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THE CENTRE DE LA MANCHE DISPOSAL FACILITY: ENTERING INTO THE
INSTITUTIONAL CONTROL PERIOD

1. Introduction

The Centre de la Manche disposal facility, created by decree in 1969, is the first French
near-surface radioactive waste disposal facility. It lies at the northwest end of the Cotentin
peninsula, next to the COGEMA-La Hague fuel reprocessing plant (Figure A.I). The Centre
de la Manche facility occupies an area of about 150 000 m2. Its operation was terminated in
late June 1994 with about 500 000 m3 of packages disposed of. Operating feedback from the
Centre de la Manche was used to design the second French disposal facility, located in the
Aube, which has been receiving LILW since 1992.

Since the end of the operating period, ANDRA has been preparing the statutory files to
prepare the Centre de la Manche for its entry into the institutional control period. A new
government decree will set the framework in which the Centre will evolve in this period. The
regulatory process includes the filing of an application with the ministries concerned,
containing a file with the requisite statutory documents, including an impact study of the
facility on its environment as well as a hazard study. The file will then be submitted to a
public inquiry, an essential informative period of the project designed to make a compilation
of criticisms and suggestions from the public. In support of the application, a safety report has
been sent to the Nuclear Installation Safety Directorate (DSIN) for a decision on the
admissibility of the application. Recently, the Group of experts appointed by the DSIN which
examined it has come out in favor of the creation of a new basic nuclear installation (i.e., a
new government agency) for the institutional control period. A draft decree will then be
submitted to the approval of the Interministerial Commission for Basic Nuclear Installations.

This process, initiated in 1994, is nearing completion.

2. Developments in techniques and management rules of the Centre de la Manche

In 1969, the Centre de la Manche was run by a private company, INFRATOME, which
assumed full responsibility for the transport, conditioning and disposal of all LILW. The
safety and the radiation protection of the Centre was regulated by the French Atomic Energy
Commission (CEA) through a technical liaison committee.

At the start, and according to the activity of the waste packages, the waste was either
buried in earthen trenches or placed in trenches in concrete bins. Rainwater was collected in a
pit which was conveyed by gravity to a retention tank. Depending on the level of radioactivity,
it was either sent to the Sainte-Hélène river or discharged into the sea via COGEMA's
installations. After one year of operation, the ordinary earth trenches, which were deemed
unsafe, were abandoned in favor of "platforms". The soil was leveled, covered with a layer of
local materials and a bitumen emulsion. These "platforms" were equipped with a water drain.
The packages were stacked on the platforms to form mounds. To guarantee overall
mechanical strength and to facilitate disposal operations, the framework of the structures was
built of concrete blocks containing the waste arranged stepwise on the edge of the structure,
bounding internal compartments. Metallic drums were placed in these compartments, covered
by a plastic sheet and a layer of soil. Starting in 1975, the voids between the packages were
filled with gravel. The plastic sheet was eliminated in favor of a layer of gravel and soil. The
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concreted trenches consisted of concrete bins in which the packages were backfilled with
sand. The presence of water was detected in one of these trenches in 1972. The sand was
replaced by cement to guarantee better sealing of the structure.

In 1978, the CEA, which assumed sole management of the radioactive waste for one
year, created the Waste Management Office (OGD — Office de Gestion des Déchets), which
was charged with preparing the formation of ANDRA. In 1979, the Central Service for the
Safety of Nuclear Installations, which examined the safety report, authorized the OGD to
continue the operation of the disposal facility subject to compliance with technical
requirements in addition to those of the 1969 decree. In particular, the waste had to be fully
described and its characteristics had to meet the requirements and conditions set by the
operator. For example, they could not contain free liquids, nor give rise to exothermic
reactions. All wastes emplaced had to be above the water table. The site and its environment
had to be kept under permanent surveillance.

ANDRA was formed by a decree in 1979 within the CEA. The underlying principle of
the disposal facility has since then been based on a "multi-barrier" system: the first barrier is
the package, and the second the structures placed around it. Through its retention properties,
the site played the role of the third barrier. Concerning the packages, one of the first actions
was to work alongside the waste generators to promote radioactive waste conditioning and
disposal specifications. About 150 different types of package existed at the time, and they
were standardized. At the same time, ANDRA established a policy of "super-controls", which
consisted in sampling the produced packages at random to check the declaration of the waste
generators.

The construction of the structures, which represented the second barrier, was improved.
The solid earth trench, which had been built in 1969, was dismantled. The packages were
retrieved, reconditioned and disposed of. The seepage water collection system was separated
in 1980 in order to collect separately rainwater and water which percolated around the waste
packages. Starting in 1981, the "platforms" became host structures of reinforced concrete.
These structures were built to withstand earthquakes and to collect rainwater efficiently. The
concrete trenches, which were buried, were abandoned and replaced by monoliths, which were
prefabricated reinforced concrete bins or concrete blocks. They were built on the host
structures. One-story structures were thus created. The lower level consisted of a raft on which
the monoliths containing the waste drums were positioned. A second raft was placed on the
monoliths, supporting the waste packages arranged in a mound. To prevent line breakage and
to avoid the use of pumps liable to failure, a separate underground gravity water recovery
system was built in 1982.

