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ABSTRACT 
France disposes of all radioactive waste produced on its territory. 

Short-lived waste (with a half-life shorter than 30 years) are disposed of, since 1969 on the 
"La Manche" disposal facility (CSM "Centre de La Manche"). 

As this center will be saturated in 1994, ANDRA (French National Agency for Radioactive 
Waste Management) has undertaken in 1984 the studies and works necessary to the realisation 
of a new disposal facility. 

TECHNICATOME was associated, since the beginning of those studies and was chosen by 
ANDRA as Prime Contractor for the new Radwaste Disposal Center. 

French conception was chosen by Spanish Authorities in 1987, ENRESA (Empresa Nacional de 
Residuos Radioactivos SA) selected the Cabril Site in the South of Spain as disposal of low and 
medium activity radwaste. TECHNICATOME was associated with this project, through a joint 
French-Spanish engineering team. 

Authority of North Carolina State (USA) decided in 1989 to build a low-level radioactive waste 
disposal facility and the contract has been awarded to CNSI (Chem Nuclear System Inc. ) with a 
proposal based on the French experience. A f rench team ANDRA/TECHNICATOME/SGN is in 
charge of the design of the disposal facility. 

1. General 
1. 1 Management criteria applied to French disposal conception 

Design and construction of a near-surface disposal facility for short-lived radioactive waste are 
based on two main safety criteria : 

- waste must be isolated from the environment during the "decay period", i. e. during the time 
in which the radioactivity decreases naturally to negligible levels; and 

- this period, during which institutional control of the disposal facility is necessary, must be 
limited in time. In France, it was decided that, taking into account the building and operating 
principles of shallow land disposal centers, this period should not exceed 300 years. The 
institutional control period could be shortened if at the end of operations it is determined that 
the total radioactivity of the facility is less than authorized limits. 

The first criterion requires that there be no radioactive releases from the facility to the 
environment under normal operating conditions. In other words, both the waste form and the 
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disposal structure that receives it must together provide intrinsic safety. To this end, a 
preventive protection system is deployed in which physical barriers protect the waste's integrity 
and collect water that might have come in to contact with the waste. 

Public health and safety also require that the consequences of an accident be within acceptable 
limits. Although the probability of such.an occurence is low, it is foreseen that the disposal site 
itself would act as an additional barrier to the spread of contamination. 

The second criterion required limits on the activity levels of waste accepted for disposal, whether 
this involves short-lived or long-lived radionuclides, such as alpha emitters. Specific limits are 
determined by the environmental impact study, which includes an analysis of radiological 
impacts, that is required before permission to construct and to operate the disposal facility is 
granted. 

The safety of the disposal system thus relies upon a certain number of specifications that 
involve; development of waste forms, disposal facility construction, and site selection. 

Once a site ' t ias been selected following very specific rules, a waste management system must be 
implemented to gua r^ntee the quality of the operations carried out on the wastes and structures 
for a long time. The safety of waste facility depends on the rigor of such a quality control 
system, 

1. 2 Waste acceptance (French disposal) 

Only low- and medium-level waste containing primarily short-lived radionuclides, i. c. less than 
30 year half lives, may be accepted for disposal in a near-surface facility. 

For each disposal facility, strict rules specify the maximum quantity of each radionuclide 
allowed in the waste. For example, the following limits are specified in the case of the Centre de 
La Manche for the most common beta-gamma radionucides: 

Cobalt-60 1,200 Ci/t 44,400 kBq/g 
Strontium-90 20 Ci/t 740 kBq/g 
Cesium-137 130 Ci/t 4,810 kBq/g 

The quantity of long-lived radionuclides must be extremely low so that long-term risks-after 
facility decommissioning are negligible under all circumstances, regardless of the use to which 
the land is put. 

Accordingly, the maximum quantity of alpha emitters must be less than the following, an 
average of 370 Bq/g for all waste combined and less than 3 , 700 Bq/g for any individual 
container of waste. 

