    - Art. 25
What are major differences between the requirements for emergency preparedness
for spent fuel or radioactive waste management facilities and those applied to the
NPP? And what is the technical basis for the difference in the emergency
preparedness requirements of the two facilities?

Answer:
There's no difference in the requirements for NPPs or for radioactive waste management
facilities which set that all risk shall be assessed and emergency plan drawn up as a
consequence of this assessment. The emergency plans are different because their technical
bases, based of accidental scenarios coming from each risk assessment, are different.

QF.25.6
F.5.2 - p. 101-105    - Art. 25
In the case of a radioactive waste facility being close to borders with other
countries, are there joint emergency plans and emergency exercises, and are the
permissible release limits under both normal and abnormal conditions developed
jointly?

Answer:
In case of a facility close to a border, there are joint emergency exercises, but each country has
its own emergency plans. There are no specific release limits for abnormal condition, and
intervention thresholds in case of emergency are fixed at very low levels (10 mSv for sheltering,
50 mSv for evacuation), below sanitary intervention limits. For release limits under normal
conditions, consultation of neighbouring countries and of the European Commission s conducted
according to article 37 of the Euratom treaty.
See also answer to question QF.25.4
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QF.25.7
F.5.2.2.1 - p.102    - Art. 25
How does emergency preparedness respond to situations of an international
nature?

Answer:
There is a specific organisation for international aspects in accordance with international
agreements. Ministry of foreign affairs is the contact point and DGSNR is the competent
authority.
In 2001, JINEX 1 exercise took place in France in Gravelines and tested this organisation.

QF.25.8
F.5.2.2.1 - p.102    - Art. 25
“The ASN nuclear safety preparedness - Main components”
A number of BNIs are close to the border, e.g. Chooz, Cattenom, Fessenheim. Is
there an international component in the ‘local level’ of emergency preparedness?

Answer:
The emergency offsite plans in charge of the prefects take in account this specificity. Generally,
there are some relationships between the emergency teams, and the prefects alert their
neighbours in case of an accident.

QF.25.9
F.5.2.4.3 - p.105    - Art. 25
“Emergency Planning”
Section F 5 of the report details the requirements for Emergency preparedness
setting out the preparedness at local and national levels.  Section F5.2.2 sets out
ASN’s nuclear safety preparedness to fit in with the overarching arrangements plus
its role in monitoring and reviewing the PUI. Section F5.2.4.3 explains emergency
response drills but does not clearly set out how the plans are tested and how the
ASN monitors these plans and decides upon acceptable demonstration as set out
in Article 25.1.
(i) Are the emergency plans in France tested at a facility level? If so how and on
what frequency and how are judgments made on acceptability?
(ii) If formal tests are not carried out, how is it determined that the emergency plans
will actually work effectively in practice?
NOTE:  IAEA GS-R-2 (Preparedness and Response for a Nuclear or Radiological
Emergency (2002) ) section 5.33 states “Exercise programmes shall be conducted
to ensure that all specified functions required to be performed for emergency
response and all organizational interfaces for facilities in threat category I, II or III
and the national level programmes for threat category IV or V are tested at suitable
intervals.”

Answer:
(i) At local level, each operator has to test his emergency plan. Sometimes ASN inspectors
participate to these exercises. More often, during specific inspections ASN reviews how the
operators deal with emergency preparedness. Every three years, there is a national exercise
around each nuclear site; these exercises are prepared by ASN
(ii) ASN reviews and approves the emergency plans of the operators.

QF.25.10
F.5.3 - p. 106    - Art. 25
Do the requirements of emergency response facilities and emergency exercises for
BNI apply to Non-BNI?

Answer:
The conditions for setting-up emergency plans in France are set by the decree 88-622 of May
6th, 1988, whose article 6 makes provisions for off-site emergency plans (PPI, see report §
F.5.1.3.1 – p. 100) for certain categories of installations. Are concerned not only BNIs but also
ICPEs subjected to institutional control (easement for public benefit). Generally, ICPEs classified
due to their radioactive substance content do not come under the previous provisions. However
they may be subject to special emergency response plan (see report § F.5.3.1 – p. 106)
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provided for by the article 12 of the same decree for supplementing the PPI, as soon as they
may cause a radiological emergency situation.

QF.26.1
F.6.1 - p. 108    - Art. 26
Does the French legislation contain requirement for decommissioning of facilities as
soon as reasonably achievable taking into account all economic, social, etc.
factors?

Answer:
The French legislation and regulations do not explicitly require decommissioning to occur as
soon as reasonably achievable. However, in each case, a justification study is required by the
licensee to prove that the strategy proposed is the best from the safety and radiation protection
point of view.
Because of considerations mainly on memory loss hazard, low gain from radioactivity decay,
equipment obsolescence hazards, etc., ASN favours immediate decommissioning strategies,
and this has been made publicly clear. All licensees of facilities in the process of
decommissioning are currently applying it.

QF.26.2
F.6.1 - p. 108    - Art. 26
After final shutdown of a facility, during the decommissioning period, are the
defined by the regulatory body limits for radioactive effluents into the environment
changed?

Answer:
If the current authorisations for effluent release are applicable during decommissioning, ASN
does not require new authorisations. In cases where operational authorisations are not
applicable during decommissioning, e.g. because decommissioning operations may lead to
higher releases or releases of unusual radionuclides or toxic matters, a new release
authorisation is required. The authorisation process requires a public inquiry in that case.

QF.26.3
F.6.1 - p. 108    - Art. 26
What are the examples of unplanned and/or uncontrolled release during
decommissioning and the radiation protection measures for that situation?

Answer:
For the moment, no examples of unplanned and/or uncontrolled release during normal
decommissioning operations have been observed. In general, the available operational release
permits have much higher limits than those required for decommissioning operations.
In France, release permits do not cover incidental or accidental situations. Incidents like small
fires have occurred in facilities in the process of decommissioning but without important
consequences regarding releases.

QF.26.4
F.6.1 - p. 108    - Art. 26
What are the critical radiological accidents during decommissioning of the nuclear
facilities and the emergency preparedness for those situations?

Answer:
Decommissioning requires a new license to be issued after a complete licensing process. This
licensing process includes an assessment by ASN of the safety documents: safety report,
operating rules, emergency plan.
The emergency plan is hence specific to the decommissioning phase and takes into account the
reference accidents developed in the safety case for decommissioning. These reference
accidents and the emergency plan are thus specific to decommissioning and may change during
the different phases of decommissioning. All adaptations of the emergency plan are approved by
ASN.
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QF.26.5
F.6.1 - p. 108    - Art. 26
Please clarify if the French licensing authority would require an advance approval
of a Decommissioning Plan prior to allowing the regulated initiate decommissioning
activities.

Answer:
The decommissioning license has to be obtained before any decommissioning operations can
begin. (Decommissioning operations do not include the “final cessation of operation” operations,
where all removable radioactive and hazardous materials is removed that can be according to
normal operating rules, e.g. reactor defueling.)
See also answer to question QF.26.4

QF.26.6
F.6 - p. 108-112    - Art. 26
The change in policy from dismantling after safe enclosure to early dismantling is
described in detail from different points of view. How are the provisions according
to Article 24 with respect to operational radiation protection, discharges and
unplanned and uncontrolled releases from installations under decommissioning
(normal operation and incidents) applied for decommissioning? How is it / will it be
controlled that the allowed discharges will not be exceeded in the decommissioning
phase?

Answer:
Because decommissioning involves a specific licensing technically comparable to the licensing
process of a new facility (in particular, submission of a safety report, operating rules and
emergency plan), topics such as operational radiation protection, discharges, unplanned and
uncontrolled releases are dealt in the same way as for an operating facility and the amount of
control by ASN is comparable.
Control of the discharges is done under the same regulations as for normal operations: the
operator is primarily responsible for the respect of the release permit that is given by ASN, and
ASN controls the way the operator manages the releases (in particular, through inspections with
effluent sampling at release points).

QF.26.7
F.6 - p. 108-112    - Art. 26
How will the provision of Article 25 with respect to emergency preparedness be
applied for the decommissioning phase?

Answer:
Because decommissioning involves a specific licensing technically comparable to the licensing
process of a new facility (in particular, submission of a safety report, operating rules and
emergency plan), topics such as emergency planning is dealt in the same way as for an
operating facility and the amount of control by ASN is comparable.

QF.26.8
F.6.2 - p. 108-109    - Art. 26
(What) are there different supervising authorities regarding decommissioning funds
or reserves? It is mentioned in Art. 26 that the decommissioning fund established
by CEA is controlled by supervising authorities and COGEMA defines the
decommissioning costs jointly with the supervisory authority.

Answer:
See answer to question QF.21.4
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QF.26.9
F.6.2.3 - p. 110    - Art. 26
In subsection F.6.2.3, the decommissioning plans of the nine finally shut down EDF
reactors are mentioned. Have such plans been developed for the EDF reactors in
operation, and what do they provide for (selection of strategy, terms, etc.)?

Answer:
Concerning the 58 EDF PWR units in operation, for which operating life should extend beyond
the twenty years to come, the overall hypothesis under study today would be:

- dismantling up to IAEA level 2, after about one decade following definite shutdown;
- followed by a interim storage period (about fifteen to twenty years) to take advantage of the
natural decay in radioactivity,
- and then, after this period, achievement of IAEA level 3 dismantling, over about a decade.

Of course, these hypotheses will have to be assessed regarding technical and economical
issues for the different nuclear sites or units.

QF.26.10
F.6.2.3 - p. 110    - Art. 26
Who is responsible for defining the strategy to be used for cleaning-up and
dismantling a specific nuclear facility (i.e. a NPP)? Is ASN or the French
government entitled to force an operator to follow a specific dismantling strategy?

Answer:
The operator is, as always, the prime responsible entity for safety and radiation protection in the
facility, whatever its stage. It is the responsibility of the operator to propose and justify a safe
strategy. ASN may ask for additional justifications about the safety of the operator’s strategy.
Experience shows that after operators do a thorough investigation of the possible
decommissioning strategies, they usually choose immediate dismantling. However, it is not a
direct power of ASN or the French Government to impose directly such a strategy, and it may
well be, in some specific cases, that this strategy may not be the optimal (e.g. facility on a
complex nuclear site). However, the license conditions may include conditions about strategy
justifications.
See also answer to question QF.26.1

QF.26.11
F.6.3 - p.110 (& E.2.2.4.6 – p. 49)    - Art. 26
“Decommissioning”
Section F 6 deals with decommissioning setting out the safety authority requests
and the measures taken by BNI operators.  This section contains some useful
information about how decommissioning is progressed and how staged
decommissioning is achieved.  Some specific project examples are also provided
and the ASN encouragement of operators to split up dismantling projects, which
can only impede overall project consistency.  Whilst some information is provided
on the regulatory approach, the detailed regulatory framework for decommissioning
is not specified.
(i) What are the regulations under which the ASN control decommissioning
operations or what internal criteria have been developed by the ASN?

