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IAEA: International Atomic Energy Agency

INSTN : Institut National des Sciences et TechniggNeacléaires-Madagascar
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Section A : Introduction

Madagascar is among the latest countries thatipasdsand ratified the Joint Convention on
the Safety of Spent Fuel Management and the Safd&adioactive Waste Management. This

Joint Convention was entered into force on Jun& 200

Since then, Madagascar has made an important &fetate institutional framework and
general legislation governing all aspects of thplamentation of the joint convention and its

obligations.

This report, which is the first national reportwstten in accordance with article 32 of the
Joint Convention and presents the measures takbfatiggascar to meet each of the
obligations set out in the Convention ; it is stamed according to the guidelines concerning
the form and structure of national reports, “IABE#drmation Circular INFCIRC/604 Rev.3
of January 2015".

Madagascar is a signatory to a number of internatioonventions relating to nuclear and
radioactivity matters.
- Nuclear Treaty of Non Proliferation Weapons (NPT)
- Convention on the Physical Protection of Nucleateévial and Amendment
(CPPMN)
- Convention on Assistance in the Case of a Nucleaid&nt or Radiological
Emergency
- Joint Convention on the Safety of Spent Fuel Mamege and on the Safety of
Radioactive Waste Management
- International Convention for the Suppression ofsAaft Nuclear Terrorism
- Convention on Early Notification of a Nuclear Acerd

- Convention on Nuclear Safety

- Resolution 1540
- Code of Conduct



This report deals with the following topics :

* Section A: Introduction;

* Section B: Policy and practices in the field of @envention (article 32-1);
* Section C: Scope of application (article 3);

* Section D: Inventories and lists (article 32-2);

* Section E: Legislative and regulatory frameworki¢ses 18 to 20);

« Section F: Other general safety provisions (asiéé to 26);

* Section G: Safety of spent fuel management (agtidleo 10);
 Section H: Safety of radioactive waste manageneetities 11 to 17);
* Section I: Transboundary movements (article 27);

* Section J: Disused sealed sources (article 28);

« Section K: Planned activities to improve safety.

* Section L: Appendices.

Section B : Policy and practice

Article 32. REPORTING

1. In accordance with the provisions of Article 8ach Contracting Party shall submit a
national report to each review meeting of ContnagtParties. This report shall address the
measures taken to implement each of the obligabbtise Convention. For each Contracting
Party the report shall also address its:

(i) spent fuel management policy;

(i) spent fuel management practices;

(i) radioactive waste management policy;

(iv) radioactive waste management practices;

(v) criteria used to define and categorize radioacinaste.

B1: radioactive waste management policy and strategy

Policy and strategy for radioactive waste managéemenbeing developed.

B2 : Radioactive waste management practice



Until now all radioactive wastes generated in Madagr are arising from the use of
radioactive materials in the form of sealed anceates sources in industry, medical,
education and research fields.

There is also some waste generated in the opem#igs that contains only
naturally occurring radioactive materials (Ilmenieavy sands...). This kind of waste is note

declared as waste for the purpose of this Conventio

B3 : Categorisation of radioactive waste WASTE CLASSIFICATION (By
the Decree n°1199/2002)

Article 6:

The residues of a process of production, processinge of radioactive materials with a
mass activity greater than 74 kBq / h are consttlaseradioactive waste and can not be
discharged directly into the environment or witimeentional refuse. kg and whose daily
activity rejected is greater than:

- 3.7 kBq, very high radioisotoxicity of radioelemgriGroup I),

- 37 kBq, high radio-toxicity radioactivity (Group)/l

- 370 kBq, radiotoxicity of moderate radioelementsai@ III),

- 3700 kBq, radiotoxicity of low radionuclides (Groly).

The different groups mentioned are determined bydigulations in force.

Article 7:
The disposal and storage of radioactive waste sbaiply with the classification defined in
Articles 8 and 9 below, depending on the activitg @eriod of the radioelements contained in

the waste and on the physical form and composdfdhe waste.

Article 8

The radioactive waste classified according to ttevidy and the period of the radioelements
are the following:

(a) exempt waste:



It is the wastes whose very low level of activitip@as their elimination by conventional
techniques, without any particular consideratiantiieir radioactive properties.

(b) low and medium-level waste:

Short-lived low-level and intermediate-level wastast be divided into three categories
according to their radioactive period:

. Type 1 waste, which contains only radionuclidé$a period of less than 6 days;

. type 2 waste, which contains radionuclides wigieaod of between 6 and 71 days;

. type 3 waste, which contains radionuclides wigiedaod of more than 71 days.

(c) Long-lived waste:

This refers to wastes whose average activity igdlived alpha emitters exceeds that set for
short-lived waste.

(d) High Activity Waste:

It is waste with a thermal capacity of more thad/2 per cubic meter and a concentration of

long-life emitters exceeding that set for shoretiwaste.

Article 9:

The radioactive waste classified according to ptaldorm and composition is as follows:
- non-putrescible solid waste,

- putrescible solid waste,

- liquid waste,

- waste gases,

- and sealed sources.

NB : This classification must be uptdated.

B4 : Detection of radioactive sources in metal scrap (See photo in
annexe 2).

Madagascar is equipped with mobile and fixed coetascanners to detect materials
containing radioactive material. These devices@maaged by the Customs service through

the GasyNet Company, in the four (04) main portslatiagascar (Toamasina, Mahajanga,



Toliary, Antsiranana). In the event that it haseadtive material in the containers, the

regulatory authority (DSRSN) will take the necegsaeasures to solve this problem.

Section C : Scope of application

1. This Convention shall apply to the safety of spegitmanagement when the spent fuel
results from the operation of civilian nuclear réais. Spent fuel held at reprocessing
facilities as part of a reprocessing activity istmovered in the scope of this Convention
unless the

Contracting Party declares reprocessing to be mdrgpent fuel management.

