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Abstract. The regulatory framework as established by the Sudan Atomic Energy Commission (SAEC) Act,
promulgated in 1996, is described in the report. Three levels of responsibility in meeting radiation protection
requirements are established: the Board, the Radiation Protection Technical Committee as the competent
authority in the field of radiation protection, and the SAEC Department of Radiation Protection and
Environmental Monitoring as the implementing technical body. The report also refers to environmental activities,
patient doses in diagnostic radiology, the management of disused sources, emergency preparedness and orphan
sources, and the national training activities in the radiation protection field.

INTRODUCTION

The use of ionizing radiation in Sudan started in the early 1930s, in the field of diagnostic
radiology. The use of radioisotopes and nuclear techniques in medicine started in 1965 and
gradually spread to other disciplines (agriculture, animal research, hydrology, etc.).

Radiation protection as a discipline started on a limited scale in 1967. In 1971, a law entitled
"Regulation of the Use of Ionizing Radiation, 197V established a committee responsible for
licensing medical radiation practices.

The "Atomic Energy Committee Act, 1973" established, under the supervision of the
Chairman of the National Research Council, a committee with a mandate to promote the use
of nuclear techniques and to oversee safety in all activities involving the use of ionizing
radiation.

However, the two laws did not provide for the establishment of a regulatory framework or a
technical authority for radiation protection.

THE REGULATORY FRAMEWORK

The "Sudan Atomic Energy Commission (SAEC) Act, 1996" created three levels of
responsibility for meeting radiation protection requirements:

THE BOARD

Membership
The Council of Ministers appoints the Board from among high-level officials and scientists;
currently the Board has 21 members. The Board is empowered to issue regulations, to
promote the use of radiation and nuclear techniques and to ensure radiation safety.

Functions
The Board is responsible for:

(a) approving the structure of the promotional body and of the regulatory body and
issuing regulations governing their functions and relationships,

(b) regulating the use of radiation and nuclear techniques,
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(c) ensuring the safety of humans and the environment from possible adverse
consequences of the use of radiation and nuclear techniques,

(d) appointing the Radiation Protection Technical Committee (RPTC) as the competent
authority in the field of radiation protection,

(e) issuing regulations and safety guides drafted and submitted to it by the RPTC,
(f) licensing practices recommended to it by the RPTC, and
(g) licensing sites of radiation and nuclear installations recommended to it by the RPTC.

THE REGULA TORY A UTHORITY - THE RPTC

Membership
The RPTC is a national committee whose members are drawn from major institutes and
departments connected with the use of ionizing radiation and from bodies responsible for the
safety and security of humans and the environment in Sudan.

Functions
The RPTC has the following functions:

(a) preparing drafts of radiation protection regulations and technical guidelines, to be
issued by the Board;

(b) establishing radiation protection and environmental monitoring policies and priorities
and securing the necessary funds;

(c) supervising the implementation of regulations and safety guides by the designated
radiation protection institution;

(d) establishing a technical body to implement regulations and recommendations or
assigning their implementation to an existing technical body;

(e) making recommendations to the Board with regard to the issuing of licences for
practices and sites;

(f) issuing permits to initiate the operation of licensed practices; and
(g) issuing licences, at the recommendation of the designated radiation protection

department, for:
• designs and drawings of buildings,
• radiation workers,
• the export and import of radioactive materials for licensed practices,
• the certification of radiation sources,
• the transport and storage of radioactive sources and waste,
• the management of radioactive waste, and
• the disposal of cleared radioactive waste.

THE IMPLEMENTING TECHNICAL BODY

The RPTC has designated the Department of Radiation Protection and Environmental
Monitoring (DRPEM) of the SAEC as its technical body.

Staff of the DRPEM
The DRPEM, which collaborates closely with departments of analytical chemistry, applied
physics and instrumentation, employs 17 scientists and technicians (3 Ph.D., 5 M.Sc. and
7 B.Sc, and 2 with 3-year post secondary school diplomas).
Functions of the DRPEM
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The DRPEM has the following functions:

(a) examining licence applications;
(b) carrying out inspections;
(c) keeping an updated inventory of sources;
(d) supervising waste management and storage facilities;
(e) establishing an environmental monitoring programme;
(f) enforcing regulation and safety guide requirements;
(g) providing quality control and monitoring services;
(h) issuing:

- certificates authorizing licensees to clear sources through customs,
- certificates stating the radioactive contents of imported and exported commodities,

and
- radiation measuring instrument calibration certificates; and

(i) making recommendations to the RPTC regarding the issuing of licences.