Furthermore, the waste form must be qualified by ANDRA for acceptability for disposal prior to 
shipment and must meet ANDRA's specifications. 

By waste form, or package, we mean the unit constituted by the waste, which may have been 
incorporated into a solid matrix and by the container into which it is placed. 

There are about 15 types of standard containers for which disposal costs are minimal. However, 
waste generators are free to choose the method of processing they wish for the waste put into 
these containers, such as cementation, bituminization, resias, etc. as long as the processing tech
nique has been qualified by ANDRA. A hundred types of waste packages are thus accepted. 
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When the waste cannot be placed into standard containers, special containers must be used, 
subject to review and approval by ANDRA and at supplemental cost to the generator. 

The sources of disposed waste generally fall into one of the following categories: 
- nuclear power reactors, which generate solid waste, air filters, primary coolant water filters, 

ion exchange resins, and evaporator concentrates; 
- spent nuclear fuel reprocessing plants, which generate primarily solid waste acceptable for 

diposal; 
- nuclear fuel cycle facilities ; and 
- small generators, which produce essentially short-lived beta waste. 

The majority of waste is emplaccd into one of three broad categories of containers; 
- 100 or 200 litre steel drums, which represent the majority of waste received for disposal; 
- standardized metal boxes of 2. 5, 5 or 10 m 3 ; or 
- standardized 2 m 3 high-integrity concrete drums, which can contain irradiating waste with 

higher activity levels up to about one hundred kilo Becquerels per gram; some of waste receipts 
are in this container. 

2. The Aube (France) Disposal Facility — Design, Construction, and 
Operational Startup 

2. 1 Introduction 

France produces 80% of its electric power from 59 nuclear power plants. Control of the fuel 
cycle and long- term control of wastes have been associated to this ambitious program. For 
example, for nearly 25 years now, France is endowed with a storage centre for low and medium 
activity nuclear wastes, thus ensuring long-term control of Q0% of the volume of wastes 
produced by its nuclear industry. 

The "Manche" disposal facility opened in 1969, was scheduled for closure in 1994 after 
receiving over 500,000 cubic metres of wastes. It is for this reason that ANDRA decided in 
1985 to build a new disposal facility in the Aube Department of France, 200 kilometres from 
Paris. 

It was at this time that ANDRA selected TECHNICATOME for the engineering. 

Studies for new French low and medium activity radwaste disposal began in 1984. 

TECHNICATOME has performed a set of preliminary studies enabling to determine the main 
basic data and design options for the facilities to be set up on this new site. 

The major items of analysis concerned the optimization of the on-site radwaste packaging and/or 
treatment modes and the definition of the disposal modes for each type of packages. 

The detailed studies undertaken by ANDRA and completary made by TECHNICATOME enabled 
to gather all data necessary for the engineering work. 

2. 2 Concise description 

The Aube disposal facility is to receive a million cubic metres of low and medium activity wastes 
during a period of at least 30 years, i. e. 25,000 to 30,000 cubic metres a year. Built on a 100 
hectare site, it consists mainly of four parts. 
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The disposal zone 

This mainly comprises; 
- 24 disposal structures (in the complete operating phase, these will be over 400), divided into 

six groups of 1 to 5 structures. Each group is equipped with a mobile roof and an overhead 
travelling crane; 

- A network of underground galleries beneath each group of structures and on either side of the 
central track of the site. This gallery contains the Separative Water Collection System 
(SWCS) for collecting waters that have infiltrated into the loaded structures, the rain water 
network of the empty structures, and the distribution of power ; and 

- The terminal structure containing the BGSN water retention tanks and the infiltration waters 
into the underground gallery, together with the pumping, ventilation, and heating 
installations. 

Conditioning shops 

The 5 and 10 m 3 metal caisson conditioning shop. 
Its function is to inject mortar into the caissons so as to dispose them in the structures. 

The 200 litre drums conditioning workshop. 