Answer:
Decommissioning involves a specific licensing technically comparable to the licensing process of
a new facility (in particular, submission of a safety report, operating rules and emergency plan).
In the assessment of these documents, the same criteria as for any operating nuclear facility is
used, except on some external aggressions for which the lifetime is an important probability
factor that is taken into account.
It is not at all the intention of ASN to promote splitting up decommissioning projects, and a new
order on this topic published at the beginning of 2003, on the contrary, expects operators to be
able to consider the complete decommissioning project, in order to apply for one license only.
This is explained in the report (Section F.6.3. – p. 110). In addition, ASN examines the overall
decommissioning strategies of important operators to whom many nuclear facilities and sites do
belong.



France’s answer to received questions

JC- 1st Review Meeting (03-14 November 2003) 50/76

Section G – Safety of spent fuel management – Articles 4 to 10:

QG.4.1
G.1.2.2 - p. 113    - Art. 4 iii)
How are interdependencies among the different steps in spent fuel management
accounted for?

Answer:
ASN has asked EDF, the electricity generator, to produce a file giving an overview of the fuel
cycle’s safety and radiation protection issues. This file includes fuel production as well as fuel
reprocessing.
This file was examined in 2001-2002 by the standing groups of experts on reactors, fuel cycle
facilities and waste. This has lead ASN to ask EDF to update this document periodically, at least
when introducing some new type of fuel management; this file shall be used as a support for the
application for authorisation of the new fuel management strategy. This updated file will hence
be periodically reassessed by ASN.

QG.4.2
G.1.2.2 - p. 113    - Art. 4 iv)
Are recommendations of the IAEA taken into account in the legal framework or in
the specific license?

Answer:
The recommendations of IAEA are not explicitly taken into account in the regulatory framework.
However they form one of the bases for the development of overarching regulatory texts, like the
French Basic Safety Rules. Moreover, it can be said that the French regulations are never
contradictory to the IAEA standards, and in some cases lead to more stringent requirements.

QG.4.3
G.1.2.2 p. 113    - Art. 4 v)
Note: Biological hazards are estimated not to be of relevance for the management
of spent fuel.

Answer:
This comment is not in line with the Article 4 v) of the Convention which requires “to take
appropriate steps to take into account the biological, chemical and other hazards that may be
associated in spent fuel management”. France indeed considers biological hazards, as well as
other hazards, when assessing the safety of the management of spent fuel, in particular in the
field of biological corrosion.

QG.4.4
G.1.2.2 p. 113 (Article 4 vi)
How is avoidance of impacts on future generations taken into account?

Answer:
The “avoidance of any impacts impact on future generations”, which is not required by the
Convention, is indeed not possible. Art 4 vi) and vii) of the Convention rather quote “strive to
avoid actions that impose reasonably predictable impacts on future generations greater than for
present generations” and “aim to avoid undue burdens on future generations”.
France does abide to these two last requirements. In particular, long-term regulations take for
any type of activities the same radiation protection requirements and limits for future
generations, while conservative assumptions are taken into account for e.g. the origin of the food
of future generations.
Avoiding undue burdens on future generations is taken into account through responsibility and
financial transfer systems for waste and spent fuel management costs. However, this topic
requires careful consideration because it may also be useful to leave future generations some
decisions (e.g. reversibility of a geological repository).
See also answer to question QF.21.4.
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QG.4.5
G.1.2.2 p. 113    - Art. 4 vii)
How is the concept of “avoiding undue burdens on future generations”, as
stipulated by the JC, taken into consideration in French policies and practices for
the management of spent fuel?

Answer:
See answers to question QF.21.4 and to question QG.4.4.

QG.4.6
G.1.2.2 p. 113    - Art. 4 vii)
Who takes care for budgets to avoid undue burdens on future generations?

Answer:
See answer to question QF.21.4.

QG.4.7
G.1.2.2 p. 113    - Art. 4
With regard to Section G.1.2 – "Safety policy of the BNI operators” and considering
the safety culture mentioned as part of the decision-making mechanism by the
Regulatory Agency, which are the analyses of alternatives being considered in
relation to: siting, technologies, processes and other resulting from R+TD+I for the
potential storage systems, global waste management and other factors related to
the safety policy?

Answer:
According to Art. 21 of the Convention, as applied in France, the choice of site, technologies,
processes, and other are always of the responsibility of the operator. The ASN assesses
whether these choices lead to an acceptable level of safety, taking into account the general
safety regulations and the general objectives of hazard minimisation. In particular, the operator
has to justify that the choices made are satisfactory from the safety point of view, and whether
other choices could have been made that could have led to increased safety.

QG.4.8
G.1.2.2 p. 115    - Art. 4
“Safety of Spent Fuel Management”
The safety policy of the BNI operators is set out in section G 1.2.  The policies set
out how safety is managed on these facilities but there appears to be a mix of
responsibilities discharged by the operator and the regulator.  In particular section
G 1.2.2 references the safety authority checks as part of the safety performance
monitoring.  This appears to contradict earlier statements concerning
responsibilities of the operators and safety authority.
(i) What is the role of the ASN in inspecting spent fuel management facilities and to
what organisation are the regulatory reports made?

Answer:
As indicated in the introduction (§ A.4 – p. 8), the French report is not monolithic and gives the
views of both the regulators and the operators caring about transparency and independence.
The G.1.2.2 part of the French report, which was written by an operator, with a reference to the
safety authority checks as part of the safety performance monitoring, could be misleading since
the latter is not part of the operator’s responsibility. The ASN role is strictly to perform the safety
assessment of the installation at the different steps of the life of each facility by examination and
discussion of the corresponding files and to check by inspection the correct implementation of
any provisions requested to meet the safety objectives.
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QG.5.1
G.2.1 p. 117 (& E.2.2.3.1.2 – p. 44)    – Art. 5
“Periodic Reviews of Safety”
Section G of the report gives an overview of safety reviews conducted by the
operator and the analysis undertaken by the ASN. There are operator differences in
the periods for the review and the extent.  One of the purposes of periodic safety
reviews is also to identify safety improvements and to initiate those that are judged
to be reasonable practicable.
(i) What are the procedures and regulatory requirements for periodic safety reviews
with particular reference to the implementation of improvements and or
development of new facilities?
NOTE: IAEA Safety Series 110 “THE SAFETY OF NUCLEAR INSTALLATIONS”
Principle (25) Systematic safety reassessments of the installation in accordance
with the regulatory requirements shall be performed throughout its operational
lifetime, with account taken of operating experience and significant new safety
information from all relevant sources.

Answer:
In France, periodic safety reassessment of any nuclear facility shall be conducted every ten
years. This involves:

- facility conformity assessment, checking that the facility status is compatible with the safety
case hypothesis (this involves destructive and non-destructive testing of active and passive
components, including buildings and equipment structures);
- safety re-evaluation, i.e. doing a new safety demonstration of the facility, taking into account
the evolution of codes and standards, and scientific knowledge in general, the knowledge of
operational experience in the facility and in other similar facilities both nationally and abroad.

These two parallel examinations may lead to the necessity of improvements, may it be because
of the obsolescence of equipment or structures, or to take into account new scientific and
technical developments and up-to-date requirements. Any deviations from the respect of up-to-
date requirements are carefully scrutinised and compensating measures are imposed, if
necessary by restricting the facility operational domain.

QG.6.1
G.3 p. 122 (& E.2.2.2 - p. 44)    - Art. 6
A short summary and repetition with references to previous paragraphs would be
helpful, because some aspects are not covered in E.2.2.2. How is the general
public involved in the siting process?

Answer:
1) The authorisation of a basic nuclear installation has been described in the report (§E.2.2.3.2 –
p. 45). The general process has been supplemented by a decree of 22 October 2002 related to
the organisation of the public debate. This provides that any new BNI site or any new site
corresponding to an investment above 300 million euros shall be referred to the Public Debate
Commission; this step occurs before the application for an authorisation.
2) As regards siting of an underground laboratory for deep geological waste disposal research,
the article L.542.1 of the Environment code sets a legal frame for that kind of installation. It thus
provides that any project shall give rise to the installation of a mission for preliminary discussion
with elected representatives and concerned populations, mission of which the conditions are set
by decree. Moreover the authorisations for construction and operation of underground
laboratories are granted after an environmental impact assessment and a public enquiry and are
subjected to the issuance of a decree by the Council of State.
Finally a number of provisions is provided to facilitate the establishment of laboratories in local
and economic networks and to increase the transparency upon researches which are performed.
For that purpose the law provides for the implementation of Public interest association (GIP)
allowing for accompanying economic measures. In addition, on each site a local information and
follow-up committee (CLIS) is set up, gathering representatives from the State, local elected
representatives, member of associations. This Committee, chaired par the Prefect of the
Department, is informed about research programmes, can refer a matter to the CNE (national
evaluation committee) or ask for counter-expertise.
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3) Finally it has to be mentioned the recent request by the Government to set-up a national plan
for radioactive waste management, which will allow to have a precise view on the various
existing waste categories, to review the management modes and to set specific objectives as
regards the development of still not existing elimination channel. Drafted within a close co-
operation between relevant administrations, concerned industries, representatives of the civil
society and local elected representatives, such an initiative aims at improving available
information on that topic and, in fine, to facilitate the approach related to the siting of a
radioactive waste disposal facility.

QG.6.2
G.3 p. 122 (& B.2.2 - p. 11)    - Art. 6
Section G.3 concludes with a statement that there are no new siting plans for a
spent fuel management facility, but in but B.2.2, CEA management of spent fuel
from research reactors, Page 11, there is discussion of a new dry storage facility in
Marcoule undergoing a feasibility study.  Should this proposed storage facility in
Marcoule under consideration be mentioned in section G.3?  Please reconcile
these two statements.

Answer:
Indeed CEA is contemplating the possible construction of a new facility for the storage of spent
fuel from research reactors. However, it is not clear by now if this project will be realised, and
moreover, it would be sited in an already existing well characterized nuclear site. In that sense
there will be no “new” siting process. For the moment, no license application has been received
by the regulatory body. But it is correct that if CEA decides to built such facility (which seems to
be unlikely at present), it would fall under the category of section G3.

QG.7.1
G.4 - p. 123 (& G.6.2. - p. 125-126)    - Art. 7
How the safety is ensured in the storage of SF that has been used for post-
irradiation examinations?

