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I N T R O D U C T I O N

In response to a request from the Government of Namibia conveyed in a letter
dated 29 November 1990 IAEA provided a multi-disciplinary Programming Mission which
visited Namibia from 15 - 19 July 1991. The terms of reference of the Mission were: -

1. to assess the possibilities and benefits of nuclear energy applications in
Namibia's development;

2. to advise on the infrastructure required for nuclear energy projects;
3. to assist in the formulation of project proposals which could be submitted

for Agency assistance.

The Mission was composed of the following IAEA staff: -

Mr. L.E. LaChance. Deputy Director, Joint FAO/IAEA Division of Nuclear Techniques
in Food and Agriculture

Mr. F.N. Flakus. Safety Standards and Co-ordination Section in the Division of
Nuclear Safety

Mr. M.H. Jeggo. Section of Animal Production and Health in the Joint FAO/IAEA
Division of Nuclear Techniques in Food and Agriculture

Mr. G. Nair, Nuclear Medicine Section in the Division of Live Sciences

The Mission was financed by funds made available to the Agency by the United
Nations Development Programme for Sectoral Support.

The Mission started with a briefing meeting co-ordinated by the Ministry of Foreign
Affairs and attended by representatives of the Ministry of Health and Social Services,
Ministry of Labor and Manpower Development, Ministry of Mines and Energy and Ministry
of Agriculture, Rural and Water Development. The Mission took the opportunity to
acquaint the meeting with the facilities and assistance available from IAEA. The working
programme of the Mission in Namibia was outlined and discussed. During the following
days members of the Mission in their respective technical fields held extensive discussions
with the Namibian Authorities and made visits to institutions in which nuclear energy
projects might be carried out. The following offices and institutes were visited: -

Ministry of Foreign Affairs;
Office of the Attorney General;
Ministry of Agriculture. Water and Rural Development;
Ministry of Mines and Energy;
Ministry of Health and Social Services;
ROssing Uranium Mine
University of Namibia

The Mission apprised the UNDP resident representative and the FAO country
representative of its work and conclusions.
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This report is based on the findings of the Mission and falls into 3 sections with

8 appendices. The first section is a country profile providing background information,
the second section deals with sectoral needs and institutional review of the sectors of
agriculture including animal production, life sciences (nuclear medicine and
radiotherapy) and radiation protection. The third section includes possible future
technical co-operation activities.

The report points to the fact that the potential for nuclear energy applications in
development projects in Namibia exists but the establishment of a nuclear energy
programme in all the sectors covered by the Mission would require the availability of
trained scientists and technicians. The IAEA fellowships and training programme offers
possibilities for contributing towards manpower development and the Government might
wish to make the maximum use of the IAEA fellowships and training programme.

The establishment of appropriate radiation protection infrastructure is emphasized.

The advisory nature of the Mission's task should be stressed. The suggestions and
recommendations made in the report are. therefore, for consideration by the Namibian
Authorities with whom remain the decisions for follow-up action.
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1. COUNTRY PROFILE

Namibia became an independent country in 1990. It has a sparse population
of 1.45 million people with the population density far greater in the northern part of the
country. 70% of the population lives in rural areas. Namibia has a very good
administrative infrastructure, however, 5% of the population earn over S 15.000. 45% earn
$600. and 55% receive less than $100 a year. At independence several relevant events
took place:

(a) The constitution protected the people in office.

(b) Namibia inherited 47.000 civil servants in eleven states or municipalities.

(c) All laws that were "on the book" were retained, some are now in the process of
being changed.

Namibia was a province of South Africa and had. as a province, little connection
with the science and technology organization of South Africa. If South Africa was
isolated, Namibia was isolated even more. A number of states have Namibia still on the
sanctions list. Legal actions are required to change the law, e.g. in the USA.

Politically the country has a multi-party system and is a functional democracy.
The Government is promoting private enterprises and is currently in the process of
privatizing telecommunications. The role of the Government is to promote health,
education, housing and supply of water. The road network tends to go north-south. The
main sources of the gross national product are mining and fishing. Mining is the most
important industry with diamonds and uranium being the most important exports.

The country is semi-arid and has constant water problems. There are three rivers
that carry water, two in the north of the country and one in the south. Three
desaiinization plants would be needed in the middle part of the country. One possibility
in the construction of desaiinization plants would be the use of nuclear power. However,
planning in this area has not started.
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2. SECTORAL NEEDS AND INSTITUTIONAL REVIEW

1

2.1 AGRICULTURE

One major agricultural problem in Namibia is a constant water shortage. The
total surface area of Namibia is 820.000 Km2 of which 570.000 Km2 is arable land and
of this 88% is suitable only as rangeland. Agriculture is the largest employer in the
country, supporting directly and indirectly, about 70% of the population, although for the
majority this is at a subsistence level.