This is intended for loading 200 litre drums carried in 20 or 40-foot containers to the 1,000 ton 
hydraulic press compacting stage, blocking the cakes thus obtained in 400 litre drums using 
mortar made in the installation. This shop also comprises an automate store for sorting the 
drums. 

The buildings 

- The services building (laboratory, changing rooms, etc. ) 
- The administrative building (management, administration of the centre, etc) 
- The mechanical workshop (servicing of vehicles, etc. ) 
- Transit building for drums not up to specification 
- The gate-house 
- The restaurant 

- The visitors reception building 

Other technical installations 

- The power distribution and transformer substation 
- The storm waters reservoir 
- The pumping and drinking water station 
- The purification station 
- The meteorological station 
- The helicopter pad 
2 .3 Design 

TECHNICATOME designed the Aube disposal facility on the basis of the following four main 
objectives ; 

- Improving the long- and short-term disposal safety; 
- Meeting foreseeable changes in regulations, particularly with regard to exposure of the 

personnel; 
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- Achieving a satisfactory level of reliability ; and 
- Obtaining efficient management of the packages. 

These objectives were achieved by implementing the following technical solutions. 

New disposal concept 
To prevent the packages from coming into contact with rain waters during the operating phase or 
runoff waters or possible leakages of the final cover during the surveillance and rehabilitation 
phases, a new disposal concept has been developed. The disposal structures consist of a 
foundation pit with sides 25 m long and walls 8 m tall. A metal frame covers the structure 
during loading, together with part of the adjacent structure containing the transport truck. The 
packages are handled by an overhead travelling crane of suitable capacity. The space between 
the packages is filled with gravel or mortar, depending on whether the package has a durable 
envelope or a metal envelope. The structure is then closed off by a slab and rendered watertight» 
after which the frame is moved over the adjacent structure. This design offers many 
advantages: the packages are kept permanently sheltered from the rain when the structure is 
being loaded and following closure of the structure; once closed, the disposal structures form 
monolithic blocks providing better behaviour in the presence of seismic shock or distortion of the 
terrain during the surveillance or rehabilitation phases; the dosage rates absorbed by the 
personnel are considerably reduced by the existence of two walls between the disposal facility and 
the zone in which the personnel work; and the cab of the overhead travelling crane is equipped 
with biological shielding. 

Automation of the facilities 

All the package handling operations on the Aube disposal facility are performed by specialized 
and remote-controlled equipment. 

- Storage function 

For the four groups of structures used full-time, operation is automatic after pick-up of the 
packages as regards the various movements, identification of the package, setting down and 
transmission of the coordinates to the computers. 

- Drums conditioning unit 

This unit, which operates automatically, is controlled from the control room by the control-
monitoring supervision and management system. 

Control-monitoring supervision and management system 

The control-monitoring supervision and management system consists mainly of three parts. 
(1) Management ensuring 
- Verification that the packages received at the site correspond to those declared by the 

generators, 
- Preservation of a print cf all the operations performed on the packages (compacting, grouting, 

storage, etc. ) , 
- The ability to pinpoint a package at the site, and 
- The drawing up of reports of the activity of the site. 
(2) Supervision 
- For providing the operator with means of control and monitoring of all the conditioning shop 
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equipment. 
- For facilitating maintenance, 
(3) Control and monitoring for 
- the mechanical process, 
- the mortar production installations, 
- the ventilation 
- the power distribution, and 
- managing the active and "dubious" effluent networks. 

The control-monitoring supervision and management system consists mainly of two mutually 
backed up computers, connected by a telematics network to the 19 programmieg automats 
controlling the installations. Five graphic operating stations manage the 60 mimic displays and 
about 6500 items of information. About 12 alphanumeric consoles and printers ensure 
management and supervision. The control- monitoring supervision and management system is 
connected by TRANSPAC to the main-frame computer at the ANDRA head office. 