Answer:
There is no specific way of considering the safety of spent fuels that have been used for post-
irradiation examinations which differs from the way the safety of other spent fuels is ensured (i.e.
standard fuels pins of the CEA reactors).
Once these fuels are conditioned in laboratories like STAR or ISAI, they are kept in waterproofed
metal containers and are stored similarly to other fuels in PEGASE facility.
Specific conditions would be studied in case they are sent to a final repository or for
reprocessing.
See also answer to question QD.32.2.

QG.8.1
G.5 - p. 124 (& H.5 - pp. 142-143 & E.2.2 pp 43-55)    - Art. 8
According to which criteria is the systematic safety assessment (provisional safety
analysis report and final safety analysis report) for spent fuel / radioactive waste
management facilities conducted? What does it comprise in detail?

Answer:
As for any BNI, the licensing process of a new spent fuel/radioactive waste storage facility is
done according to section E.2.2.3 of the report. This includes systematically:

- examination of a preliminary safety analysis report during the licensing phase ;
- examination of a provisional safety analysis report, accompanied by provisional operating
rules, after non-radioactive commissioning tests and prior to the introduction of any
radioactive material ;
- examination of a definitive safety analysis report, accompanied by definitive operating rules,
after a few years’ operating experience, and before pronouncing the definitive commissioning
of the facility (for which a latest date is written in the original license).
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At each time, a thorough assessment of these documents is made by ASN’s technical support
organisations (IRSN or another contractor, and possibly the relevant standing groups of
experts).
After these commissioning steps, systematic safety reassessments are conducted every ten
years during the operation of the facilities.
See also answer to question QG.5.1.

QG.8.2
G.5 - p. 124 (& H.5 - pp. 142-143 & E.2.2 pp 43-55)    - Art. 8
Is provision made for an EIA? Who is responsible for assessing impacts upon the
environment prior to construction of spent fuel / radioactive waste management
facilities and which are the criteria? Who reviews the assessment?

Answer:
An Environmental Impact Assessment (EIA) is mandatory in France for nuclear facilities (as well
in any other European country because it is an EU requirement). The EIA is established by the
operator and is part of the files that have to be submitted for licensing. It is presented to the
public during public inquiries (see section E.2.2.3.2. of the report). It is assessed by ASN, which
is the responsible regulatory authority for the complete licensing process; however, other
relevant administrations that are consulted during the licensing process may express their
opinion on the file; these opinions are then synthesised by ASN.

QG.8.3
G.5 - p. 124 (& H.5 - pp. 142-143 & E.2.2 pp 43-55)    - Art. 8
How is it ensured that a spent fuel / radioactive waste management facility is
realised in accordance with planning?

Answer:
Any license given for any BNI (this is hence also valid for spent fuel and radioactive waste
management facilities) contains a date deadline for the definitive commissioning of the facility,
that shall occur after a few years’ experience and assessment of definitive safety analysis
reports and operating rules by ASN.
If this date is not respected, the license is not valid any more and a new complete licensing
process has to take place. Hence, the respect of the initial planning by the licensee is of prime
importance for the license to be valid.

QG.8.4
G.5 - p. 125    - Art. 8
Have safety assessments been performed for storage of such type of SF (used for
post-irradiation examinations)?

Answer:
See answers to question QD.32.2 and question QG.7.1.

QG.10.1
G.7 - p. 127    - Art. 10
What are the plans for the future storage or disposal of such type of fuel (used for
post-irradiation examinations)?

Answer:
The CEA CASCAD dry storage facility has been built to a 50 years lifetime. In case final disposal
or reprocessing is not decided in the framework of the law of 30 December 1991, the
construction of others facilities of this type would be envisaged should the storage capacity of
the existing facilities be filled up.
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QG.10.2
G.7 - p. 127 (& H3 – p. 138)    - Art. 10
The underground laboratories are under construction or planning. What are their
matrix rocks?

Answer:
There is actually only one underground laboratory implemented in the framework of the
feasibility studies on a geological repository for high-level or long-lived waste. The host material
investigated is clay. The laboratory is located in Eastern France at the boundary between the
Meuse and Haute-Marne Departments.
In December 1998, the government did not authorise ANDRA to build a second laboratory on a
site surveyed by ANDRA in the Vienne Department with a view to examine the feasibility of a
repository in a granitic environment. However, it did request that another granitic site be
proposed, with better-adapted characteristics than the Vienne Site for the potential
implementation of a waste repository. With due account of the problems that the mediation
mission sent by the government encountered in the search for such a site, the research is
currently suspended.

Section H – Safety of radioactive waste management – Articles 11 to 17:

QH.11.1
H.1.1 - p. 129    - Art. 11
When are expected to be ready the mentioned in this section “national plan for
radioactive waste management” and “inventory of potential radioactive waste,
which would take account of all the waste that will inevitably be generated by the
existing facilities (the notion of "pending" waste)”? For what period will the forecast
of the potential inventory be valid?

Answer:
For both the national plan for radioactive waste management and the inventory of potential
radioactive waste, a first version is due to be produced by the end of 2004.
The intention of the inventory that is currently be developed is that it will be prospective and take
into account all radioactive waste that will be produced by the existing facilities, including their
decommissioning. A realistic scenario involving a given lifetime for the existing facilities has
been developed. As intermediate values, radioactive waste amounts in 2010 and 2020 will be
given, in addition to the total waste resulting from the operation and decommissioning of the
existing facilities.
See also answer to question QK.1

QH.11.2
H.1.1 - p. 129 (& F.2 - p.71-75)    - Art. 11
To what extent are financial guarantees required for long-term storage of spent fuel
and radioactive waste, and for how long are they required to cover costs such as
regulatory monitoring and possible remedial actions (not necessarily accidents)?

Answer:
See answer to question QF.21.4

QH.11.3
H.1.1.1 - p. 129    - Art. 11
How is ANDRA related to the different waste producer? via contracts or other legal
instrument? This relation covers the submission from the waste producers of their
"pending" wastes in order for ANDRA to elaborate a "predictive" inventory,
considering that it is a new activity.

Answer:
ANDRA is a public industrial and commercial establishment. Its relationships with waste
producers are drawn up in contracts. Such contracts are implemented for waste transfers to the
Centre de l’Aube or the VLLW Centre in Morvilliers, for design studies seeking new disposal
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solutions (tritiated, radium-bearing and graphite waste) and for feasibility studies of a geological
repository for high-level long-lived waste.
ANDRA’s annual report on sites holding radioactive waste is prepared in accordance with the
Law of 30 December 1991 defining ANDRA’s missions. Since such activity is required by public
authorities, it is financed by the State. The same thing applies to the preliminary inventory,
referred to in the question, for which the State also provided a financial contribution.
See also answer to question QE.19.4

QH.11.4
H.1.2.3 - p. 131    - Art. 11
Your report say "With regard to the hazards related to the potential chemical toxicity
of the waste, and in compliance with the recommendations of basic safety rules
III.2.e and III.2.f, the ANDRA asks the producers to quantify the presence in the
waste of elements covered by the regulations applicable to special industrial waste
or water quality regulations. These elements are then the subject of disposal impact
assessments. Specific action is also undertaken to reduce their quantity in the
packages delivered, in particular with respect to lead."   What is the “specific
action”?

Answer:
Two actions are worthy of mention in order to limit the disposal of lead at the Centre de l’Aube:

- Steel biological shields have replaced similar lead ones on certain packages.
- Some handling equipment has been adapted (remote control) to transfer packages with a
dose rate exceeding the design dose rate of the facility (10 mGy/h versus 2 mGy/h) and thus
preventing the use of biological shields for those packages.

See also answer to question QD.32.8

QH.11.5
H.1.2.3 - p. 131    - Art. 11
ANDRA lays down specifications applicable to the waste and waste packages
setting the conditions to be met in order for them to be accepted in the repositories.
What is the role and involvement of ASN both in the definition of the specification
and in the approval process?

Answer:
The specifications and acceptance criteria for the waste packages in the repository are very
important topic for the overall safety of the facility. Hence they belong to the safety
demonstration that is submitted to ASN for licensing, at least for all the parameters important to
safety.
Hence during the licensing process, all acceptance criteria and specifications relevant for safety
are assessed by ASN. ASN sets in the license the main parameters relevant for safety that
cannot be changed by ANDRA without ASN’s consent. However, ANDRA develops
specifications that also can take into account other considerations than safety. ASN receives
these specifications for information.

QH.11.6
H.1.2.3 - p. 131    - Art. 11
Which chemical elements contained in the radioactive waste have to be declared?
Have any limit values been specified for the chemo-toxic materials in the
radioactive waste? What is the importance of chemo-toxic substances and, in
particular, substances detrimental to water quality for the long-term safety
demonstration of a repository?

Answer:
Chemical elements that have been considered to be important in the safety assessment of the
disposal facility have to be declared. Limit values are set for these elements (in concentration
and/or global mass in disposal). It has to be stressed that not only chemo-toxic elements or
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molecules are considered, but also molecules that could lead to a higher rate of radionuclides
migration in the repository (organic additives to concrete are a good example).
For the VLLW repository, toxic substances appear to be as important as radionuclides in the
impact assessment of the facility. However, for higher activities, radionuclides predominate.
Anyway, actions have been taken to diminish if possible the amounts of some toxic materials in
the disposal facilities, such as lead.
See also answer to questions QD.32.8 and QH.11.4.

QH.11.7
H.1.2.3 - p. 132    - Art. 11
You describe very detailed the management of radioactive waste. Are there any
criterions for the disposal of HAW and where are they laid down?

Answer:
For HLW, general criteria for geological repositories were laid down in a specific fundamental
safety rule. However, the concepts of such repositories being in the process of development,
such rules will be updated when required, as well as rules about appropriate waste packaging.

QH.11.8
H.1.2.3 - p. 132    - Art. 11
Your report say "For the planned disposal of waste containing radium, waste
containing graphite or tritiated waste which is not yet packaged, the ANDRA is
examining the most appropriate means of packaging at the same time as it is
defining the disposal concepts. This work involves close co-operation between the
ANDRA and the waste producers."  What are the “most appropriate means of
packaging”? What are the  “requirements”?

Answer:
As mentioned all along the report (see e.g. § H.1.1 – p. 129), in France, there is no specific
regulation for waste repositories, which fall into the BNI category and are subjected to the
general regulation and requirements setting all the safety objectives (see § E.2 – pp. 38-59).
Those conditioning methods are the subjects of technological studies in order to meet the safety
objectives. For tritiated waste, the point is to examine the best containment method for tritiated
hydrogen. The selected conditioning for radium-bearing and graphite waste is described in the
answer to question QB.32.12.