2. This Convention shall also apply to the safetyaglisactive waste management when the
radioactive waste results from civilian applicat®orHowever, this Convention shall not apply
to waste that contains only naturally occurring raakctive materials and that does not
originate from the nuclear fuel cycle, unless ihstitutes a disused sealed source or it is
declared as radioactive waste for the purposesisf€Convention by the Contracting Party.
3. This Convention shall not apply to the safety ohaggment of spent fuel or radioactive
waste within military or defence programmes, unbisslared as spent fuel or radioactive
waste for the purposes of this Convention by theti@oting Party. However, this Convention
shall apply to the safety of management of speahtaiud radioactive waste from military or
defence programmes if and when such materialsrarsferred permanently to

and managed within exclusively civilian programmes.

4. This Convention shall also apply to dischargesrawipled for in Articles 4, 7, 11, 14, 24
and 6.

SECTION D : Inventories and lists

Article 32. Reporting, Paragraph 2

This report shall also include:

(i) a list of the spent fuel management facilities saifo this Convention, their location,
main purpose and essential features;

(i) an inventory of spent fuel that is subject to ®@vention and that is being held in
storage and of that which has been disposed o§ ihkientory shall contain a description of
the material and, if available, give information its mass and its total activity;

(i) a list of the radioactive waste management faesisubject to this Convention, their
location, main purpose and essential features;

(iv) an inventory of radioactive waste that is subjedhis Convention that:

(@) is being held in storage at radioactive waste mamagnt and nuclear fuel cycle facilities;
(b) has been disposed of; or

(c) has resulted from past practices.

This inventory shall contain a description of thatemial and other appropriate information
available, such as volume or mass, activity anai§ipgradionuclides;

(v) a list of nuclear facilities in the process of lgglecommissioned and the status of
decommissioning activities at those facilities.



Inventory of waste

In Madagascar, several disused radioactive sowesssurveyed. Many of these sources have
been characterized, packed, dismantled and retuimebdeir country of origin. However,
storage of these sources poses a big securitygmobécause the national center for radioactive
waste management and storage is not yet in plaes, ié this option is part of the priority
countries. For now, the radioactive waste is stanezhch user's storage rooms.

TABLE 1. : INVENTORY OF RW IN MADAGASCAR [1]

Location 2 Radionuclide Utilization Nbr Dmax Origine  Storage®
RADIUM SOURCES
CHU-HJRA' Ra-226 Brachytherapy 56 8.3 CEA Conditioned
France in stainless
steel drum
SHARS
CHU-HJRA' Co-60 1 China  Teletherapy
Room
Co-60 Seed 24 Norway In room
Irradiator / Russia
LRI ?

TABLE 2 : INVENTORY OF RW IN MADAGASCAR (CONT’) [1]

Location ? Radionuclide Utilization Nbr  Dmax® Origine  Storage ©
NEUTRONS SOURCES
LRI* Am-241/Be Moisture 20 Upto 200 CEA - In the room
gauge France  storage
LPNPA*® Am-241/Be Analysis/ 2 2730 Bitatron In the room
Moisture storage
gauge

OTHER SOURCES

CHU-HJRA* S1-90 Standar 4 26 - In leac pot
Ra-Be Unknown 6 70 -
LRI ? Cs-137 Unknown 4 Upto200 - In the roon
storage
Ir-192 Unknowr 1 16 -




(Ores -

Ra-226 standard) 11 90
Unknown Unknown 2 16 -
Am-241/Be -
(very low 2 -
activity)
SECREN*
2 450
Co-60 Level gauge Danmark Transfered
________________________________________________________________________________________________________________________________________________ to LPNPA
GALANA®  Co-60 Level gauge 3 10 Berthold site
LPNPA? Sealed sources,p . o arch 110 10 1AEA TNPAsie

Ores samples

'CHU-HJRA : CHU-HJRA Antananarivo

LRI : Laboratoire des Radio Isotopes - Antanarariv

3LPNPA : Laboratoire de Physique nucléaires et jsjugsappliquées, University of
Antananarivo.

*SECREN : SECREN-Antsiranana

>GALANA : GALANA Refinery Oil Toamasina

&Location: Location, City or Town
P Dmax : Max dose rate at the surface in u3v.h
¢ Storage: Type of device or facility housing therse

Section E. Legislative and Regulatory System

Madagascar has already a law on radioactive waateagement (Law No. 97-041 on the
Protection against the Harmful Effects of lonizRgdiation and Radioactive Waste

Management in Madagascar was enacted on Janub992.)

Following this law, 4 implementing regulations we@opted in 2002. Among which include
the "- Decree No. 2002-1274 of 16 October 2002henktasic principles of radioactive waste

management.

In 2012, the decree n ° 2012-1112 on the reorgaoizaf the National Authority for
Radiological Protection and Safety (ANPSR), the hfecal Body in Radiation Protection
(OTR), and the Central Office of Radioactive Wadsnagement (OCGDR) has been adopted.



These regulations will shortly be complemented tegpriptions and guides. If necessary, they

will be updated to be consistent with GSR Part 3.

E 1. Implementing Measures

Article 18. Implementing Measures

Each Contracting Party shall take, within the framwek of its national law, the legislative,
regulatory and administrative measures and othepstecessary for implementing its
obligations under this Convention.

E 2: Legislative and Regulatory Framework

ARTICLE 19. LEGISLATIVE AND REGULATORY FRAMEWORK

Each Contracting Party shall establish and maintaitegislative and regulatory framework
to govern the safety of spent fuel and radioactiaste management.

2. This legislative and regulatory framework shall yiate for:

(i) the establishment of applicable national safetyurements and regulations for radiation
safety;

(i) a system of licensing of spent fuel and radioactigste management activities;

(i) a system of prohibition of the operation of a sgaet or radioactive waste management
facility without a licence;

(iv) a system of appropriate institutional control, régory inspection and documentation
and reporting;

(v) the enforcement of applicable regulations and eftérms of the licences;

(vi) a clear allocation of responsibilities of the bagliavolved in the different steps of spent
fuel and of radioactive waste management.