The same design rules as for reactors 

The conditioning units of the caissons and drums have been built applying the same rules as those 
governing the design of nuclear reactors, in particular with regard to nuclear safety, zoning, 
confinement, ventilation, radiological protection, detection means, and firefighting means. 

2. 4 Construction 

The work of constructing the Aube disposal facility took place over a 5-year period. 
Nonetheless, two main phases can be distinguished; 
-'General preparation of the site, construction of the disposal structures, and caisson condition

ing units 

1987 - Preparation of the site, construction of the access road to the centre, and clearance of 
growth 

1988 - General earthmoving and execution of the storm waters reservoir 

1989 and 1990 - Execution of roads and various networks 

From July 1989 to February 1990 - Construction of the disposal structures, SWCS, and 
terminal structure 

From January 1989 to January 1991 - Construction, erection/installation, and testing of the 
mobile roofs and overhead travelling cranes 

From July 1989 to May 1991 - Construction, erection/installation, and testing of the caissons 
conditioning unit 

- Construction of the drums conditioning unit 

The construction, erection/installation, and testing of all the equipment for this unit took place 
from January 1990 to September 1992. 

2. 5 Operational startup 

The transfer of the installation for operation occurred between ANDRA and TECHNICATOME 
from 1991 to Sept. 1992 at full satisfaction of ANDRA the owner. 
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The Aube disposal facility has been running since the 13th January 1992. 

After 13 months of operation, over 8,000 packages have been stored (as of end February 
1993). 

The drums conditioning unit has been operating since the 25th January 1993. 

2.6 Conclusion 

Constantly striving to possess a nuclear industry that generates no pollution, France has built 
and operated since the beginning of 1992 a modern, high performance wastes disposal facility. 
Applying novel, reliable, and safe technical solution combined with wide dissemination of 
information to the public, this achievement has resulted in acceptance of this low and medium 
activity wastes disposal facility by the population. Under the pressure of the French Ecologists 
Lobby (about 20% of votes), the Authorities are gradually requiring the same constraints as for 
other industries for wastes. 

3. Spain Low and Medium Activity Radwaste Disposal; El Cabril Center 

The radioactive waste general management plan presented by ENRESA (Empresa Nacional de 
Residuos Radioactivos S. A. ) to the Ministry of Industry and Energy, and approved by the 
Spanish Government in October 1987, led ENRESA to undertake the studies and work required 
for the construction of a low and medium activity Radwaste Disposal Facility. 

The selected Cabril site is currently being used by ENRESA for temporary storage of LA and MA 
Waste while awaiting final disposal. The site is located in the Sierra Albarrama in the province 
of Cordoba. 

To achieve the objective set by the Spanish Government, namely to have the disposal facility 
operational by 1992 ENRESA decided to associate the following companies with the project: 
• INÏTEC, a Spanish engineering company, and 
• TECHNTCATOME, a French engineering company, responsible for construction of the 

second French Radwaste Disposal Facility in the department of Aube. 

The creation of a joint French-Spanish engineering team, makes it possible to adopt safety and 
design principles already applied in France, with respect for final near-surface disposal of LA 
and MA radioactive waste, for the Cabril project. 

3. 1 Cabril site 

This site has a total area of 1200 hectares, and is located in the Sierra Albarrama (Sierra 
Morena Massif) in the Province of Cordoba, 450 km away from Madrid to the south. 

The selected zone has an area of about 30 hectares, and comprises, in geological terms, a folded 
series of crystalline schists, gneiss, and mica schists. The fracture density is low. 

3. 2 General organization of the site 

All wastes arriving on the site in 200 1 metallic drums are placed inside concrete containers in 
which they are blocked by mortar so that to make a concrete block weighing 24 tons with 
external dimensions 2. 25mX 2. 25m X 2. 20m. 

Then these containers are stored in works like platforms. The modular design of these works and 
the standardization of the waste container enable a remote operation. 
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Prior to the disposal the waste conditioning workshop set up at El Cabril allows a volume 
reduction by compaction of technological waste by incineration of waste originated by small 
generators, and packaging of secondary wastes (solids and liquids) generated by the center's 
facility. 