QH.12.1
H.2 – p. 133-137    - Art. 12
The convention requires that each contracting party take appropriate steps to
review the results of past practices in order to determine whether any intervention
is needed. The report does not deal with past practices, except the old waste
disposed at the Manche repository and the old waste stored at La Hague plant. Are
they other past practices, e.g. uranium mining and milling tailings, which should be
evaluated?

Answer:
The reports deals quite extensively with the past practices for the BNI under the responsibility of
ASN, not only for La Manche and La Hague but for EDF NPPs and CEA research centres
(report § F.6 - pp. 108-112).
As Regards ICPEs, the regulation provides the classified installation Inspectorate for the ability
to review technical requirement applicable to an installation subjected to an authorisation by the
mean of issuing supplementary orders. This provision allows for upgrading old operation
practices, if needed and is applicable to deposits for uranium mine tailings.
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QH.12.2
H.2 - p. 133-137    - Art. 12
Do you have experience with contamination of soil inside or outside nuclear
installations?

Answer:
In some nuclear sites, in particular older ones from the 40’s, 50’s, and even 60’s, some soils’
contamination are known. They have been characterised and assessed according to the general
methodology used for any soil pollution (see answer to question QH.12.3).
For the sake of precaution, even if no soil contamination was put in evidence, after
decommissioning of a nuclear facility, ASN asks for precautionary site use restrictions to be put
in place.

QH.12.3
H.2 - p. 133-137    - Art. 12
Did you set the activity limits for contaminated soil in the environment as the result
of an accident or after the decommissioning of nuclear installation?

Answer:
No universal activity limits for soil contamination have been set, because the case-by-case
approach seems more appropriate, in particular because public perception and radionuclide
chemical characteristics are very important factors.
For contaminated soils to remain in place, a specific case-by-case impact study has to be made
and assessed by ASN. ASN requests for a legal site use restriction to be put in place so that
future uses of the ground are limited and future landowners informed. This occurs through the
fiscal land use files. Such a mechanism has already been used in France for some cases.
See also answer to question QB.32.24 about criteria.

QH.12.4
H.2 - p. 133-137    - Art. 12
Who is responsible for decision how and where to store large volumes of
contaminated soil?

Answer:
As for any type of waste, a responsible body for the waste is sought (hereafter named the “waste
producer”). Any interim storage or disposal is operated under the responsibility of the waste
producer. Dedicated disposal facilities exist that could accept contaminated soils in France.
Only in very specific cases where no responsible body can be found, mechanisms for
administrative implication and funding do exist.

QH.12.5
H.2.2.4 - p. 134    - Art. 12
On page 134 10 000 tons of liquid and solid waste are mentioned, which due to the
lack of free capacity in the existing facilities are stored outdoors. Is such a solution
acceptable for the French regulatory body? Do plans and programmes exist for
alternative indoor storage of that waste?

Answer:
The actions taken by EDF, in close connection with French safety authority, to improve the
situation of low and very low level operational waste which are stored on site have been
described in the report (§ H.2.2.4.1 – pp. 134-135). One action is to evacuate as soon as
possible operational waste along three treatment or disposal channels:

- the Centraco facility for low level waste treatment (incineration, iron scrap melting...);
- the Aube disposal facility for low and intermediate level waste (short lived);
- the Morvilliers disposal for very low level waste (lower than 100 Bq/g) like ions resins, oil,
scraps, or rubble...; this disposal centre has opened in August 2003 and is currently
beginning operation.

In parallel, given the quantity of such waste currently stored on the different sites, some with a
high calorific potential (oil, with a total of 300t), it has been decided to build a dedicated interim
storage area on each site, outside of existing buildings, in order to transfer and store these
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waste with adapted technical and surveillance measures. For instance, the design has included
specific protective measures regarding the risk of fire, with different specialised areas. A
standardized safety file has been drawn and analysed by French Safety Authority in 2001.
These dedicated areas are currently being implemented on all the 19 nuclear sites.

QH.12.6
H.2.2.4 - p. 135   - Art. 12
EDF’s active assistance to ANDRA’s activities for development of new disposal
ways for VLLW and waste graphite is mentioned on page 135. Could you describe
the nature of this assistance in more details (funds, expertise, etc.)?

Answer:
Concerning the very low-level waste currently stored, EDF has contributed to define the
schedule of the transfer to the Morvilliers disposal.
Concerning the future graphite waste disposal, which is under study by ANDRA, EDF
contributes to feasibility and disposal options studies, and actively participates to the definition of
the waste container and to radio-elements diffusion calculations, in order to support the safety
file under preparation.

QH.12.7
H.2.2.4.2 - p. 135 (& D.3.3.3 p. 32)    - Art. 12
What is the status and exact location of the VLLW facility ?

Answer:
As mentioned in the report (§ D.3.3.3 – p. 32), the VLLW Centre falls under the regulation of
facilities classified for environmental protection (ICPE). It is located in the village of Morvilliers, at
2 km from the Centre de l’Aube. The proximity of both facilities will help the teams of the Centre
de l’Aube to ensure also the operation of the other.

QH.12.8.
H.2.3 - p. 136   - Art. 12
What is the characterization method for disposal of the old radioactive waste, which
has no record or lack of information?

Answer:
All radioactive waste accepted in any disposal facility shall comply with the relevant acceptance
criteria of the facility. Hence the waste producer shall prove the compliance of the waste with
these criteria. For older or historical waste, additional characterisation is very often needed,
which is made by the waste producer under the control of the disposal site licensee. This often
leads to very ambitious and extensive investments by operators for additional complete
characterisation. In exceptional cases where no waste producer is identified, specific funding
systems exits for providing sufficient characterisation.

QH.13.1
H.3 - p. 138    - Art. 13
Where are the legal demands for a repository laid down?

Answer:
To apply for the license for a radioactive waste repository, if the total radioactivity involved is
higher than certain threshold, which is usually the case, ASN is the relevant licensing
organisation because the repository will have a BNI status. For VLLW repository, the licensing
authority would be the local prefect (local government representative), with the ICPE
Inspectorate doing the assessment.
In the case of geological disposal of high level waste, ASN would probably be also the licensing
authority; however, the licensing process still has to be confirmed by government.
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QH.13.2
H.3.1 - p. 138 (& E.2.2.2 - p. 44)    - Art. 13
Comments relating to Article 13, 1.IV) of the Joint Convention:
In the first national report on the implementation by France of the obligations of the
Convention, it is stated in Section A – Introduction – A. « Subject of the report », 3.
paragraph, that this report « presents the measures taken by France to meet each
of the obligations set out in the Convention. »
In general, the French national report describes in a complete and transparent
manner the nuclear safety and the radiation protection provisions and measures,
which are taken by France to protect the public, the workers and the environment
against the risk of ionising radiations arising from nuclear installations and from
other sources of radioactive materials, including interim radioactive waste storage
installations and radioactive waste repositories.
It appears however that part of the obligations contained in  Article 13 of the Joint
Convention are not dealt in an appropriate manner. This becomes even more
evident in comparison with national reports of other Contracting Parties.
In sub-section E.2.2.2: “The Basic Nuclear Installations’ site selection procedures”
on page 44 of the French national report, it is stated in the last paragraph: “Finally,
neighbouring countries are informed by the French government in accordance with
treaties in force, in particular the Euratom treaty.”
Luxembourg underlines however that the Joint Convention stipulates in article 13,
1.IV) in connection with the siting of a proposed radioactive waste management
facility, that each Contracting Party is obliged “to consult Contracting Parties in the
vicinity of such a facility, insofar as they are likely to be affected by that facility, and
provide them, upon their request, with general data relating to the facility to enable
them to evaluate the likely safety impact of the facility upon their territory.”
“2. In so doing, each Contracting party shall take the appropriate steps to ensure
that such facilities shall not have unacceptable effects on other Contracting Parties
by being sited in accordance with the general safety requirements of Article 11.”
We consider that the French statement referred to above in E.2.2.2, which speaks
of information, instead of consultation, is not in line with article 13 of the Joint
Convention.
We want to underline further that the sub-section H.3 “Siting of proposed facilities”,
page 138-140, of the French national report, which is stated by France to deal
specifically with article 13 of the Joint Convention, makes no reference to the
obligation of France to consult Contracting Parties in the vicinity of such a facility,
insofar as they are likely to be affected by that facility, and to provide them, upon
their request, with general data relating to the facility to enable them to evaluate the
likely safety impact of the facility on their territory.

Answer:
According to European treaties, not only information but also consultation is performed, as far as
the neighbouring countries are likely to be affected by the intended facility. This was made more
clear by the article 5 of the decree 77-1141 as amended by the decree 2003-787 of August 1st,
2003 (issued after the drafting of the French report), which will enter into force on November 1st,
2003 and refers explicitly to foreign authorities consultation. At present there is no plan to build a
radioactive waste management facility in the vicinity of a neighbouring country.
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QH.13.3
H.3.2.1 - p. 138 (& E.2.2.2 - p. 44)    - Art. 13
Question 1 relating to the geological disposal feasibility studies in Bure in the
Meuse department (reference in sub-section F.2.2.1.1, last paragraph, of the
French national report).
Taking into account the fact, as indicated in sub-section E.2.2.2, 1st paragraph of
the French report, that “well before requesting an authorization, the operator
informs the administration of the site(s) on which it envisages building a Basic
Nuclear Installation” and that “it is then possible to examine the main characteristics
of the future sites at a very early stage” and taking into account the fact that France
has transmitted in 2002 to the Agency for Nuclear Energy of OCDE data on the
geological disposal feasibility studies of Bure and has asked the relevant expert
committee of NEA to get its opinion, would it not be appropriate that pursuant to
article 13, 1.IV) the neighbouring country, Luxembourg, on request, would receive
from the French authorities the same data as those transmitted by France to NEA,
an international organisation not being a beneficiary of the obligation of article 13,
I.IV) of the Joint Convention ?