New technical requirements were issued in 1985, enabling continued operation of the
Centre. The new technical requirements limited the quantity of radionuclides that could be
disposed at the Centre de la Manche and stipulated the requirements for designing and
building disposal structures. The waste had to be covered by an authorization procedure
according to the specifications. The disposal areas had to be protected from rainwater by
means of a suitable and effective cap.

Construction of structures at the Centre de la Manche continued up to 1994. Between
1991 and 1997, ANDRA constructed a cap to cover the disposal areas; the cap was designed
to isolate the wastes from infiltrating water, and to prevent plant, animal and human intrusion.
This cap plays an important role for the safety of the public and the environment (Figure A.I).
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The cap has been designed to consider factors as embodied in the following
performance criteria:

- Impermeability — The amount of precipitation penetrating the cap and coming into
contact with the waste must be very low (< a few Iiters/m2/yr) to prevent radionuclide
leaching and subsequent migration.

- Durability — The properties of the cover have to be maintained over extended times.

- Protection — The causes of cap system failures are:

• the effects of changing seasonal temperature,

• erosion,
• settlement,
• animal intrusion, microbiological and chemical action.

From the bottom upward, the cap consisted of (Figure A.2):

- a shaping layer of compacted coarse-grained materials (based on shale and sandstone)
designed to impart a slope profile to the cap and to enhance the tightness of the system
by its low permeability (the thickness of this layer is between 0.5 and 10 m). This layer
has two other functions: protection of the membrane from the eventual waste settlement
and biological barrier;

- a drainage layer of fine-grained sand designed to serve as a support for the bituminous
membrane and to collect any seepage water in case of membrane failure (the thickness
of this layer is 0.2 m);

- a bituminous membrane sealing the multi-layer complex. The goal is to limit flow
through the cap to a few L /m2/yr (the thickness of the membrane is 5.5 mm);

- a fine sand drainage layer designed to prevent permanent head pressure of the membrane
and to collect seepage water transiting through the biological barrier (the thickness of
this layer is 0.3 m), during the cover construction, this layer isolates and protects the
bituminous membrane from construction equipment;

a layer of compacted coarse-grained materials, designed to regulate the arrival of
seepage water on the membrane and, above all, to protect the membrane from attack by
roots and burrowing animals (the thickness of this layer is between 1 and 2 m);

- a layer of plant soil (0.3 m thick). The two main functions of this layer are erosion
control and evapotranspiration.

The outer appearance of the "factory roof type cap planes which promotes the runoff is
a succession of sloping from east to west, with a 6 to 14 % inclination. On the edge of the
facility, a system of panels stops at the upper limit of the structures. Beyond this, the cap is
placed in a slope with a grade of 2.3/1 (horizontal/vertical) up to a peripheral road surrounding
the covered area and terminating towards the facility boundary in a 3/2 slope. The same limits
imposed the construction of support walls in the north and east.

Its design allows effective rain and seepage water management today through four
separated networks (Figure A.2):
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- a surface network collecting runoff from the cap. Owing to their sources, these waters
incur no risk of radioactive labelling in a normal situation;

- another network collects the seepage water flowing to the biological barrier of the cap
and on and possibly under the bituminous membrane. Examination of the feedback
indicates that the water collected by this system incurs a risk of slight tritium labelling
(connected with gas transfers from the disposal structures);

the separative water collection system (SWCS) gathers the water drained and collected
at the base of the disposal structures, after infiltration through the waste packages (i.e., a
leachate collection system). This system incurs a risk of radioactive contamination;

- a complex deep drainage system is positioned at the base of the buried installations of
the Centre de la Manche. This network is not in direct contact with the waste packages.
Nonetheless, since it is at a lower altitude than the waste disposal level, it incurs a risk
of radioactive contamination.

Depending on their radiological properties, these waters are sent to two outlets in a
building, called the "basin building". ANDRA then transfers these waters to the adjacent
COGEMA plant which processes them. Waters incurring no risk of radioactive contamination
in normal operation are discharged into the Sainte-Hélène river after monitoring. Water liable
to be radiologically contaminated is intended for direct discharge into the sea.

3. The institutional control period

ANDRA proposed a phasing of institutional control in three periods:

The first period will be a period of highly active surveillance, to last about five years
and designed to assess the satisfactory operation of the cap in particular. The second period
will be a period of active surveillance, to last between 50 and 100 years. ANDRA's presence
at the Centre is necessary to ensure the monitoring and maintenance of the facility, as well as
environmental surveillance. Its task will be to confirm that any change in the cap continues to
meet the requirements and to investigate any further arrangements needed for its
strengthening.

Remedial alternatives that would be considered throughout this period include:

- maintenance of the cap without change,

- repairs to the present cap,

- major reworking of the present cap (replacement of the membrane, repair of the slope
grades, for example),

- installation of a new cap.