3. 3 Disposal platforms 

The design principles of the disposal platforms aim to isolate waste containers from water and to 
limit the radioactivity with respect to the workers and the public. 

3. 3. 1 Platforms 

Each platform is constituted by a concrete flooring which received the containers and sustaining 
the concrete walls. 

External dimensions are 24m X 19m X 10m each platform being able to dispose 320 concrete 
containers. 

During the operation phase, the work is over topped by a mobile roof ensuring protection against 
rainfalls. This roof includes handling means for concrete containers with remote operation. 

The lower concrete flooring is made of different waterproof or porous layers enabling to collect 
and drain the potential seepage towards the underground collector. 

After laying down the containers in the disposal vault concrete roof is placed to close the work. 
This roof receives a temporary cover waiting for the final one. 

3. 3. 2 Final coverage of the structure 

The disposal structures, for which the operational phase has been completed, are protected 
against the ingress of rainwater by covering with impermeable, self-draining material, 
combining with the raft foundation to form the second containment. The waterproofing system 
of this cover restricts infiltration to a minimum. 

3. 3. 3 Collection and monitoring of infiltration water 

All structures are equipped with systems for the collection and monitoring of any infiltration 
water passing through the final coverage. 

This underground system makes it possible to monitor the first containment system in its 
entirety, and part of the second containment system (final coverage) of each disposal cell. The 
design of this system makes it possible to identify the point of degradation in a disposal structure, 
if the presence of contaminated infiltration water is detected. The system is designed to operate 
throughout the surveillance phase. 

3. 4 Waste embedding shop 

The waste processing and embedding operations are conducted on the site in dedicated premises 
designated the "Waste Embedding Workshop". 

The three main purposes of this shop are : 

• compaction of compactable waste, 
• embedding of waste from small producers, and 
• treatment of waste produced in the center. 
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The quantities processed per year should be approximately as follows. 
• 8,000 steel drums for compaction, 
• 6,000 litres of scintillation liquid for incineration, and 
• 2 tonnes of biological waste for incineration. 

The initial operation is to receive, off-load and place in temporary storage, using appropriate 
handling equipment, the waste delivered for embedding in containers or trailers. 

Technological waste placed in 200-litre steel drums is compacted with a 1000-tonne press, on a 
batch basis. 

Scintillation liquid and incinerable solid waste is then incinerated on a batch basis. 

All treated waste resulting from the compaction operation is blocked in concrete containers by 
injection of a hydraulic binder. 

The majority of waste compaction, incineration, and blocking operations are fully automated. 

The remote control equipment and radioprotection data panels are grouped in the embedding shop 
control room. 

3. 5 Conclusion 

Conjugated actions conducted by the Employer ENRESA on the one hand, and the joint French-
Spanish engineering.team comprising TECHNICATOME and INITEC on the other, will make it 
possible to construct the Cabril Radwaste Storage Center and commission the Center in 1992, 
achieving these objectives and meeting the various safety regulations and requirements 
concerning the final disposal of LA and MA waste. 

4. North Carolina Low-Level Waste Disposal Facility 
The Low-Level Radioactive Waste Policy Act, passed by Congress in 1980, and the Low-Level 
Radioactive Waste Policy Amendments Act of 1985 require states to provide for the timely 
disposal of low-level radioactive wastes (LLRW) generated within their borders. In response to 
this legislation, Alabama, Florida, Georgia, Mississippi, North Carolina, South Carolina, 
Tennessee, and Virginia joined together to form the Southeast Interstate Low-Level Radioactive 
Waste Management Compact (Compact). South Carolina, the first host state for the Compact, 
is currently providing LLRW disposal service for the Compact at the Barnwell Waste 
Management Facility Site (Barnwell). Barnwell is operated by Chem-Nuclcar Systems, Inc. 
(CNSI). North Carolina will serve as the second host state. 