Answer:
As regards the research about geological disposal, it is important to note that, for the time being,
it does not aim at the authorisation of a basic nuclear installation. The Law of 30 December 1991
requires three research lines to be explored: partitioning and transmutation, geological disposal,
interim storage. Later, the French Parliament will have to decide what kind of strategic option to
follow, before any administrative process might begin. Therefore, at this stage, Article 13, 1.iv) of
the Convention does not appear to be relevant; however, it does not prevent information
exchanges between countries. It would be untimely to discuss any siting procedure in the current
context and to exchange data referring to a global environmental impact assessment.
The peer review conducted by the OECD Nuclear Energy Agency has no link with the process
described above. Indeed, it has no impact in terms of regulatory, political or administrative
decisions. In the framework of a purely scientific approach, in addition to national scientific
assessments of the work in progress, French authorities wished to get an opinion on the current
state of the scientific research programme. The summary report and scientific programme
presented to the panel in that framework have no formal link with an authorisation application or
a licensing process.
Finally, it must be underlined that the summary report produced in 2001 has been widely
circulated. For instance, one might note that the report is available on the ANDRA Web site
(http//www.andra.fr). Furthermore, ANDRA has strongly supported the development of scientific
studies, thus generating numerous scientific publications in international journals (35 in 2002).
That is also to guarantee that scientific information is widely disseminated and debated. Hence,
it appears that, even at this preliminary stage, information about the French research
programme is largely available, in a spirit of great transparency and openness.
See also answer to question QF.19.13.

QH.13.4
H.3.2.1 - p. 138 (& E.2.2.2 - p. 44)    - Art. 13
Question 2: In conformity with the French law of 30 December 1991, the French
Parliament is called to take a decision on the geological disposal project of Bure.
Under these circumstances wouldn’t it be necessary, on order to ascertain that the
consultation of a neighbouring country is of any value in the sense of article 13, that
such a consultation and the communication of the general data relating to the
project shall take place prior to a decision of the Parliament ?

Answer:
The French law of 30 December 1991 on waste provides in its article 4 for the Government to
present to the Parliament, at the latest in 2006, a report on the global assessment of researches
as well as a draft law proposing, where appropriate, the authorisation for a high level long-lived
waste disposal.
In the case where the Parliamentary assessment would conclude on an effective decision, a
step of technical evaluation would open in such a way that a site be authorised to receive a
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disposal facility on a specific location. The regulatory framework for such an application is to be
defined: ad hoc process or application of the usual regime for Basic Nuclear Installations. In any
case measures for discussion with and involvement of the public should accompany the
process.
Possible consequences for a neighbouring country of a radioactive waste storage shall be dealt
with, when appropriate, in the framework of the regulatory process for site selection regarding
the safety as well as in the framework of article 37 of the Euratom treaty, which requires member
states to provide for comment the European commission general data about any new project
involving radioactive release.
See also answer to question QH.13.3.

QH.13.5
H.3.4 - p. 139    - Art. 13
Environmental protection for uranium mining/milling operations and the resulting
wastes appears to be based on radiological considerations only. For example,
Section E.2.3.2 refers to “As regards mining operation, radioactive material
releases into the environmental are regulated by …..” and Section H.3.4 refers to
“….. special rules for the management of radioactive products having an uranium
content higher than 0.03%”. Please explain how environmental aspects of heavy
metal or other chemical contaminants present in tailings or waste rock, are
regulated.

Answer:
Operation and remediation of impoundments of uranium mining/milling tailings are the subject of
prefect orders setting up the technical requirements to be complied with. These requirements
specify in particular the conditions for any effluent release and set requirements as regards the
monitoring of the installations and their environment. These provisions deal not only with
radiological parameters but also with physical and chemical ones. The content of these
provisions in this latter area depends upon geochemical characteristics of ore’s deposits.

QH.13.6
H.3.4 - p. 139    - Art. 13
Is all of the waste rock with a uranium content below 0.03% unmineralized, or is
some of it potentially acid generating or subject to producing leachates with
elevated heavy metal concentrations? If so, how is this material managed?

Answer:
Each mining site has its own geochemical characteristics. Most French uranium mining sites
display little heavy metal content in the waste rock. However, a few sites produce acid mining
leachates. In this case, a wastewater treatment is installed.

QH.14.1
H.4 - p. 141    - Art. 14
In Section H.4 information according to Articles 14 (iii) and 14 (iv) is missing. Which
technical provisions for the closure of the Centre de l'Aube repository have been
prepared? In which way have results from investigations into the long - term safety
of the Centre de l'Aube repository been considered at the design stage and
transferred into the specific design of this facility, respectively? Does such safety -
related investigations only consider radiological characteristics/properties of the
radioactive waste to be disposed of or are non-radioactive waste package
constituents (chemotoxic organic and anorganic constituents) comprised, too?

Answer:
At the licensing stage, technical provisions are considered so that the design is compatible with
the study of pot-closure phases; all technologies used in BNIs, in general, have to be supported
by experience, testing or analysis.
Non radioactive contents of the waste and waste package (e.g. lead) are taken into account in
the impact assessments used in the safety demonstration for all phases of the repository life.
See answers to questions QH.15.1 and QD.38.2 for supplementary explanations.
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QH.14.2
H.4 - p. 141    - Art. 14
What is the criteria for deciding that decommissioning measures are taken into
account when you give a licence?

Answer:
The requirement in France in the moment is that at the licensing stage, the licensee shall
demonstrate that it has taken adequate measures to facilitate future decommissioning, taking
into account in particular the feedback of decommissioning operations of similar facilities in
France and abroad. This demonstration has to be expressed explicitly in the licensing files and it
is assessed by ASN.
No complete decommissioning plan is required at the licensing stage because it is considered by
ASN that it would not be very useful, taking into account the very long lifetimes these facilities
usually have.

QH.14.3
H.4.1 - p. 141    - Art. 14
Does the information given in H.4.1 "The BNI case" meet or cover the necessities
to be given in Article 14 (iv)?

Answer:
Yes indeed. All the relevant requirements of article 14 are examined in the licensing process of
BNIs, the different steps of which are presented in the report (§ E.2.2 – p. 43-55). For instance
the assessment of the repository safety files ensures that the technologies incorporated in the
design and in the construction of facilities are supported by experience, testing or analysis.

QH.15.1
H.5.3 - p. 142    - Art. 15
ASN analysis concerning BNIs indicates radioactive waste management facilities
are not covered by specific BNI (Basic Nuclear Installation) regulations, but that the
impact and safety of waste management facilities are assessed prior to the granting
of their authorization decree.  Part of the safety demonstration needed for the
design and authorization of a waste disposal facility includes a demonstration of
long-term safety.  How do the regulatory authorities in France obtain reasonable
assurance that the chosen method of disposal of radioactive wastes will provide
adequate long-term protection of public health and safety?

Answer:
This answer will focus on surface disposal of low-and intermediate level, short-lived waste, for
which actual licenses have been granted.
The safety demonstration of the facility, which is assessed prior to licensing and then
periodically, at least every ten years, consists of three parts:

- a safety demonstration of the operational phase ;
- a safety demonstration of the surveillance phase under institutional control, taken to be 300
years long;
- a safety demonstration of  theoretical situation of no institutional control at all after 300 years
after disposal closure.

In each phase, conventional design basis and beyond design basis scenarios are used to
assess the safety of the facility. For example, for the long term situation after 300 years, design
situations considered are: construction of a motorway through the disposal site; children
playground and housing built atop the site; groundwater well through the site…
When granting the surveillance phase license after disposal closure, the safety of the last two
phases will be assessed taking into account, in particular, the true inventory of the waste
disposed of.
For other disposal sites considered now in the project phase, in particular subsurface or
geological repositories for long-lived waste, the approach will be comparable; however, the
extend of the surveillance phase will have to be defined. It will not be more than 300 years.



France’s answer to received questions

JC- 1st Review Meeting (03-14 November 2003) 64/76

QH.15.2
H.5 - p. 142    - Art. 15
In the frame of long-term safety assessment for near surface disposal facility the
great attention is paid to geotechnical stability issues as static loading, influence of
erosion and seismic activities.
What factors and related safety coefficients determining geotechnical stability level
of repository are applied in the process of safety assessment in your country?
Are any regulatory requirements concerning up-dating of above mentioned
coefficients and their monitoring during repository operation there?
What are indicators in order to ensure the sufficiency of respective safety
coefficients values?

Answer:
Long term safety assessments address questions of geotechnical stability for near surface
disposal of radioactive wastes through the following criteria:

- Vaults floor, walls and durable waste packages are designed to withstand static loading
from waste packages piling and impervious cover.
- Vaults are designed to withstand incidental overloading due to seismic events (defined upon
conservative hypothesis) and snow.
- Impervious covers should be designed so as to avoid sliding and erosion damages during
the institutional period. Cover slopes should therefore be sufficiently smooth to match this
objective.

There is no quantitative criteria prescribed by regulation concerning geotechnical stability but
qualitative requirements of overall geotechnical stability of disposal facility are stated in Basic
Safety Rule and technical specifications. It is required from the operator to show, in his safety
report, all dispositions to satisfy these requirements and to construct the facility as designed.
The ASN assesses the arguments given in the safety report and controls periodically the quality
of realisation of the facility. Concerning indicators of geotechnical stability, monitoring is
performed so as to enable detection of cover movements (topographical survey), possible
damages (visual observation) and loss of watertightness (measurements of infiltrated water in
cover and vaults). Any substantial deviation of measured values from an initial reference state
would call for corrective action, in particular the recovery of damages occasioned to the
impervious cover.

QH.15.3
H.5.2 - p. 142    - Art. 15
The special long-term concrete containers are used for disposal of radwaste in
some cases. What are the procedures to demonstrate guaranteed lifetime of
containers to regulatory body and what is the basis for evaluation of this
characteristic?

Answer:
Concrete is effectively used quite widely as a radioactive waste container material. Criteria on
concrete properties are set by ANDRA for aiming at providing packages with a good resistance
over the surveillance period. However, it is most important to stress that the safety analysis of
the surface disposal site takes into account the decay of concrete after the 300 years
surveillance period. The long-term safety analysis (on a theoretical situation of no institutional
control after 300 years) is based on the fact that all concrete barriers have decayed. This is
considered to be a conservative assumption. Hence the lifetime of concrete is not a prime
concern for the safety demonstration of the disposal site.

QH.16.1
H.6.1 - p. 144-146    - Art. 16
How is feedback of operating experience (Article 16) acted upon, and corrective
measures evaluated?

Answer:
As for any nuclear facility, events and incidents have to be declared to ASN according to pre-set
criteria. For each event or incident, the licensee shall establish within two month a
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comprehensive analysis of the event or incident, involving in-depth technical analysis, human
factor analysis, cause-tree analysis. This report is sent to ASN, which assesses its
comprehensiveness and uses it as a basis for its internal transverse feedback analysis between
different licensees and facility types.
During the periodic safety assessments conducted at least every ten years, the overall operating
feedback of the facility and of comparable facilities both in France and abroad is assessed to
determine possible improvements for safety.