3. When considering whether to regulate radioactiveemals as radioactive waste,
Contracting Parties shall take due account of thgectives of this Convention.

E 3: Regulatory body

Article 20: Regulatory body

Each Contracting Party shall establish or designateegulatory body entrusted with the
implementation of the legislative and regulatognfirework referred to in Article 19, and
provided with adequate authority, competence amaitial and human resources to fulfil its
assigned responsibilities.

2. Each Contracting Party, in accordance with ggiklative and regulatory framework, shall
take the appropriate steps to ensure the effeatdependence of the regulatory functions
from other functions where organizations are inedin both spent fuel or radioactive waste
management and in their regulation.

The Regulatory Body

10



For Madagascar, by the law:

Article 1.

The National Authority for Radiological Protectiand Safety (ANPSR), under responsible
of the Prime Minister, is the supreme administeuthority for protection against the

harmful effects of ionizing radiation and radiogetivaste management in Madagascar.

In accordance with the provisions of Article 3 @v.n ° 97-041 of 02 January 1998 on
protection against the dangers of ionizing radratiod radioactive waste management,
ANPSR is delegated to the National Institute oke8Sce and Technology Nuclear Techniques
(INSTN), cumulatively to its usual mission definieg Decree n ° 92-869 of September 30,
1992 establishing the National Institute of Nucl8arences and Techniques and organization

of this institute and the subsequent texts.

The ANPSR carries out the tasks, roles and funstadrthe regulatory body in the field of
radiation protection, nuclear safety, safeguardis engeneral, any question of the peaceful

use of nuclear energy.

Article 9.-

The ANPSR is the only authority responsible fouisg the prior authorizations required by
Law No. 97-041 of 02 January 1998, relating to:

- practices or activities involving to the exposuwrednizing radiation;

- transport of radioactive materials or radioactiaste;

- production and management of radioactive waste;

- releases or eliminations of liquid or gaseous ractive waste of any origin.

The Directorate of Radiological Safety and NucleaGafety (DSRSN

Functions of DSRSN (by the decree n° 2012-1112)

Article 15-

The Directorate of Radiological Safety and Nuclgafety (DSRSN) is responsible for :

- instructing and prepare the ANPSR's decisions (tjfinadhe ANPSR President, CAP-SRSN
and the INSTN Board of Directors);

11



- implementing the decisions taken by the ANPSR;

- preparing ANPSR activity and intervention programithin the framework of the mission

- carrying out the approved programs for the ANPSR,;

- defining the administrative procedures for thenveation of the technical bodies;

- preparing technical or administrative guides;

- preparing the draft budget to be used for the implatation of the ANPSR mission;

- managing appropriations and assets allocated tANHRSR;

- recruiting and proposing to the nomination by thee€tor General of INSTN the members
of the staff over whom he has authority;

- assisting and representing the President of ANPSRe acts of civil life of the ANPSR and
in the various remedies involving ANPSR, particiylam the context of repressive actions;

- drawing up the annual activity report of the ANPSR.

The Technical Organ in Radiation Protection (OTR)

Functions of technical bodies (by the decree n220112)

Chapter 1 —

Article 24.

The ANPSR shall be assisted in its mission by thehhical Organization for Radiation
Protection (OTR) and the Central Office for the lMgement of Radioactive Waste
(OCGDR) for carrying out all studies and technimaérations relating to its mission.

Article 25.
In addition to the above bodies, ANPSR may callrugh@ contribution of any public or

private body, whether national or foreign, if itetes it necessary

The Technical Organ in Radioactive Waste Managemen{tDCGDR)

Functions of technical bodies (by the decree n220112)

Article 27 .-

The OCGDR is responsible for:

- inventory all types of radioactive waste throughitt territory of Madagascar;

- study the requirements relating to the productygmeration and management of radioactive

12



waste, as well as risk prevention measures, torercsumpliance with their implementation to
be approved by ANPSR;

- monitoring and control of radioactive waste manageinat national level,

- managing radioactive waste whose producer is rezedmas being unable to manage it, or
has forfeited its authorizations or no longer ex@tis unknown;

- issue specifications for technical conditions aratpcal arrangements for the treatment and
packaging, transport and storage of radioactivaeyas

- propose to ANPSR any regulation concerning thdrreat, pre-disposal or disposal and
management and control of radioactive waste ardesif;

- carry out independent investigations in the evéminoaccident;

- establish and maintain specific contingency planhe event of accidents or emergencies
and to coordinate their implementation;

- organize trainings in the field of radioactive weastanagement or give advice on the
content and effectiveness of such training,

- conduct analyzes and studies relevant to the mamageof radioactive waste;

- examine the applications submitted by any bodytersubcontracting of the management
of radioactive waste produced by third parties;

- ensure the necessary contacts with national amatienal bodies concerned with the
management of radioactive waste;

- co-ordinate the interventions of the local inteti@m committees set up

Responsabilities By the decree n°1274-2002)
= Decree N° 2002-1274 on 16th October 2002 dealirgghneral principles of the
Radioactive Waste Management
Article 10:
The responsibility for waste management is entcligighe Central Office for Radioactive
Waste Management(O.C.G.D.R.).

Article11:

The primary responsibility for the safety of raditee waste management lies with the waste
producers, even if this management has been emdrtstanother person or body authorized
by the National Authority for Radiation Protectiand Safety (ANPSR) on a proposal from
the O.C.G.D.R.

13



Section F: Other general safety provisions

F1 : Responsibility of the license holder

Article 21. RESPONSIBILITY OF THE LICENCE HOLDER

1) Each Contracting Party shall ensure that prime @sgibility for the safety of spent fuel or
radioactive waste management rests with the hadfiéne relevant licence and shall take the
appropriate steps to ensure that each such licérodger meets its responsibility.