In carrying out its responsibilities, the Board has issued a number of regulations and safety
guides. The following are still operational:

(a) a regulation on general procedures for radiation protection (1966);
(b) a regulation on basic radiation protection requirements and dose limits (1996);
(c) a regulation on licensing procedures for the use of radiation sources (1996);
(d) a regulation on the control and management of radioactive waste (1998);
(e) a regulation on the safe transport of radioactive materials (1998);
(f) a safety guide on radiation protection in nuclear medicine (1998); and
(g) a safety guide on radiation protection in industrial radiography (1998).

Inventory of sources
One of the first activities started by the DRPEM was the establishment of a comprehensive
inventory with detailed information on sources, sites, functions, owners and operators. The
DPREM uses the IAEA's Source Registry System (SRS) and Regulatory Authority
Information System (RAIS).

The total number of registered sealed sources in Sudan now stands at 454, of which 319 are
used Ra-226 sources. It is believed that the inventory of sealed sources is complete, but we are
constantly on the look-out for possible orphan sources, particularly from the industrial sector.

Radioactive sources
(a) Co-60 sources in functioning (3) and disused (1) cobalt therapy machines,
(b) disused Ra-226 needles and rods, with a total activity of about 3.7xlO10 Bq,
(c) disused Co-60 gamma cells (2),
(d) Cs-137 sources used in LDR after-loading brachytherapy,
(e) damaged and in-use Sr-90 eye applicators,
(f) Sr-90 check sources for therapy level dosimeters,
(g) neutron sources (Am-Be and Ra-Be),
(h) sources used in protection level SSDL and other small calibration sources,
(i) sources used in NDT,
(j) Ir-192 sources used in HDR brachytherapy (also disused sources),
(k) Co-57 flood sources used in calibration of gamma cameras, and
(1) Co-57 sources used in Mossbauer spectroscopy.
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Radiation generators
(a) about 400 X-ray machines (in diagnostic radiology and NDT),
(b) one 6 MV linear accelerator (in therapy),
(c) five CT scanners,
(d) one neutron generator (14 MeV),
(e) two XRD units, and
(f) one X-ray calibration unit (SSDL).

RADIATION WORKFORCE (REGISTERED AND MONITORED)

1
2
3
4
5
6

FIELD

Diagnostic radiology
Radiotherapy
Nuclear medicine
Radiography (students)
NDT
Research
Total

NUMBER OF
INSTITUTES

12
2
4
2
4
1

25

WORKERS

196
48
48
250
68
10

620

OTHER ACTIVITIES

A. Environmental

hi a country with high hopes as regards mining and petroleum extraction, the existence of a
baseline radiation map is essential. In view of the size of the country, the monitoring
programme is focused on areas which, from the available geological information, appear to
have high probabilities of elevated natural radioactive contents. Radioactive concentrations in
different environmental media, gamma dose levels, transfer factors and resulting population
doses have been estimated (1,2,5,6 and 8). Also, the marine environment along the Red Sea
coast is under investigation (7 and 9). Rn-222 concentrations in the most common types of
dwelling have been studied (3). The NORM associated with oil exploitation and gold mining
is being examined (10).

B. Patient doses in diagnostic radiology

A plan for studying levels of dose to patients in different diagnostic radiology investigations
under existing conditions has been prepared (4).

C. System of notification, registration, licensing, inspection and regulatory provision
enforcement

• Applicants (institutions or persons) are granted a provisional licence to start a practice
in which ionizing radiation sources are to be used only if the information provided on
functions, sites, building plans, personnel and equipment meets the requirements.

The numbers in round brackets relate to the References later in the paper.
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• Sources and equipment may be imported only if the following conditions have been
met:

- the practice has been licensed by the Board,
- an import licence, stating any special conditions, has been issued by the RPTC,
- the customs authorities have been informed in advance that authorization exists for

delivery of the source to the user, and
- adequately safe storage arrangements have been made with the harbour

administration for sources arriving by sea and with the Civil Aviation Authority for
sources arriving by air.

• Personnel of the customs authorities have been trained and made familiar with the
requirements, and they are equipped with radiation monitors.