QH.16.2
H.6 - pp. 144-145 (& H.5, p. 152)    - Art. 15 & 16
How is operating experience evaluated with regard to disposal and how is it
ensured that experience feedback is used for the design and operation of the
installation?

Answer:
See answer to question QH.16.1.

QH.16.3
H.6.1 - p. 144-146    - Art. 16
How is the reporting system in connection with the disposal of radioactive waste
and spent fuel elements organised?

Answer:
As any BNI operator, ANDRA, responsible in France for radioactive waste disposal, has to report
to the ASN upon any event, corresponding to one of the criteria set in 1982 (see France’s
second report under the CNS, § 19.1.5 – p. 113 for more details), within 24 hours and
subsequently provide the ASN with an analysis report within two months.
See also answer to question QH.16.1.

QH.16.4
H.6.1 - p. 144-145    - Art. 16
Is it possible to dispose contaminated soil at radioactive waste disposal sites which
were originally design for nuclear waste?

Answer:
Any kind of radioactive waste that respects the acceptance criteria for a licensed disposal site
may be disposed of in such a site. Hence, contaminated soil, as long as its radioactivity content
respects the acceptance criteria and it is conditioned according to the acceptance criteria, can
be disposed of in disposal sites primarily designed for waste coming from nuclear facilities. It has
to be stressed that waste likely to contain putrescible organic material is usually not acceptable.

QH.16.5
H.6.1 - p. 144-145    - Art. 16
Do you have appropriate technology for safe processing of contaminated soil?

Answer:
The mentioned part of the report (§ H6.1) deals with the operation of facilities. Strictly speaking,
ANDRA has not been confronted so far with the need to decontaminate grounds in that
framework.
It is sufficient to say that, during the dismantling of equipment in preparation for the installation of
the cover at the Centre de la Manche, some sectors were cleaned up (e.g., the compacting-
press workshop) without any need to treat the soil, except for conventional scraping operations.
In a different framework, ANDRA may also be called upon to intervene as delegated project
owner, with a mandate from public authorities, in order to supervise the cleanup of contaminated
site’s, except for those in the nuclear-power-generation industry. The Agency, for example, was
involved in the cleanup of an old alarm-clock plant where radium and tritium paints had been
used. In carrying its mission, ANDRA also relies on specialised companies equipped with
standard appropriate technologies.
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QH.16.6
H.6.2.1 - p. 144-145    - Art. 16
In France the porous material is considered being used for backfilling of free
spaces between containers disposed of in the repository.
What are the requirements for such kind of materials mainly from radiological as
well as mechanical, physical and chemical point of view (e. g. in connection with
radionuclides release, stability of disposal system, etc.)?

Answer:
The question refers probably to the materials used to fill the gap between packages placed in
the structures of the Centre de l’Aube.
At the Centre de l’Aube, there are two distinctive containers for waste packages:

- Metal containers, which have a short duration preservation period.
- Concrete containers, which have a long duration preservation period.

The concrete used for the containers has to comply with ANDRA, a requirement that ensures its
durability, notably with regard water aggressions. Gravel is used to immobilise waste packages
in  the structures. Rolled gravel is used in order to fill the gaps properly. It is dried before being
placed in the structure. It has no containment properties.
Packages placed in metal containers are grouted directly in the structures. The filling concrete
ensuring the durability of the waste packages must comply with detailed specifications on:

- the nature of its components: cement, aggregates (sand, grits, water, admixtures).
- concrete properties: shrinkage, spreading, mechanical strength, frost resistance, etc.

QH.16.7
H.6.2.1 - p. 144-145    - Art. 16
Could you describe approach to demonstration of content of unacceptable
substances in conditioned radwaste prior to its disposal? Which control methods
(destructive and non-destructive) for aforementioned demonstration are used by
repository operator?

Answer:
The methodology used aims at preventing the potential presence of forbidden substances before
the waste is actually conditioned. ANDRA’s technical specifications describe those forbidden
materials. All waste producers are therefore required to identify quality-assurance measures
(e.g., waste-sorting methods) in order to ensure that those materials are not introduced inside
packages. ANDRA verifies that those measures are correctly applied before authorising any
waste delivery to the disposal facility.
For compliance-control purposes, ANDRA audits processes directly on waste producers’
premises in order to verify the sound application of agreed measures.
As a second level of compliance control; ANDRA also picks up at random certain packages
upon their delivery at the disposal facility and surveys them. Those surveys may be either
destructive (cutting of packages, collection of samples, waste inventory) or non-destructive (X-
ray control, tomography). However, non-destructive techniques are limited, since conditioning
materials make packages opaque, and further development work is under way in co-operation
with the CEA.
The Centre de l’Aube receives approximately 30,000 packages each year. It is not possible to
control them one by one through destructive or non-destructive techniques. Preventing non-
conformities by quality-assurance measures, associated with regular controls, seems to be the
best industrial mechanism to limit the risk of undesirable materials in the waste.
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QH.16.8
H.6.2.2 - p. 145 (& F.6 - p. 108-110)    - Art. 16
Please provide more details on the technical, financial and environmental
considerations related to plant decommissioning (e.g. the EL and St. Laurent units).

Answer:
For the specific case of the 9 definitely shutdown EDF reactors (see F.6.2.3 p 110), the
dismantling strategy, without specific interim storage period between IAEA level 2 and 3, can be
commented as follows:

- After decades of operation there can exist some specific past environmental issues (waste
storage, local contamination points..), without safety significance but which can be given
amplified importance along time, and it can be better to clean up these points through
dismantling in due time.
- The safety demonstration during interim storage period for decades implies to show the
capability of the operator to dismantle after such a period and that the knowledge of the
facility will be sufficiently maintained regarding technical and operational aspects. Those
elements are not easy to establish for such facilities built in the sixties (limited
documentation...).
In a strategy involving a long interim storage time span, the favourable aspects, like
radiological decay or possibility to use more advanced and efficient dismantling technologies,
are then to be balanced with the risks of loss of knowledge and cost escalation.
- The financial and economical analysis for dismantling without long interim storage time
span, when compared with a long storage and surveillance period, does show slightly higher
discounted cost for the first option. This difference has to be balanced with increased risk of
cost escalation (surveillance, maintenance, possible consolidation works..) which can amount
to the same in the second option.

See also answers to questions QF.26.1 and QF.26.10.

QH.17.1
H.7.1 – p. 146 (& D.3.2 – p.32)    - Art. 17
What monitoring and security measures have been adopted for the Manche
repository since it entered its institutional surveillance phase in 2003?

Answer:
With respect to the monitoring measures set in place, objectives are described under the answer
to question QD.32.7.
The Decree of 10 January 2003 on the conditions for gaseous or liquid releases describes the
corresponding application methods for:
• Air monitoring by:

- Measuring the ambient radiation along the site fence and on the cover.
- Measuring the radon concentration at the site boundaries.,
- Sampling air dust and monitoring their alpha and beta activities.
- Measuring the tritium concentration in air.
- Measuring the activity of rainwaters (global beta, tritium, potassium).

• Liquid effluents by:
- monitoring the various effluent networks (hazardous networks: collected water at the base of
the structures, drainage network of the cover, etc.) before release or, in the case of
hazardous effluents, transferring them to the network of the COGEMA plant in La Hague.
- Maintaining the water-collection devices and networks.
- Controlling the activity and the chemistry of the different effluents on the site.

• The observation of the cover evolution: subsidence.
The Centre de la Manche is fenced and guarded at all times in order to prevent any intrusion.
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QH.17.2
H.7.1 - p. 146    - Art. 17
In H7.1, the process of entering the surveillance phase of the Manche is described.
But, the content of  the description of  H7.1 is  not seemed to  meet the requirement
of article 17.

Answer:
The paragraph of the French report describes mainly how the surveillance phase is licensed.
The surveillance phase license indeed meets clearly the requirements of article 17 of the
Convention. The license itself explains how records shall be kept; institutional controls are
described and justified in the associated safety report; this safety report also deals with
incidental and accidental events and how they can be mitigated; the unplanned release of
radioactive material in the environment is one of the events described.
See also answer to question QH.17.1.

QH.17.3
H.7.1 – p. 146    - Art. 17
Are you taking into account possible processes of gas realise in frame of safety
assessment for example due to biological degradation, radiolysis, corrosion, etc.?
Is the monitoring of gas release carried out during the phase of institutional control
after closure of repository?  Do you have some experience from repository?

Answer:
ANDRA conducts studies with a view to understand the effects of gases in waste-disposal
facilities.
In the framework of safety studies undertaken for the Centre de l’Aube, for example, ANDRA
has carried out investigations on the production and migration of hydrogen within the structures.
Those investigations took into account the production of hydrogen induced by radiolysis and by
the corrosion of metal drums. As for the geological repository for high-level and long-lived waste,
the purpose of ongoing studies is, first, to determine and quantify the gas source terms of the
repository (by corrosion, radiolysis of water, radiolysis of organic matter; microorganisms, etc.)
and, second, to assess their potential effects on the repository.

QH.17.4
H.7.1 – p. 146    - Art. 17
From the report, ANDRA appears to have the responsibility to maintain and
summarize to ASN information relevant to the record keeping and reporting to
support the provisions of Article 17(i) and (ii).  Does this responsibility extend to
ASN or other French regulatory agency to maintain such institutional measures for
the after closure period?

Answer:
ANDRA as a national public agency is responsible, according to law, for the “long term
management of radioactive waste”. ANDRA is the licensee for the radioactive waste disposal
facilities. ANDRA is due to maintain the necessary institutional measures for at least the 300
years surveillance period. ASN is the responsible regulatory authority and controls ANDRA. ASN
is not directly responsible for the maintenance of institutional measures, but supervises and
assesses the adequacy of the measures taken by ANDRA in this respect, and reports to
Government on possible difficulties.
See also answer to question QE.19.1.

QH.17.5
H.7.2 – p. 146    - Art. 17
What is the status of the decommissioning of uranium mining/milling sites? If a site
is completed, what approach is used to ensure long-term institutional control to the
extent needed to monitor long-term performance and protection of the public and
the environment?

Answer:
At the cessation of the operation, uranium mining/milling sites are the subjects of remediation
works in compliance with the objectives set in the prefect orders. These works shall meet the
needs for long-term hazard mastering by choosing robust structures and enabling evolution
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toward passive systems. The prefect Order provides in a first step the implementation of an
active monitoring system whose objective is checking that impact remains acceptable and the
ageing of the structures is in accordance with expectations. Based on the feedback experience
of this monitoring, relaxing the surveillance could be considered leading to a passive
surveillance phase. The long-term impact acceptability is also checked through the assessment
of scenarios representative of degraded operation situations of structures (loose of dyke’s
watertightness, cover degradation, construction or mining works, living on the deposit).
A major aspect of the surveillance system relies upon establishing institutional control
(easements for public benefit) aiming at insuring that possible further change in land use will
remain compatible with mastering the hazards related to the presence of waste coming from
uranium ore processing. This institutional control may relate to water and land and may consist
in:

- restriction for occupation or use of the site (irrigation, farming, housing, bathing, etc.);
- required actions (monitoring, maintenance)
- precautions to be taken (undermining works, installation of a water pipe, etc.
- restrictions for access.