2) If there is no such licence holder or other respblesparty, the responsibility rests with
the Contracting Party which has jurisdiction ovhetspent fuel or over the radioactive waste.

By the decree n°1274-2002 on Radioactive waste gemant):

Article 12:

All radioactive waste which can not benefit frone tthecay procedure must be transferred in
accordance with procedures defined by the NatiBaaliological Protection and Safety
Authority to the Central Office for Radioactive WWadlanagement for processing,

packaging, storage and optionally storage.

Article 13:

Any person or organization can store long-livedhigh-level waste.

The storage of this waste can only be carriedratéenter designed and constructed for this
purpose by the Central Office for Radioactive Wadtmagement and authorized by the
National Authority for Radiological Protection aBdfety.

Article 14:

The National Authority for Radiological Protectiand Safety acting on behalf of the State
shall entrust to the Central Office for the Manageatrof Radioactive Waste the management
of radioactive waste in cases where the producsuct waste is recognized as being in the "
inability to manage them, has been stripped ddutiorizations, or no longer exists, or is

unknown.
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Article 15:

Each radioactive waste producer is required togtkase a person named "Waste Manager"
who is responsible for managing the radioactivetevas

This person shall be have the authority and indégece to ensure safe and efficient

management in the facilities subject to the audabion.

Article 16:

The tasks of this responsible are:

- to establish and update the inventory of radioaatnaterials and waste generated,

- to establish contact and collaborate with peopleking on radioactive materials,

- to liaise with the Central Office for Radioactiveagle Management,

- to establish a system for the archiving of datatditate the identification,
characterization, collection and storage of radigaanaterial transformed into waste,

- to ensure that the transport of radioactive wastle site is carried out in accordance with
the written safety,

- to guarantee before their transport to the Cefiifte of Management that the waste
conforms the transport and acceptance specifiabbthe Office,

- to ensure the presence of appropriate shieldingkinmgg physical protection and integrity
packages,

- to ensure that the release of waste and efflusrtarried out in compliance with the control
thresholds and the discharge authorizations,

- to report to the management of the installationasgrdent or incident concerning the
management of the waste in the installation,

- to maintain and keep up-to-date data on wastewgtems installation, municipal landfills

around the site, non-radioactive waste incineraaagsany other waste management facilities.

Article 17:

The waste producer must annually establish an tovgif existing waste as well as the
estimate of future waste generated by its instahat

This inventory will be sent to the Central Offic Radioactive Waste Management.
(OCGDR).

In the event of a significant change in the inveptthe Office will be informed.

The OCGDR may at any time request an up-to-datenitory from the producer.

This inventory should indicate the types of waatzording to the specified classification,

15



physical, chemical and radiological characterisdicd quantities.

Article 18:

A national inventory is drawn up annually by the G@R (Central Office for the
Management of Radioactive Waste) an is availabtoinistrations and the public. (See
SECTION D: Inventories and lists)

CHAPTER 4: REPORT TO THE NATIONAL AUTHORITY

Article 19:

Any radioactive waste producer and manager mushgwn annual report to the National
Radiological Protection and Safety Authority.

The quantities and types will be specified in tieigort

- waste having reached the threshold of decontrohanthg been released into the

environment and conditioned waste stored.

F2: Human and financial resources

Article 22. HUMAN AND FINANCIAL RESOURCES
Each Contracting Party shall take the appropriateps to ensure that:

() qualified staff are available as needed for safetgted activities during the operating
lifetime of a spent fuel and a radioactive wasteaggement facility;

(i) adequate financial resources are available to supfie safety of facilities for spent fuel
and radioactive waste management during their ofpegdifetime and for decommissioning;
(i) financial provision is made which will enable thapaopriate institutional controls and
monitoring arrangements to be continued for thaguedeemed necessary following the
closure of a disposal facility.

FINANCING WASTE MANAGEMENT By the decree n°1274-2D®n Radioactive waste
management):

Article 20:
Any natural or legal person who generates radieaatiaste is obliged to manage it and
finance it.

Article 21:

16



All expenses generated by the waste managemerdtapey falling within the public service
remit of the Central Office for the Management afdi®active Waste are the responsibility of
the State regardless of the own revenue genergtdeeIManagement Office.

types of waste, according to the specified clasaifon, physical, chemical and radiological

characteristics and quantities.

F3: Quality assurance

Article 23. QUALITY ASSURANCE

Each Contracting Party shall take the necessargsste ensure that appropriate quality
assurance programmes concerning the safety of $pehand radioactive waste management
are established and implemented

As mentioned in Article 49 and 5QUALITY ASSURANCE) (decree n°1274-2002 on

Radioactive waste management):

Article 49:
Waste generators and the Central Office for Radim@adVaste Management must set up a
written quality assurance program for all waste ag@ment operations approved by the

National Authority for Radiological Protection aBdfety.

Article 50:

This program should be designed to minimize tHeafsaccidental release of radionuclides
into the environment and to ensure that the packpg®sluced are in compliance with the
required criteria and that all data concerningwiaste generator packages, the radionuclides
contained, the physical form of the waste and theedate are correctly archived.

types of waste, according to the specified clasiion, physical, chemical and radiological

characteristics and quantities.

F4 : Operational radiation protection

Article 24. OPERATIONAL RADIATION PROTECTION

1. Each Contracting Party shall take the appropriateps to ensure that during the operating
lifetime of a spent fuel or radioactive waste masragnt facility :

() the radiation exposure of the workers and the putdiused by the facility shall be kept as
low as reasonably achievable, economic and soabfs being taken into account ;

17



(i noindividual shall be exposed, in normal situations, to radiation doses which exceed
national prescriptionsfor dose limitation which have due regard to internationally endorsed
standards on radiation protection ;

(i) measures are taken to prevent unplanned and ungtedrreleases of radioactive
materials into the environment.