• A transport licence is mandatory for movements of sources within the country.
• The need for storage en route and at the destination must be determined and the

necessary procedures worked out and followed.
• An operating licence for the specific practice is issued after a final inspection of the

building(s) and the installed equipment and a check on the qualifications of the
technical personnel, and after it has been ascertained that all the conditions and
requirements stated in the provisional licence have been met.

D. Management of disused sources

A laboratory and an interim storage facility have been constructed mainly to condition and
store Ra-226 needles and rods acquired in 1967 for use in radiotherapy (total activity about
3.7 x 1010Bq). While a final solution is being sought, the interim storage facility is to be used
for other small sources and for any orphan sources that are found.

E. Emergency preparedness and orphan sources

There is no written emergency preparedness programme, but there are plans to prepare one
during 2001-2002.

As regards orphan sources, all stores belonging to the custom authorities have been inspected;
one Ir-192 source was found. All institutes and organizations which may have made use of
sources over the years have been requested to provide information about any possible sources
in their possession; some requested inspection missions, and their requests were met.

F. National training activities

The relevant departments of the SAEC, in collaboration with other specialized bodies, hold
radiation protection training courses and workshops, primarily for medical personnel and
customs officers.

In addition, lectures on radiation protection form part of almost all training organized by the
SAEC and other users in connection with different applications.
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TRAINING COURSES AND WORKSHOPS HELD DURING 1999

Subject
Basic radiation
protection
Radiation
monitoring
Radiation
protection in
medicine
Radiation
monitoring
Radiation
protection seminar
Radiation
monitoring

Dates
28 March-7 May

12-15 June

7-11 September

10-12 October

10 October

17-20 October

Target group
SAEC staff and safety
officers
Customs officers,
Khartoum
Radiation and Isotope
Centre, Khartoum

Customs officers,
Khartoum
Radiological Sciences
Institute
Customs officers,
Port Sudan

Participants
24

20

25

22

40

35
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APPENDIX

THE SUDAN ATOMIC ENERGY COMMISSION (SAEC) ACT, 1996

1. PROHIBITS ANY ACTIVITY INVOLVING RADIATION SOURCES WITHOUT A
LICENCE.

2. Gives the Board legislative powers to issue regulations and safety guides, as well as a
mandate to establish the competent authority (RPTC) and to license practices.

REGULATIONS

The Board has issued five regulations by which:

(a) general radiation protection rules and requirements are set,
(b) internationally recommended dose limits are endorsed,
(c) licensing conditions and procedures and detailed responsibilities of different parties are

specified,
(d) transport is covered,
(e) waste management, storage and disposal requirements are specified,
(f) a competent authority is established and its membership, responsibilities, functions and

powers are specified, and
(g) a technical department is designated as control body and given all the powers and

means necessary for licensing, performing inspections and carrying out other radiation
protection operations.

SAFETY GUIDES

It is planned to prepare and issue safety guides for different applications. So far two have been
issued:

- Safety guide for radiation protection in nuclear medicine (1998),

- Safety guide for radiation protection in industrial radiography (1998).

Four other safety guides are in different stages of preparation:

(a) Safety guide for diagnostic radiology
(b) Safety guide for radiotherapy
(c) Safety guide for uses of radiation in research and education
(d) Safety guide for uses of neutron sources

Major problems

1. Brain drain problems.
2. Scarcity of equipment and maintenance difficulties due to shortages of suitable

manpower and of spare parts.
3. Retrospective licensing - especially at private diagnostic X-ray clinics with old and

poorly maintained equipment.
4. Difficulties in confirming the non-existence of orphan sources.
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5. Difficulties in bringing NDT operations under control (such operations tend to be
performed by foreign companies in remote areas).

6. Public awareness.
7. Financial constraints and government priorities.
8. Problems of spent sealed sources other than Ra-226 needles and rods.
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SUMMARY OF DISCUSSION

Session 6

GENERAL DISCUSSION

Chairperson: J. Loy (Australia)
Co-Chairperson: C.-G. Stalnacke (Sweden)

S. Risica (Italy): I understand that under the IAEA's interregional technical co-operation
Model Project FNT/4/131 on "Sustainable technologies for managing radioactive wastes"
IAEA Member States are receiving assistance with the conditioning of radium needles. The
collection of radium needles can be a time-consuming and, more importantly, expensive
operation, and I therefore urge the IAEA's Secretariat to recommend to the governments of
Member States that they provide financial support for the collection of radium needles.
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