The easements for public benefit are registered in town planning documents and in mortgage
registry. Finally it has to be mentioned that, in case of an important mining hazard, the prefect
can decide the implementation of a mining hazard prevention plan (PPRM).

QH.17.6
H.7.2 – p. 146    - Art. 17
Mine tailings having the uranium content lower than 0.03% are used to cover more
active residues coming from chemical processing.  Do mine tailing include residual
tailings from extraction (e.g., thorium, radium and lead)?  If so, are other uranium
daughters also considered?  Please elaborate

Answer:
Mine tailings corresponds to ores, the grade of which is lower than the cut-off grades. They
contain indeed uranium but at concentration low as regard ores themselves. They contain also
the daughters of the various uranium chains (at equilibrium). The dynamic processing of uranium
ores extracts most of the uranium (90% to 95%). Mine tailings contain all the elements of the
uranium chain from Th230, and in particular Ra226 and the various isotopes of radon. The
various radionuclides present in the tailings, and in particular radon, are considered in impact
assessment studies and in sites’ monitoring.

Section I – Transboundary movement – Article 27:

QI.27.1
I. – p. 149    - Art. 27
Considering the importance of international cooperation in RAW management
through bilateral and multilateral mechanisms, as stated in the Convention
Preamble ix), which legislative restrictions, if any, govern the acceptance of foreign
RAW for processing and/or storage ?

Answer:
By law (31 December 1991), it is forbidden to dispose of foreign-originated waste in France, and
the storage of foreign-originated waste is not allowed for a longer time period than necessary for
the technical reasons linked to the treatment associated. Importation of foreign radioactive waste
for treatment in France is possible, as long as the treated waste and associated by-products are
returned to the country of origin within a timeframe compatible with the technical time schedules
associated.
This do not prevent France to conduct important cooperation activities, through bilateral and
multilateral mechanism, related to the study and assessment of RAW management, as it is
described in the report (§ K.2 – pp. 154-156).
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QI.27.2
I. – p. 149    - Art. 27
How the implementation of the obligations in Art. 27, par. 1., p. IV is ensured?

Answer:
The transport safety regulations applicable to spent fuel, as also to wastes resulting from the
reprocessing of these fuels, comply with the rules applicable to all radioactive materials, which
constitute a subcategory of the dangerous materials (group 7).  The regulations applicable to
these dangerous materials and the definition of the various categories are established in the
framework of the United Nations Organisation and its specialised institutions. In the case of
radioactive materials, it is the IAEA which is competent.
In order to ensure unfailing compliance with the precepts and full awareness of their
responsibilities on the part of the operators, the responsibility for safety in this area is incumbent
on the nuclear operator requesting the shipment, unless he has made other formal contractual
arrangements in this respect. Moreover, any such contractual transfer of responsibilities may
only take place with another nuclear operator, i.e. another professional in the nuclear sector,
fully aware of the applicable safety rules and thereby under the supervision of the public
authorities.
The French Nuclear Safety authority is competent for the safety radioactive material
transportation. With regard to radioactive materials, it supervises the drafting and application in
France of the modal safety regulations. Other public organisations also play a role in this area:

- the IRSN which is a technical support organisation assisting many government authorities,
notably the French Nuclear Safety authority, for analysis of dossiers submitted,
- the Minister for the Interior, who defines the emergency response plans to be implemented
by the Prefects.

Concerning spent fuel, France is not specifically concerned by the obligations arising from article
27,1,iv as it mainly imports spent fuel for reprocessing on its territory at the La Hague plant.
Nevertheless, those reprocessing contracts are covered by international agreements between
the French Government and the other governments concerned.
Concerning the transport of radioactive waste, the implementation of the obligations complies
with extensive regulations covering safety, transport, security, physical protection and the
maintenance of law and order. These regulations derive from national, Union and international
law and provisions planned by the International Atomic Energy Agency, together with various
international organisations concerned with transport safety matters. Specifically, articles 13,15
and 25 of the decree of 22 September 1994, transposing the Euratom directive 92/3, provide
that, before authorising any transboundary movement of radioactive waste, the French
competent authority should check that it is approved by the authorities of the State of
destination.
See also answer to question QI.27.3 about information and authorisation.

QI.27.3
I. – p. 150    - Art. 27
What security measures are used to ensure the safe transit of radioactive waste
shipments? (p.150)

Answer:
The law of 25 July 1980 and its various implementation texts, which include a decree of 12 May
1981 and the ministerial order of 26 March 1983, are aimed at preventing the theft or
misappropriation with malicious intent of nuclear materials held in installations or in process of
transportation. This applies to spent fuel shipments.
For this purpose, these texts require both holders and carriers to obtain a general authorisation
prior to embarking on their activity. They are notably required to take measures to ensure the
protection of the materials they hold or transport and are naturally required to comply with in situ
inspection requirements.
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The High Official for Defence, attached to the Minister in charge of industry, is responsible for
implementation of these legal and regulatory provisions.  In this context, he has at his disposal a
specialised department, the CMN (department for the control of nuclear and sensitive materials).
In order to carry out its task, the latter department draws upon the assistance and technical
expertise of the IRSN (Institute for Radiological Protection and Nuclear Safety). With regard to
transportation, the IRSN is entrusted, under its own authority, with an assignment covering the
operational management and monitoring of nuclear material transportation.
In this context, a legally authorised carrier must, for each transport operation, provide the IRSN
with advance notice, describing the conditions under which the operation will take place: nature
and quantity of material transported, place of departure and arrival, itinerary, timetable, frontier
crossing points where applicable, etc.  After examination, the dossier will be forwarded to the
CMN for a final decision, taken by the High Official for Defence, as to whether or not the
transport operation should be authorised.
The actual carrying out of the operation will be monitored by the IRSN. To this end, the carrier
must ensure contact between the convoy and the IRSN in order to be able to inform the latter
without loss of time of any incident liable to delay or jeopardise the projected operation, thus
enabling the IRSN to duly inform the High Official for Defence accordingly.
If circumstances so require, the Minister of the Interior implements law and order provisions
enabling the transport operation to take place under the planned conditions. Recourse to these
provisions involves close co-operation between the CMN and the national police authorities.
For radioactive waste non-containing nuclear material, the general security policy provisions are
applicable.

Section J – Disused sealed sources – Article 28:

QJ.28.1
J.1 - p. 151 (& B.4.3 - p. 15)    - Art. 28
On page 15, item B.4.3, it is indicated that sealed sources will be retrieved by their
producer(s). Is this for sources within France only, or it also includes sources that
were exported by a French company to another country? If the producer is no
longer able to provide this service, will the government of France retrieve the
sealed source?

Answer:
The provisions described in the report (§ B.4.3 – p. 15) applies only for sealed sources which are
distributed in France included those imported from outside which have also to be recovered at
their end-of-life by their suppliers and to be returned to their country of origin. In case of failure of
the provider supplying in France, the State does not provide for those sources’ recovery, which
however can be achieved by ANDRA or by an association of sealed source suppliers
(Association “Ressources”), aiming at taking the place of one of its failing members.

QJ.28.2
J.1 – p. 151 (&F.2.5 - p. 76)    - Art. 28
Please explain the system of “mutual guarantees” for the disposal of sealed
sources. (p.76)

Answer:
The current French regulation requires any radioactive sealed source supplier to recover without
any condition any sources which has become of no use for the user or which has passed its use
by date. This implies that the supplier cannot put up the non-payment of corresponding charges
for the recovery at the time it occurs. This implies moreover that the supplier has a sufficiently
large storage facility for waiting the sources’ recovery by the manufacturer or their final disposal.
This implies finally that the supplier concludes with the ANDRA an agreement specifying the
nature of supplier’s commitments and justifying a bank deposit covering the charges in case of
failure. This deposit can be an anticipating payment at the time of selling of the source or the
guarantee by a bank or by an association of sealed source suppliers (Association “Ressources”).
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On its side, for every returned source the manufacturer shall conclude with the ANDRA an
agreement guaranteeing the financing of the final disposal of disused sealed sources. In that
framework, the manufacturer is responsible for storing the sources waiting for final disposal,
repackaging if needed before storage or before sending to final disposal and finally sending for
final disposal at its expenses in an appropriate facility.
See also answer to question QJ.28.1.

QJ.28.3
J.1 - p. 151    - Art. 28
What restrictions/conditions, including financial guarantees, are in place relative to
the export and re-entry of sealed sources, especially to and from countries which
do not have any programs in nuclear power and/or research, or to and from
countries which do not have a nuclear regulatory body and/or rules and regulations
governing the use and shipping of radioactive material?

Answer:
The regulatory provisions applicable in France for sealed sources transfers do not apply for
exports. The importing country has to take appropriate measures as regards radiation protection.
However sources export, within restricted conditions (see report § E.2.1.2.1 – p. 39) is subjected
to an authorisation granted by the ASN. Before granting this authorisation, ASN checks that
sources will be used with suitable radiation protection conditions (identified user and notification
of the Authorities of the importing country). In addition, within EU, Euratom regulation 1493/93
applies.

QJ.28.4
J.1 - p. 151    - Art. 28
France did not specifically say that it will allow disused sources that it supplied to
be returned in accordance with Article 28.2. What is France's position on the return
of these sources?

Answer:
The regulation presented in the report (§ F.2.5 – p. 76) applies to any sealed sources
manufactured in France, which are recovered by the French suppliers when disused. However in
case of a source delivered to foreign country, this country has to check the return conditions with
France before proceeding to the re-export.
See also answer to question QJ.28.1.

QJ.28.5
J.1 - p. 151    - Art. 28
In addition to the comprehensive description on sealed sources, what detection
equipment for sources is available at scrap-yards, foundries etc. and at the
borders?

Answer:
The equipment available is a radiation detector for bulk amounts of materials (truckloads, etc).
They usually involve detectors with big surfaces. The detection level is set between 1,5 and 3
times the background radiation level. No detection performance in Bq is set because the goal of
these detectors is to be a line of defence added to others (at the producer) and not an absolute
barrier. More technical details cannot be exposed here because of the sensitivity of this
information.