The third period will be a period of passive surveillance, during which ANDRA will
conduct reduced surveillance of the Centre and its environment, but in which complete
abandonment of the Centre will not incur unacceptable consequences for the environment.
The transition to this period can only succeed after the verification of certain assumptions on
the behavior of the Centre over the long term, and the possible implementation of technical
improvements aimed to supplement the present containment systems with passive
arrangements, which are simple and reliable over the very long term.
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However, the institutional control period will ultimately have to end. It is therefore
important to take the necessary measures to restrict the nature of the structures or equipment
to be installed there. This is why the memory of the site will be preserved as long as possible
by the archival of major data in a lasting paper record. In this respect, an archive box
containing the major documents is currently being prepared. It could contain a description of
the packages and of the inventory, a description of the installations, a drawing of the structures
and a qualitative analysis of the risks incurred by the facility, so that the risks associated with
any future use of the site can be clearly identified. This box will be archived in the local (town
halls, land survey) regional (prefecture, general council) and national (ministries, national
archives, ANDRA) administrations. Further restrictions to prevent intrusion at the site should
be established during the active institutional control period.

4. Surveillance of the centre and its environment

The surveillance of the Centre is an indispensable tool for managing the safety of the
Centre de la Manche. It relies on a series of measures stretching into time and designed to:

- confirm the observance of the statutory requirements, particularly concerning releases,

- detect any abnormal situation or development so as to locate and identify its causes
(This means continued vigilance covering any abnormal development of the facility),

- estimate the quantities of radioactive and chemical substances liable to exit the facility
and identify the pathways,

- contribute to the knowledge of the activity release mechanisms.

This plan was drawn up on the feedback accumulated since 1969 in terms of
surveillance, operating procedures, incidents, technical events and the study of the various
mechanisms involved, and also from the analysis of the risks of the installation. It accounts for
the statutory provisions imposed in terms of release control.

It is based on three major guidelines:

- surveillance of the tightness of the cap. In practice, the tightness of the cap is monitored
by visual and topographic inspection, by sampling the membrane, by hydraulic
monitoring of the different networks of the Centre, and by radiological and chemical
surveillance of the groundwater and the waters of the SWCS;

- surveillance of any releases from the disposal structures, into the networks and to the
groundwater. Water in the networks is subjected to radiological and chemical
measurements at the two outlets of the basin building. The groundwaters are monitored
by radiological and chemical measurements via 60 piezometers. These measurements
also serve to confirm the position of the groundwater table in relation to the disposal
structures and to identify the groundwater flow paths. Piezometric high and low water
maps are charted every year. Radiological and chemical measurements are also taken in
the water of the three neighboring streams (Sainte-Hélène, Grand-Bel, Rotheures) and in
the sediments;

radiological and chemical surveillance and monitoring the volumes of incurred waters
transferred from the Centre to the COGEMA La Hague reprocessing plant.

56



Atmospheric radiological tests, measurements of ambient radiation, measurements on
plants and rainfall measurements are also conducted.

More than 10, 000 measurements are taken annually. They are checked by the Office for
Protection against Ionizing Radiation which reports to the Health Ministry. Moreover, the
main results of radiological and chemical surveillance of the Centre and its environment are
presented quarterly in an information booklet for the public.

The interpretation of the measurement results is not based on thresholds or alert levels,
but on changes in the parameters measured, seen against a reference state of the installation
and its environment. This interpretation relies on a number of simple criteria established in
line with the main conceivable accident scenarios. For example, three criteria of the "absence,
appearance or change in roof deformations" type are associated with the situation in which a
large local leak of the membrane occurs.

5. Recent performance monitoring data

Since the cover cap has been installed, measurements show a sharp reduction of the
water percolating through the disposal cells. For example, in 1992, the volume of water
collected in the separate water collection system (see Figure A.3) was about 40 000 m3.
However, in 1998, the volume collected by the SWCS had decreased to about 300 m3. A
commensurate decrease in radioactivity in the leachate was also noted. For example, tritium
releases decreased from 2, 620 GBq in 1992 to 24 GBq in 1998. The timing of these decreases
in water and radioactivity collected by the SWCS correlate well with the beginning and
completion of the construction of the cover cap. Cap construction was started in 199]. and
completed in 1997.

6. Research and developement

The design of the cover cap of the Centre de la Manche required some specialized
studies to include:

- comparison of performance between several types of geomembranes (bituminous, PVC,
High Density Polyethylene), particularly in terms of durability and deformability,

- comparison of performance between several drainage materials (PVC, High Density
Polyethylene),

- concrete durability,

- historical studies of slope stability using old building sites and dikes,

- construction of a clay cover demonstration plot near the Centre de la Manche site.

7. Cost elements

The total cost of the closure system in the Centre de la Manche is about 95 million US
dollars. This cost includes construction of the cover cap, the monitoring system (including
monitoring up to the next 5 years), the visitors' centre, etc. The cost of the monitoring during
the institutional control period is estimated to be 2-3 million US dollars per year over the next
5 years. The monitoring cost will include measurements, special studies, and manpower.
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FIG .A.I. Plan view of the Centre de la Manche with cover cap and topography.
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FIG. A.2. Cross section of the cap covering on Centre der la Manche.
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FIG. A. 3. Precipitation and percolation data for the Centre de la Manche cover.
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