2. Each Contracting Party shall take appropriate stépe&nsurehat discharges shall be
limited:

(i) to keep exposure to radiation as low as reasonabkyevable, economic and social
factors being taken into account; and

(i so that no individual shall be exposed, in nornitaiagions, to radiation doses which
exceed national prescriptions for dose limitatidmat have due regard to internationally
endorsed standards on radiation protection.

3. Each Contracting Party shall take appropriate stépgnsure that during the operating
lifetime of a regulated nuclear facility, in theesw that an unplanned or uncontrolled release
of radioactive materials into the environment o appropriate corrective measures are
implemented to control the release and mitigatefiscts.

The decree number 2002-1199 of 07 october 2002wtlyrin force fixes the general
principles of radiation protection against hazaegsilting from the use of ionizing radiation
to protect workers and the members of the pubiimfthe risks deriving from ionizing
radiations.

Consequently, these principles are applicablediitias at which the waste are managed.

This regulations contains 6 Titles which the magbaertant are :

TITLE I: SCOPE

Article 3:

Any practice or activity involving exposure to iaimg radiation referred to in the first ar-

ticle, including the possession, handling, use¢c@ssing, storage, processing, trade, transport
and elimination of any radioactive substance orelagtrical generator of ionizing radiation

is subject to prior authorization by ANPSR

Article 6:

In general, where the laws and regulations of Madegr do not otherwise provide, or where
they have not yet been defined, or in the absehsaah texts, any practice or activity
ipplying ionizing radiation exposure shall confotothe standards and requirements
specified in the "INTERNATIONAL BASIC STANDARDS FORHE PROTECTION
AGAINST IONIZING RADIATION AND THE SAFETY OF RADIATION SOURCES"

18



("NAMES STANDARDS AS FOLLOWS") published by the TERNATIONAL ATOMIC
ENERGY AGENCY.

F 4.1: Protection of the workers

As it's reported in the decree related to radiapawtiection :

CHAPTER 2 : DOSE LIMITATION SYSTEM

Article 9:
No practice involving exposure to ionizing radiatimay be permitted if the application of the

practice does not produce a positive net benefit.

Article 10:
Irradiation of persons and the number of persop®®xd to ionizing radiation shall be

reduced as reasonably possible.

Article 11:
In all cases, the exposure doses received mussbdHan the limits laid down in the

following Title 111.

TITLE 1l : DOSE LIMITS FOR NORMAL EXPOSURE

FIRST CHAPTER: DOSE LIMITS FOR WORKERS

Article 13:

No worker under the age of 18 years must be assigne workstation in a controlled area.

Article 14:
Occupational exposure of any worker shall not ed¢he following limits:
(a) effective dose of 20 mSv per year on average owemSecutive years;

(b) effective dose of 50 mSv in a single year;
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(c) equivalent dose to the 150 mSv crystalline lernsna year;

(d) equivalent dose to the extremities (hands and &edt) the skin of 500 mSv in one year.

Article 15:

Any pregnant woman must inform her employer.

The employer must adapt the working conditionshefwoman who has declared pregnancy
so that the effective dose at the embryo or fetesdhot exceed that provided for the public.

CHAPTER 2 :DOSE LIMITS FOR STUDENTS AND APPRENTICE

Article 16:

In the case of students and apprentices attengiexgad education for ionizing radiation and
their applications occupational exposure shallexaeed:

(a) effective dose of 6 mSv in one year;

(b) dose equivalent to the 50 mSv crystalline lensnia ygear,

(c) equivalent dose to the extremities or skin of 15/nm one year.

Article 17:

The protection of the students and apprenticesregf¢o in the preceding Article shall be
secured in the same manner as for work.

In addition, individual radiological surveillancadamedical surveillance should be

established in all cases.

F 4.2: Protection of the public

CHAPTER 4: LIMITS OF DOSE FOR PERSONS OF THE PUBLIC

Article 20:

Exposure to the public attributable to the useafzing radiation sources shall not exceed the
following limits:

(a) effective dose of 1 mSv per year;

(b) dose equivalent to the lens of 15 mSv per year;
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(c) skin equivalent dose of 50 mSv per year;
(d) in specially licensed special circumstances, thecaf’e dose may be upto 5 mSvin a
single year provided that the average dose oveb tensecutive years does not exceed 1

mSv per year.

These limits apply to the relevant critical groups.

CHAPTER 5: VERIFICATIONS OF COMPLIANCE WITH DOSE MITS

Article 21:

The dose limits laid down in Articles 14 to 20 sladply to the sum of the doses resulting
from the external exposures during the specifiatbgeand the doses incurred as a result of
the absorption of radionuclides during the samegpeihe duration of this evaluation is 50

years for adults and 70 years for children.

Article 22:

In the case of absorption of radionuclides, conmgigawith the limits laid down in Ar ticles
14 to 20 should be veri fi ed by the applicationred actual dose values incurred by the
incorporation unit for ingestion and inhalationesfied in the STANDARDS laid down in

Article 6 of this Decree.

F 4.3: unplanned or uncontrolled release of radioactive materia

F 5. Emergency preparedness

Article 25. EMERGENCY PREPAREDNESS

1. Each Contracting Party shall ensure that before dnding operation of a spent fuel or
radioactive waste management facility there arerappate on-site and, if necessary, off-site
emergency plans. Such emergency plans shouldted tsan appropriate frequency.

2. Each Contracting Party shall take the appropriateps for the preparation and testing of
emergency plans for its territory insofar as itikely to be affected in the event of a
radiological emergency at a spent fuel or radioaetwaste management facility in the
vicinity of its territory
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F5.1 : National emergency preparedness plan

There is a national emergency plan named PLAN ORBEQ@I| the type of emergency

except radiological emergency and lead by the e&wiNational de la Gestion des Risques et
Catastrophes (BNGRC) at National level.

The implementation of this plan for radioogical eergence is ongoing with BNGRC, Civil
Protection Corps and INSTN.