CNSI has developed the conceptual design for the North Carolina Low-Level Radioactive Waste 
Disposal Facility (Facility) based on the French concept in association with ANDRA-
TECHNICATOME and SGN, grouped as "French Engineering Group". 

4. 1 Facility summary 

The Facility will be located within one of two potential suitable sites. The final site will be 
selected after site characterization programs when each potential suitable site has been completed 
and evaluated. 

4- 1. 1 Facility layout 

The Facility will be divided into two distinct areas : 
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• the restricted area, which will include most of the waste receiving, handling, packaging, 
and disposal facilities; and 

• the unrestricted area, which surrounds the restricted area and includes the buffer zone. 

The restricted area, which will be surrounded by a security fence, will include. 
• disposal units, 
• Waste packaging building, 
• Waste package storage building, 
• Movable building, 
• overpack storage area, 
• access roads, and 
• disposal area storm runoff and drainage control structures. 

The unrestricted area will include. 
• Administration Building, 
• Site Access Building, 
• Maintenance Building, 
• Truck Inspection Building, 
• Warehouse Building, 
• Utility Building, 
• electrical supply, firewater tank, sewage treatment plant, and other utility systems, 
• fuel dispenser, 
• access roads, 
• parking areas, and 
• storm runoff and drainage control structures. 

4. 1. 2 Design overview and waste packaging 

The French concept and experience is used for this disposal. 

The Facility design incorporates the use of the Integrated Vault Technology (IVT) proposed by 
CNSI. The IVT consists of above-grade concrete disposal units, made up of reinforced concrete 
disposal modules which will be filled with waste packages and covered by an engineered earthen 
cover. 

Infiltration of water into the disposal modules is not anticipated ; however, for added protection, 
an infiltration collection and detection (ICD) system will be installed within each disposal unit. 
This monitoring system will detect infiltrated water draining from the disposal modulés and 
sound an alarm if water is detected. Detection equipment will be fully accessible for repair, 
replacement, or upgrade as technology advances during the operating life of the Facility. 

After the active disposal module is fully loaded, a reinforced concrete roof slab will be cast in 
place to cover and seal the disposal module. The Movable Building will then be moved to cover 
the next active disposal module. The filled disposal modules will be covered with an engineered 
earthen cover and monitored to demonstrate compliance with regulatory requirements. 

4 .2 Assumptions 

The following assumptions were used in the development of the DBS : 

• the disposal modules will contain Class A, Class B, and Class C LLRW; 
• the Facility will operate for a period of 20 years; 
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• North Carolina General Statute requires that the state of North Carolina provides disposal 
capacity for 20 years or 32 million cubic feet of waste, whichever occurs first. The two 
potentially suitable sites currently being characterized will provide the capacity for 32 million 
cubic feet. However, current projections of waste inventory show that only approximately 
11 million cubic feet will require disposal during the 20-year operation period; 

• disposal operations will be scheduled primarily to occur during one 8-hour week; 
supplemental shifts will be scheduled if necessary; 

• disposal module construction will require excavation of unsuitable surficial soils. Excavated 
areas will be backfilled with selected materials prior to construction; 

• the bottom of the Facility as it relates to North Carolina General Statute is the bottom of the 
waste package which coincides with the finished floor elevation of the disposal module; and 

• waste container sizes, shapes, and features will be similar to those presently used by 
generators. 

5. Other International References 
The French surface disposal design for low and medium activity short-life radioactive waste is 
now recongnized internationally. 

The basic principles are unchanged, only modifications have been made to equipment 
construction and to operating and supervisory procedures, thus drawing on the benefit of more 
than 20 years experience in the operation of the Manche Disposal Facility and the construction 
and commissioning of the Aube Disposal Facility. 

The skills of ANDRA and its engineering working in this area via TECHNTCATOME and SGN 
were put to optimum use internationally as part of cooperation agreements confirmed by many 
advisory and evaluation assignments. 

