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Abstract. Radioactive materials have been used in Madagascar for more than four decades. They are used in medicine, industries, and for research and teaching purposes. Due to the numerous social and economic benefits derived from the use of radioactive materials, there has been a noticeable growth in the use of radioactive materials in Madagascar. The radioactive waste produced must be managed. Much work was carried out, but unfortunately, there is an enormous lack of technical infrastructure, the centralized facility of Radioactive Waste Management. This publication presents the situation of the management of the radioactive waste in Madagascar, in particular, the regulatory framework, the bodies in charge of the management of waste, the inventory of waste, the classification of waste, the centralized facility of Radioactive Waste Management, and the adequate type of storage for Madagascar.

1. Regulatory framework

1.1- National legislation and regulation

The law [1] n° 97-041 on protection against the harmful effects of ionisation radiation and the radioactive waste management in Madagascar was promulgated on 2nd January 1998. 

This law governs all activities related to the peaceful use of nuclear energy in Madagascar in order to protect the public, the environment and for the safety of radiation sources. Following the promulgation of the law, 4 decrees have been approved by the Malagasy Government. 

· a) Decree [2] n(2002-569 on 4th July 2002 dealing with designation, roles and functions of the" Autorité Nationale de Protection et de Sûreté Radiologique, Organe Technique de Radioprotection, Office Central de Gestion de Déchets radioactifs" ;

· b) Decree n(2002-1199 on 7th October 2002 dealing with the basic principles of  protection against ionisation radiation;

· c) Decree [3] n(2002-1274 0n 16th October 2002 dealing with the basic principles of radioactive waste management, and the

· d) Decree n( 2002-1161 on 9th October 2002 dealing with the detention and utilization of ionisation radiation sources in the medical field.

1.2. Institution in charge of RWM [2]
With an effective implementation of these decrees, the ANPSR (Autorité Nationale de Protection et de Sûreté Radiologique) will be the highest administrative authority in the Field of Radiation Protection and Waste Management in Madagascar. The members of the Regulatory Authority (ANPSR) have been nominated in January 2004. 

This body is supported by an Executive Secretariat, that it is not appointed until now, which is to discharge the day to day regulatory functions.

This body is also assisted by two technical bodies : 

· the OTR (« Organe Technique de Radioprotection ») and 

· the OCGDR (« Office Central de Gestion des Déchets Radioactifs »).  

According to the Decree nº 2002-569 on 4th July 2002, Madagascar-INSTN is the technical body of the Competent Authority in charge of the management of radioactive waste in Madagascar. 



2. TECHNICAL FRAMEWORK

2.1- Inventory
Radioactive sealed sources are stored temporarily at the following users’ sites:
- Centre Hospitalier Universitaire - HJRA - Antananarivo

- Laboratoire des Radio-Isotopes Antananarivo

- Laboratoire de Physique Nucléaire et de Physique Appliquée (LPNPA), Antananarivo

- Société d’Exploitation et de Construction Navale (SECREN), Antsiranana

- Galana Oil Refinery, Toamasina 

2.1.1- Radium Sources [5]
A total of 273.5 mgs Radium-226 was conditioned in one concrete lined drum at the HJRA Hospital in Antananarivo. The concrete package was left for interim storage in the hospital storage room. Another 5 needles of Ra-226 were found at this hospital.

2.1.2- Sealed High Active Sources (SHARS) [5]
Update of Inventory of radioactive waste has been performed during the year.

Table I. Inventory of SHARS

Producer 

Utilization 

Type of waste 

Nuclides 
Number
CHU-HJRA 

External Radiotherapy 
Spent sealed source 
Co-60


1
LRI 


Seed Irradiator 

Spent sealed source 
Co-60


1

2.1.2- Neutron sources [5]
Table II. Inventory of neutron sources

Producer 

Utilization 

Type of waste 

Nuclides 
Number
LRI 


Agricultural Research 
Spent sealed source 
Am-241/Be

20
LPNPA 

Research/calibration 
Spent sealed source 
Am-241/Be

2
2.1.3- Other sources [5]
Table III. Inventory of other sources

Producer 

Utilization 

Type of waste 

Nuclides 
Number
LRI 


Agricultural Research 
Spent sealed source 
Ra-Be 


6

Cs-137


4









Ir-192


1
Ra-226 
(Ores standards)
11

Unknown

2

Am-241/Be

2

SECREN 

Nuclear Gauge 

Spent sealed source 
Co-60


1
Galana Oil Refinery 
Nuclear Gauge 

Spent sealed source 
Co-60


3
LPNPA 

Research/calibration 
Spent sealed source 
Sealed sources, 

110
Ores samples
2.1.4- NORMS and TE-NORMS in mine

The exploration and the exploitation of the mining products, especially uranium-bearing, are increasing in Madagascar.
Table IV. Uranium Mine Product in Madagascar 
Company



Mining Products

Situation

CEA France 



Uranium 


Past Practice

QMM Madagascar 


Ilmenite (Zircon)

Exploitation

Pan African Mining Corp. 

Uranium


Exploration
Pencari Mining Madagascar

Uranium


Exploration
URAMAD Company


Uranium


Exploration
 Madagascar Mining Field

Uranium


Exploration

Exploration and exploitation of the mining products are always accompanied by an assessment of radiological impacts in the environment.
2.1- Waste classification

As mentioned in our regulation [3], radioactive wastes are classified as follows and depend on the activity and half life of the radionuclide:
(a) Exempted waste;

(b) Low and Intermediate Level Waste (Short Lived);

(c) Low and Intermediate Level Waste (Long Lived);

(d) High Activity Waste.

2.3- Centralized radioactive waste management facility 
For the future, the priority for Madagascar is the establishment of the Centralized Radioactive Waste Management Facility (for characterization and conditioning of spent and orphan sources).
2.4- Waste disposal option

A borehole for SHARS (Sealed High Activity Radioactive Sources) and near surface disposal for LILW are the adequate site disposal for all radioactive wastes existing in Madagascar.

3. Conclusions

In order to achieve the goal of the millennium for the development, Madagascar set up a national action plan (MAP) over the period 2007-2012. In commitments 1 and 7 of this national policy, appears respectively the construction of the national centralized radioactive waste management facility infrastructures and the environmental protection of the public. 

This installation is an essential need if we would like to follow the directives of the Conventions ratified by Madagascar with the IAEA, in particular, the Additional Protocol of the Nuclear Non-Proliferation Treaty and the Convention on the Physical Protection of Nuclear Material. 

Moreover, the set up of this centralized facility makes it possible for Madagascar to reinforce his technical capabilities in the field of radioactive waste management and the fight against nuclear terrorism. 

At the present time, the non safety of the radioactive waste and orphan sources, the inexistence of centralized radioactive waste storage, the illicit trafficking of radioactive sources remain always problems and threats for the country. 
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