F6: Decommissioning

Article 26. DECOMMISSIONING

Each Contracting Party shall take the appropriateps to ensure the safety of
decommissioning of a nuclear facility. Such stéyadl £nsure that:

(i) qualified staff and adequate financial resources available;

(i) the provisions of Article 24 with respect to operaal radiation protection, discharges
and unplanned and uncontrolled releases are applied

(ii) the provisions of Article 25 with respect to emagepreparedness are applied; and (iv)
records of information important to decommissionang kept.

There are no nuclear facilities planned to be didtad in Madagascar.

Section G : Safety of spent fuel management
G1: General safety requirements

ARTICLE 4. GENERAL SAFETY REQUIREMENTS

Each Contracting Party shall take the appropriateps to ensure that at all stages of spent
fuel management; individuals, society and the emrirent are adequately protected against
radiological hazards.

In so doing, each Contracting Party shall take épgropriate steps to:

() Ensure that criticality and removal of residual hegnerated during spent fuel
management are adequately addressed ;

(i) Ensure that the generation of radioactive wast@eaisged with spent fuel management is
kept to the minimum practicable, consistent withtifpe of fuel cycle policy adopted ;

(i) Take into account interdependencies among thereliffesteps in spent fuel management

(iv) provide for effective protection of individualscsgy and the environment, by applying at
the national level suitable protective methods ggraved by the regulatory body, in the
framework of its national legislation which has degard to internationally endorsed

criteria and standards;

(v) Take into account the biological, chemical and otim&zards that may be associated with
spent fuel management;
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(vi) Strive to avoid actions that impose reasonably tatile impacts on future generations
greater than those permitted for the current getiera
(vii) Aim to avoid imposing undue burdens on future gas@ms.

Madagascar has any research reactor and theresigeno fuel for the moment.

G3: Sitting of proposed facilities

G 4 : Design and construction of facilities

ARTICLE 7. DESIGN AND CONSTRUCTION OF FACILITIES

Each Contracting Party shall take the appropriateps to ensure that:

() the design and construction of a spent fuel manageémacility provide for suitable
measures to limit possible radiological impactsidividuals, society and the environment,
including those from discharges or uncontrolleceesdes ;

(i) at the design stage, conceptual plans and, as sacggechnical provisions for the
decommissioning of a spent fuel management faailéytaken into account ; (iii) the
technologies incorporated in the design and corc$ton of a spent fuel management facility
are supported by experience, testing or analysis.

After the various missions carried out by the IAERperts, partner countries and the local
counterpart of the projects. The interim storagéhete sources in a dedicated container in a

secure location was the chosen option.

It consists of 2 containers of 40 feet:
1 for storage of used sealed sources

1 for characterization, conditioning.

All sealed radioactive sources used in the couniiybe stored in this facility.

After the various missions carried out by the IABXperts, partner countries and the local countegdar
the projects. The interim storage of these sourcasledicated container in a secure location was t
chosen option.

It consists of 2 containers of 40 feet: 1 for steraf used sealed sources 1 for characterization,

conditioning. All sealed radioactive sources usethe country will be stored in this facility.

Establishment of the Centralized Radioactive Wast&anagement Facility

Actually, the priority for Madagascar is the esisitoinent of the Centralized Radioactive Waste

Management Facility. The realization of this projscunder the RAF9062 Project.
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Steps and activities already performed

Previous case:

- Meeting with the relevant ministries (Industryealth, Higher Education and Scientific Research,
National Defence ...)

- Council of Ministers (August 14, 2018).

- Governmental verbal communication related todk&blishment of a temporary radioactive waste
storage centre in a safe and secure place (Augu2018).

- Recognition of land in Arivonimamo (50 km from #amanarivo, area more than 2508) igAugust
22,2018)

- Because of the no continuity of State in our ¢oyrat the beginning the new minister did not @tce
the obtaining of land in Arivonimamo and He promndige give us another land after another verbal

communication which will be promulgated soon.

Actual case:
The current Minister of National Defence has acegmur request but this request is currently at the

level of the Prime Minister. So, actually, we araitimg for the decision of the Prime Minister.

Conclusion: The construction of the National Radioactive W&tierage Centre will be started only

after the decision of the Prime Minister and thenpulgation of the new verbal communication.

- Equipments already obtained from IAEA for the Certralized Radioactive Waste Management

Facility:

First shipment
1- Two (02) Capsule P60, Assembly (empty capsude;nadioactive)
P60 special form vessel for Cs-137 or Am/Be sources
2- Tool Set for P60 capsule
3- Transportation Container LB100W (8038)
4- Wooden box
5- One (01) 200 litre standard steel drum
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Second shipment

6- Lead Bricks (Qty 150 standard brick with cornerckrio form 5 sides shielded cavity

7- Caution radiation area barricade tape 80mm,

8- Radiation Caution Radioactive Materials Sign 20@8mM

9- 2M X 50M Thick (white )Heavy Duty Polythene SheetiRoll

10- Karcher Tool Box 57 Piece Tool Set Including Hamme

11- Handcart Hand Trolley Maximum Load 300/500 kg BAtarge with Pneumatic Tyres

12- Lead glass 300*200*10 mm Pb Eq, Density: 5.2 10RinEq for Radium 226

13- TONG FOR SOURCE MANIPULATION

14- Teezers, specialized, compliant,

15- RADIAGEM-2000 PERSONAL PORTABLE GAMMA (DOSE RATEMD SURVEY METER
16- TELE-STTC WIDE RANGE GAMMA DOSE TELESCOPIC PROBBER RADIAGEM-2000
17- Surface Contamination Meter

18- Spectrometer Radionuclide identifier and dosemeter

19- DOSIMAN/S, manual electronic Dosimeter

20- Medical masks

21- TYVEK®-overall

22- Overshoes, PE eco overshoes pack of 110

23- Sempercare®-latex gloves type 5 size M

Total 43,727.80 Euro

G5 : Assessment of the safety of the facilities

ARTICLE 8. ASSESSMENT OF SAFETY OF FACILITIES

Each Contracting Party shall take the appropriateps to ensure that:

() before construction of a spent fuel managemenlitiga systematic safety assessment and
an environmental assessment appropriate to therdga@sented by the facility and covering
its operating lifetime shall be carried out;

(i) before the operation of a spent fuel managemeilitfacpdated and detailed versions of
the safety assessment and of the environmentasaaset shall be prepared when deemed
necessary to complement the assessments refermegaoagraph (i).
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The authorization of operation of a nuclear inséithn is granted only after it was verified
that the conditions fixed by the authorizationre tommissioning were respected In order to
get the authorization of operation, a final safabalysis report must be submitted to the
corresponding regulatory body. The report will bakiated by a commission where all the
concerned ministries are represented. The repatuutes:

* The results of commissioning of the nuclear inatalh

* The limits and the conditions of operation, whielvé to take into account final
Characteristics as well as results of commissioning

» The programmes of operation and the detailed proesiof the management of the
installation

Each safety analysis must contain the responsdertmnstrate compliance with the safety
functions and design criteria of the installatiamsder normal and accident conditions,
accompanied by a study of radiological impact

G6 Operation of facilities

ARTICLE 9.

Each Contracting Party shall take the appropriateps to ensure that:

(i) the licence to operate a spent fuel managemerityaisi based upon appropriate
assessments as specified in Article 8 and is donditon the completion of a commissioning
programme demonstrating that the facility, as canged, is consistent with design and
safety requirements;

(i) operational limits and conditions derived from tgsiperational experience and the
assessments, as specified in Article 8, are defineldrevised as necessary;

(i) operation, maintenance, monitoring, inspection gasting of a spent fuel management
facility are conducted in accordance with estal#idiprocedures;

(iv) engineering and technical support in all safetyatet fields are available throughout the
operating lifetime of a spent fuel management itgcil

(v) incidents significant to safety are reported iriragly manner by the holder of the licence
o the regulatory body;

(vi) programmes to collect and analyse relevant opegagixperience are established and
that the results are acted upon, where appropriate;

(vii) decommissioning plans for a spent fuel managenraeiiity are prepared and updated,
as necessary, using information obtained duringaperating lifetime of that facility, and are
reviewed by the regulatory body.

Section H : Safety of Radioactive Waste Management

H 1: General Safety Requirements

ARTICLE 11. GENERAL SAFETY REQUIREMENTS

Each Contracting Party shall take the appropriateps to ensure that at all stages of
radioactive waste management individuals, sociaetythe environment are adequately
protected against radiological and other hazards.

In so doing, each Contracting Party shall take éippropriate steps to :
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() ensure that criticality and removal of residual hganerated during radioactive waste
management are adequately addressed ;

(i) ensure that the generation of radioactive wasteejst to the minimum practicable ;

(ii) take into account interdependencies among therdiffesteps in radioactive waste
management ;

(iv) provide for effective protection of individualscasty and the environment, by applying at
the national level suitable protective methods ggraved by the regulatory body, in the
framework of its national legislation which has degard to internationally endorsed
criteria and standards ;

(v) take into account the biological, chemical and oth&zards that may be associated with
radioactive waste management;

(vi) strive to avoid actions that impose reasonably mtaghle impacts on future generations
greater than those permitted for the current getierg

(vii) aim to avoid imposing undue burdens on future gati@s.

H 2 : Existing facilities and Past Practices

ARTICLE 12. EXISTING FACILITIES AND PAST PRACTICES

Each Contracting Party shall in due course takedppropriate steps to review:

(i) the safety of any radioactive waste managemenitjaexisting at the time the Convention
enters into force for that Contracting Party andetasure that, if necessary, all reasonably
practicable improvements are made to upgrade thetpaf such a facility;

(i) the results of past practices in order to determaiether any intervention is needed for
reasons of radiation protection bearing in mindttbi@e reduction in detriment resulting from
the reduction in dose should be sufficient to fustie harm and the costs, including the
social costs, of the intervention.

In Madagasar, there are some ababdonned open penated by a French company (CEA).
No security measures have been taken so far foettabilitation of these old uranium mines.
(See figure XX)

H 3: Siting of Proposed Facilities

ARTICLE 13. SITING OF PROPOSED FACILITIES

1. Each Contracting Party shall take the appropriateps to ensure that procedures are
established and implemented for a proposed radieaetaste management facility:

() to evaluate all relevant site-related factors likéb affect the safety of such a facility
during its operating lifetime as well as that ofliaposal facility after closure;

(i) to evaluate the likely safety impact of such alitsgadn individuals, society and the
environment, taking into account possible evolutibthe site conditions of disposal facilities
after closure ;

(iii) to make information on the safety of such a facéitailable to members of the public;
(iv) to consult Contracting Parties in the vicinity afch a facility, insofar as they are likely to
be affected by that facility, and provide them,ufiteir request, with general data relating to
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the facility to enable them to evaluate the liksdjety impact of the facility upon their
territory.

2.1In so doing, each Contracting Party shall take #ippropriate steps to ensure that such
facilities shall not have unacceptable effects tireoContracting Parties by being sited in
accordance with the general safety requirements of

Article 11.

H 4 : Design and Construction of Facilities.

ARTICLE 14. DESIGN AND CONSTRUCTION OF FACILITIES

Each Contracting Party shall take the appropriateps to ensure that:

() the design and construction of a radioactive waséamagement facility provide for
suitable measures to limit possible radiologicapants on individuals, society and the
environment, including those from discharges oramimlled releases;

(i) at the design stage, conceptual plans and, as sacggechnical provisions for the
decommissioning of a radioactive waste managenaeiiity other than a disposal facility are
taken into account;

(i) at the design stage, technical provisions for tleswure of a disposal facility are
prepared

(iv) the technologies incorporated in the design andstoigtion of a radioactive waste
management facility are supported by experiencing or analysis.