After Spain, where TECHN1CATOME was fully involved with a Spanish engineering company, 
the French concept has henceforward been adopted by several countries among which are several 
"compacts" in the United States, Japan and more recently in Mexico. These countries asked for 
French assistance to study the feasibility, design, and even engineering of their surface disposal 
on the basis of the principles applied by ANDRA in France. 

5. 1 Prime contracting assistance assignment 

The French participaton in international disposal projects first led to consulting assignments 
including primarily; 

- Oak Ridge, Tennessee (USA) 

Working with ANDRA, in 1987, SGN drew up a full report for the Department of Energy 
(DOE) concerning the French experience in terms of surface disposal. 

This study groups together regulation requirements, choices, and qualifications of sites, waste 
acceptance criteria, principles of disposal design, etc. 

The report was followed by a case study carried out on the basis of typical radioactive waste 
packages existing in the USA and an operator training program for DOE personnel in France. 

- State of Illinois (USA) 
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The IDNS (Illinois Department of Nuclear Safety), as part of the engineering package for its 
disposal center, called in SGN/ANDRA to define the bases of its computerized waste package 
tracking system, similar to the French system developed by ANDRA and running on the CSM 
and CSA disposal centers. 

A conceptual study was then carried out on the principles of disposal safety applicable in Illinois. 
They cover four main subjects; 
• Waste acceptance criteria and source term, 
• Boundary conditions for safety analysis, 
• Concrete degradation model, and 
• Structural performances of concrete. 

- Japan 

In cooperation with ANDRA, SGN drew up a full report on the radioactive waste package 
tracking system more particularly package traceability from generation at generators, through to 
final disposal. 

SGN then developed a computerized tracking system for FEPC (Japanese Federation of Electrical 
Power Companies) and gave a demonstration at the clients in Japan. 

The operator manual drafted at this time takes into account the regulation and particularities of 
the Japanese organization for radioactive waste management. 

Finally, SGN, working jointly with ANDRA, studied the characterization of Japanese 
radioactive waste, illustrated by case studies on typical waste produced by Japanese plants. 

This study was the practical application to' the Japanese case of the management principles and 
methods developed by ANDRA as used in France. 

- Taiwan 

In 1989, SGN and ANDRA carried out a mission to evaluate the management practice used for 
radioactive waste in Taiwan. The mission was completed by the publication of a report including 
recommendations for the establishing of a general radioactive waste management program and 
defining safety objectives for the management and disposal of the waste. 

5. 2 Participation in the production of surface disposal 

The international participation of the French, in addition to the above described Spanish example 
applied to production studies among which we might mention : 

- Mexico 

With its Eurisys network, SGN and ANDRA were engaged in a feasability study for surface 
disposal of radioactive waste on the Laguna Verde site. 

This study is a site survey with evaluation of its characterization, an inventory of the waste 
packages to be disposal, the design of the disposal on the CSA model and the definition of the 
principles and safety options. 

5. 3 NPP on-site disposals 

Some countries have been thinking of on-site disposal facilities for 2 or 4 units. These disposals 
have to be designed as a Monitoring Retrievable System (MRS). TECHNICATOME taking 
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advantage of its experience has made feasibility studies of such facilities located close by the 
NPR 

5.4 Conclusions 
Thanks to their experience in France and abroad in the field of low to medium activity short-life 
waste surface disposal, ANDRA, SGN, and TECHNICATOME are capable of applying the 
waste management principles defined by ANDRA to the design and production of disposal 
facilities having different characteristics according to the chosen country or site while 
guaranteeing an optimum level of safety during operation and after shutdown. 

In close conjunction with ANDRA, TECHNICATOME and SGN have demonstrated that they 
are capable of working together with the government organization agents, local authorities, and 
the public concerned in order to'take into consideration their demands or requirements at the 
design stage and through to the operating procedures used within the centers. 
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