QJ.28.6
J.1 - p. 151 (& E.2.4.2 - p. 58)    - Art. 28
What is the procedure (steps are taken) when orphan radioactive sources are
found or seized?

Answer:
When orphan radioactive sources are found, ASN intervention occurs in two steps:
• The first step is to reach a safe status: ASN co-ordinates an immediate intervention of the

available public services to reach a safe state where the source is safely stored or retrieved
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and risks of unexpected irradiation or contamination of members of the public is made
impossible. This can involve taking care of the source in an existing nuclear facility or leaving
it on site with a sufficient safeguard system;

• After a study of the case and search for responsible bodies or companies, ASN overviews
the remediation operations lead by the responsible body (ASN defines remediation goals
and gives the final approbation of the remediation activities). Should no responsible body be
found upon inquiry, ASN and the Government can require the national agency for radioactive
waste management to act and do the remediation work.

Orphan sources are dealt with by the association of sources’ suppliers (see answers to
questions QJ.28.1 and QJ.28.2).

QJ.28.7
J.1 - p. 151 (& B.4.3 - p. 15 & B.5.2 – p. 21 & F.2.5 p. 76)    - Art. 28
(1)What is the financial guarantee system established by manufacturer of sources?
(2)What is the guarantee fund to obtain compensation for the service, when no
manufacturers for recover are available?

Answer:
See answer to question QJ.28.2

QJ.28.8
J.1 - p. 151 (& E.2.4.2 - p. 58)    - Art. 28
Please precise if the sources produced in France and exported are accepted to be
returned to the supplier/producer when they become disused

Answer:
See answer to question QJ.28.1 and QJ.28.4.

QJ.28.9
J.1 - p. 151 (& B.4.4 - p. 15)    - Art. 28
Who is responsible for old (historical) spent sources like radium used in hospitals
(needles)?

Answer:
In general in the French regulations (report § B.4.1 – p. 14 & § B.4.6 – p. 16), the owner of the
waste is responsible to care for it until it is disposed of in an authorised facility.
In practice for such historical waste, public financing mechanisms do exist to take care of the
waste. In particular for radium needles, experience shows that it would be disastrous to ask for
payment for the State to take charge of the needles, because present owners are in many cases
heirs of the initial owner and do not want to take care of such waste. Hence recollection and
storage of these items are ensured by the national public radioactive waste management agency
mainly on public funds, pending the definition of a final disposal facility.
See also answer to question QB.32.31.

QJ.28.10
J.1 - p. 151 (& B.4.4 - p. 15)    - Art. 28
Who is responsible for ionising sources found at the state borders or at different
industrial subjects like smelters?

Answer:
At the borders, customs ensure that any importation of radioactive substance is covered by an
authorisation to use it. If no corresponding license does exist, the entrance of the substance on
the national territory is forbidden and it is sent back. This does not apply directly for NORM and
TENORM for which specific provisions apply when no specific license is needed for its use.
Specific provisions apply of course for nuclear material.
In general in the French regulations, the owner of the waste is responsible to care for it. Hence,
when it is possible to identify the sender of the source, it has to take responsibility for the actions
that have to be taken (at least financially). The state regulator for the facility where the source
has been discovered has to be informed, as well as the French Nuclear Safety Authority. Track
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is kept of the actions undertaken ; if needed, the emergency situation management system is
activated.
If no owner or sender can be identified (e.g. source found in household waste), the ANDRA or
the CEA intervenes on behalf of the French Nuclear Safety Authority.

QJ.28.11
J.1 - p. 151 (& B.4.4 - p. 15)    - Art. 28
Who is responsible for transporting of spent sources or contaminated materials to
the facility dealing with them?

Answer:
In France it is the source owner who is responsible for implementing the provisions necessary
for the return transportation of the source to its supplier, with the technical assistance of the
latter.

QJ.28.12
J.1 - p. 151 (& B.4.4 - p. 15)    - Art. 28
What is the role of radiation protection authority in the whole process (spent
sources)?

Answer:
In France, since February 2002, the same authority (ASN) is in charge of radioactive sources
supervision and of radiation protection supervision. Therefore, the ASN makes sure, at the time
of the application for sealed source acquisition authorisation, that regulatory provisions have
been implemented and that the corresponding measures have been taken during the recovery of
the source.

QJ.28.13
J.1 - p. 151 (& B.4.4 - p. 15)    - Art. 28
Is the staff of radiation protection authority invited to provide controls at different
stages like appearance of unknown source in the environment (outside controlled
areas), transportation etc.?

Answer:
The Nuclear Safety Authority is also the Radiation protection authority, and is responsible for the
safety of transportation of radioactive material. It has to be informed in any case involving the
discovery of unexpected radioactive substances. As ASN is an integrated authority, an
integrated response can be given to such cases.
The inspection system is also integrated and any inspector can ask for support from specialised
ASN departments e.g. on transportation safety, source licensing, waste and polluted sites
management, etc.

QJ.28.14
J.1 - p. 151    - Art. 28
What kind of obligations are set in legislation in order to send sources as soon as
possible to appropriate facility dealing with this issue?

Answer:
The regulation requires any sealed source’s supplier to recover without any condition whenever
requested by the user and provides for the supplier to have a storage facility and for the
manufacturer to have a guarantee covering the recovery charges in case of failure of the user
(recovery price included in purchase price) or of the supplier (bank deposit). These provisions
aim at speeding up sealed sources recovery. Possible resorting to legal penalty aims at the
same objective.
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QJ.28.15
J.1 – p. 151 (&F.2.5 - p. 76)    - Art. 28
Could you please further elaborate which type of additional guaranties are being
studied in relation to spent sealed sources ?

Answer:
See answer to question QJ.28.2

QJ.28.16
J.1 - p. 151 (& B.5.2 – p. 22 & E.2.4.2 - p. 58-59)    - Art. 28
“Sealed Source disposal”
Section J summarises the approach adopted for dealing with sealed sources.  The
principle adopted is that financial and management responsibilities are placed on
the source producer.  Other organisations have some responsibilities for managing
their own sources, the regulator has controls in terms of prior registration and there
is an implied public responsibility (section B 5.2).  A large number of sources
(100,000) are already being stored in interim facilities. Could you provide additional
information as follows:
IAEA guidance is that all disused sealed sources should be conditioned unless they
have such a short half-life that they can be removed from regulatory control within 2
or 3 years.
(i) Could you describe your regulatory requirements for facilities that condition
disused sealed sources?
(ii) Could you describe your regulatory requirements for safety assessments and
environment impact assessments of disused sealed sources before conditioning or
other operations on them are undertaken?
(iii) Could you describe the regulatory requirements for long term storage facilities
for disused sealed sources? Specifically, what safety precautions including
monitoring activities are required during handling and storage of disused sealed
sources?
(iv) What regulatory procedures are there to deal with a disused sealed source
where the owner is unknown (so called “orphan sources”)?

Answer:
For the moment, for almost all sources except very low-level, short-lived sources, no elimination
pathway does exist. Hence they are stored in a manner appropriate to the safety of storage,
which is mainly storage in a reversible way in drums with appropriate controls, in the source
producer facility (because sources have to return from the user to the supplier and hence to the
producer). Once a pathway for the elimination of such sources will be authorised, their
conditioning will have to be compatible.
Source storage facilities are mainly nuclear facilities of the CEA. The storage of sources is taken
into account as one of their activities and hence is part of the safety demonstration of the facility
and of its environmental impact assessment. Safety precautions are described in the facility’s
safety demonstration and they are assessed by ASN. Because of radiation protection concerns,
the number of source handling is minimum and the safety analysis relies on the containment
offered by the drums in which the sources are stored. Because sources do not stay at the user’s
facility but are centralised in the facilities of the few source suppliers, the number of such storage
facility is very low and they each involve a large number of sources. It is the opinion of ASN that
such a system is much safer than to have sources stored at each source user’s site.
For the case of orphan source, see answers to question QJ.28.2 or question QJ.28.7.

QJ.28.17
J.1 - p. 151 (& F.2.5 - p. 77)    - Art. 28
What are financial provisions (guarantee) to ensure safe management and secure
protection (including disposal) of disused sources?

Answer:
See answer to question QJ.28.2.
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Section K – Planned activities to improve safety

QK.1
K.1.1 – p. 153
Who will be the leading organisation in drafting the national radioactive waste
management plan? What procedures are envisaged to involve the public in the
plan? Will it be a policy document addressed to all radioactive waste management
parties?

Answer:
The leading body for the organisation of the drafting of the National Radioactive Waste
Management Plan will be the Nuclear Safety Authority (ASN). However, its role will be more of
the order of a secretary, as the idea is that this plan be developed by a widely opened committee
involving representatives of the local and national politicians, environmentalists, representatives
of the waste producers (nuclear facilities, but also hospitals and pharmaceutical research
companies), of the waste eliminators (national radioactive waste management agency, and
companies involved in the disposal of conventional waste), and representatives of all the
ministries involved.
The main aspects to be dealt with in the National Radioactive Waste Management Plan will be:
• exhaustive inventory, including evaluation of future waste arising from ongoing activities
• prevention & reduction of harmfulness
• responsibility of the producers  required to take appropriate measures
• information and involvement of the public
• traceability of waste management
• definition of management & disposal channel for all types of waste
• optimisation of each channel as a whole with supervision at any stages
• quantifiable progress approach to methods and technologies
Albeit discussions have not concluded yet on how the public would be consulted on the drafted
plan, this appears necessary. As a minimum, the draft will probably be available on the Internet
sites of the involved administrations, but supplementary consultations are being considered.
The final document will be a national reference document. Its formal status is currently under
study but one possibility is that this document would be called for by a law on radioactive waste
management, which would also require its periodic update.

QK.2
K.1.1 – p. 153
One of the defined in this section objectives of the regulatory body is “through
regulatory texts, to formalise requirements and administrative practices as yet not
covered”. Could you give examples of such requirements and practices and
describe the foreseen mechanism for their regulation?

Answer:
Many practices that are applied in the regulation of nuclear safety have yet to be formalised in
legal and regulatory texts. The deregulation of the energy market and the appearance of new
actors is a strong incentive. Examples are make mandatory some requirements that are now
only expressed in goal-setting Basic Safety Rules; make mandatory through a formal regulatory
text requirements that were only expressed in letters to operators, e.g. the criteria for incident
declaration to the regulatory authority.

QK.3
K.1.1 – p. 153
What are potential expected problems from the upcoming market deregulation
which could impact on safety? (p.153)

Answer:
Competition in deregulated markets could put some economic pressure upon the operators,
bringing them to make short cuts in any kind of expenses, including those related to safety.