H 5 : Assessment of Safety of Facilities

ARTICLE 15. ASSESSMENT OF SAFETY OF FACILITIES

Each Contracting Party shall take the appropriateps to ensure that:

() before construction of a radioactive waste manageifeeility, a systematic safety
assessment and an environmental assessment apasofwithe hazard presented by the
facility and covering its operating lifetime shhk carried out;

(i) in addition, before construction of a disposal fiégj a systematic safety assessment and
an environmental assessment for the period follgwinsure shall be carried out and the
results evaluated against the criteria establisbgdhe regulatory body;

(i) before the operation of a radioactive waste managgerfacility, updated and detailed
versions of the safety assessment and of the envinatal assessment shall be prepared when
deemed necessary to complement the assessmentsdrédan paragraph (i).

H 6 : Operation of Facilities

ARTICLE 16. OPERATION OF FACILITIES
Each Contracting Party shall take the appropriateps to ensure that:

(i) the licence to operate a radioactive waste managefaeility is based upon appropriate
assessments as specified in Article 15 and is tiondl on the completion of a
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commissioning programme demonstrating that thdifiacas constructed, is consistent with
design and safety requirements;

(i) operational limits and conditions, derived fromtgg®perational experience and the
assessments as specified in Article 15 are defineldrevised as necessary;

(i) operation, maintenance, monitoring, inspection tasting of a radioactive waste
management facility are conducted in accordancé established procedures. For a
disposal facility the results thus obtained shalused to verify and to review the validity of
assumptions made and to update the assessmenmisaisesl in Article 15 for the period after
closure;

(iv) engineering and technical support in all safetyatet! fields are available throughout the
operating lifetime of a radioactive waste managenfaaility;

(v) procedures for characterization and segregationaafioactive waste are applied;
incidents significant to safety are reported inragly manner by the holder of the licence to
the regulatory body;

(vii) programmes to collect and analyse relevant opegagixperience are established and
that the results are acted upon, where appropriate;

(viil) decommissioning plans for a radioactive waste manant facility other than a
disposal facility are prepared and updated, as 8saey, using information obtained during
the operating lifetime of that facility, and arevirewed by the regulatory body;

(ix) plans for the closure of a disposal facility areepared and updated, as necessary, using
information obtained during the operating lifetimkthat facility and are reviewed by the
regulatory body.

Before the constructon of the national centrallifdgi there is no operation in waste
management in the country because all disusedaetiire sources are stored at the user’s
storage room.

H 7 INSTITUTIONAL MEASURES AFTER CLOSURE.

ARTICLE 17. INSTITUTIONAL MEASURES AFTER CLOSURE

Each Contracting Party shall take the appropriateps to ensure that after closure of a
disposal facility:

() records of the location, design and inventory att flacility required by the regulatory
body are preserved,;

(i) active or passive institutional controls such asitaring or access restrictions are
carried out, if required; and

(i) if, during any period of active institutional conty an unplanned release of radioactive
materials into the environment is detected, inteti® measures are implemented, if
necessary

Section | : Transboundary Movement

ARTICLE 27.TRANSBOUNDARY MOVEMENT
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1. Each Contracting Party involved in transboundaryvament shall take the appropriate
steps to ensure that such movement is undertak&mianner consistent with the provisions
of this Convention and relevant binding internatibmstruments.

In so doing:

() a Contracting Party which is a State of origin ditake the appropriate steps to ensure
that transboundary movement is authorized and tpkaese only with the prior notification
and consent of the State of destination;

(i) transboundary movement through States of transill ble subject to those international
obligations which are relevant to the particular des of transport utilized;

(i) a Contracting Party which is a State of destinatstwall consent to a transboundary
movement only if it has the administrative and mécdd capacity, as well as the regulatory
structure, needed to manage the spent fuel orabd®active waste in a manner consistent
with this Convention;

(iv) a Contracting Party which is a State of origin dhalthorize a transboundary movement
only if it can satisfy itself in accordance witletbonsent of the State of destination that the
requirements of subparagraph (iii) are met priorttansboundary movement;

(v) a Contracting Party which is a State of origin dhake the appropriate steps to permit
re-entry into its territory, if a transboundary mawent is not or cannot be completed in
conformity with this Article, unless an alternats&fe arrangement can be made.

2. A Contracting Party shall not licence the shipmehits spent fuel or radioactive waste to
a destination south of latitude 60 degrees Soutkstfwrage or disposal.

3. Nothing in this Convention prejudices or affects :

() the exercise, by ships and aircraft of all Statésnaritime, river and air navigation rights
and freedoms, as provided for in international law

(i) rights of a Contracting Party to which radioactiwaste is exported for processing to
return, or provide for the return of, the radioastiwaste and other products after treatment
to the State of origin ;

(iii) the right of a Contracting Party to export its spérel for reprocessing

(iv) rights of a Contracting Party to which spent fuekixported for reprocessing to return, or
provide for the return of, radioactive waste antestproducts resulting from reprocessing
operations to the State of origin.

Section J : Disused sealed sources

ARTICLE 28. DISUSED SEALED SOURCES

1. Each Contracting Party shall, in the framework tsfmational law, take the appropriate
steps to ensure that the possession, remanufagtoridisposal of disused sealed sources
takes place in a safe manner.

2. A Contracting Party shall allow for re-entry inttsiterritory of disused sealed sources if,
in the framework of its national law, it has aceapthat they be returned to a manufacturer
gualified to receive and possess the disused ssal@tes.

All disused radioactive sources are stored at fae’'sistorage roor(5ee SECTION D:

Inventories and lists)
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Section K : Planned activities to improve safety

Madagascar is preparing to complete the legislaimhregulation covering all aspects of
radiation protection, nuclear safety and nucleausty. At this subject a main law was

already drafted.

The construction of one centralized facility witlt@ntainers of 40 feets is planned.

All sealed radioactive sources used in the countiiyoe stored in this facility.
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