Most of the crop production in Namibia takes place in the northern part of the
country with adequate rainfall, although some irrigated areas are found in the central
and southern parts of the country. The major crops grown in the northern part of the
country are maize, millet, and sorghum. Farming is either done by large private
companies or by communal farmers. The country is interested in assisting the communal
farmers in raising their standard of living and essentially bridging the gap between
private farms and communal farms.

In contrast to most other African countries in terms of GNP and potential for
development, livestock are far more important than crops. There are approximately 4200
commercial farmers on 36 million hectares of land, which means an average farm size
of 8600 ha. Communal farmers total approximately 120,000 and they farm about 43
million hectares of land.

The country has some 20.1 million cattle. 33.2 million sheep. 18.5 million goats.
5.2 million horses, 17.5 million donkeys. 17.3 million pigs and 44 million head of poultry.
In 1990 Namibia produced 76000 tonnes of beef. 13.000 tonnes of mutton and goat
meat and 16 million liters of fresh milk.

Control of livestock and livestock production is under the Ministry of Agriculture,
Water and Rural Development. Within this Ministry lies the Directorate of Veterinary
Services which comprises a field service, laboratory diagnostic service and a surveillance
and extension service. The country has some 35 veterinarians. 23 technicians, 97 Animal
Health Inspectors and 126 stock inspection assistants. No veterinary education is available
within the country and only two agricultural training institutes are at present operational.
A Division of Agriculture is responsible for carrying out studies on livestock productivity
and there are at present 6 Government Research Stations.

In understanding agriculture and in particular livestock production in the country
two important factors should be considered. Firstly, the country is divided into
commercial and communal areas. Some 18% of farmers live in the commercial areas.
These are predominantly white Namibians and the farms are very large. Their rangeland
management system is very modern with low stocking densities and they are highly
productive. The remaining 82% of farmers are found in the communal areas. They
operate a subsistence type of farming with no organized marketing. However the land
where these communal farms are situated is very fertile and these areas have the
greatest potential for development.

- 2 -
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The second factor of crucial importance to the livestock industry is the existence
of the Veterinary Cordon Fence. This fence separates the commercial farms in the south
and centre of the country from the communal lands in the north along the Angolan
border and serves to prevent the spread of animal diseases. In the north a number of
factors including the uncontrolled movement of infected animals across the border from
Angola and an inadequate veterinary infrastructure have prevented the control of a
number of major epizootics including Contagious Bovine Pleuropneumonia and Foot and
Mouth Disease. For all practical purposes the northern communal areas (Kaokoland.
Owambo. Kavango and Caprivi) are regarded as infected areas, even though disease
may not be constantly present. The fence prevents the large-scale movement of game
and livestock southwards, and controlled gates in the fence ensure that travellers do not
move livestock or potentially infected articles into the southern parts of Namibia.

The presence of this Cordon Fence thus guarantees southern areas freedom from
diseases found in the north and which would otherwise preclude the export of livestock
and their products to many valuable markets, (the European Community and South
Africa). This red meat market is worth hundreds of million rands annually, is a major
earner of foreign currency and a major employer within Namibia. This fence does
however, cause considerable discomfort to the government appearing as it does to be
a divide between the whites and the blacks and the rich and the poor. Approximately
45,000 animals are slaughtered each year north of the quarantine line and must be
consumed locally. Considerable pressure is being exerted to move the barrier as far
north as possible, preferably to the border with Angola. It is however, fully realized that
this must be accomplished without undue risk to this valuable livestock export trade.

The Central Veterinary Laboratory at Windhoek was extensively rebuilt in 1987 and
must now be considered one of the most advanced and best equipped in Africa. It is
capable of diagnosing all the major epizootics affecting livestock in Namibia and is
engaged in a number of research studies. At present four graduate scientists from
Germany are carrying out post-doctorate studies under the supervision of the Director of
the laboratory. Dr. Hubschle.

To ensure that livestock export markets in Europe and Australia remain open to
Namibia the laboratory has established a full range of diagnostic techniques including
ELISA. At present new techniques involving liquid and gas chromatography and the most
advanced equipment are being introduced for detecting a large number of possible
residues in meat products to meet EEC regulations.

2.2 LIFE SCIENCES

The infrastructure left behind by the previous regime in the field of medical care
is quite impressive and can be compared to some of the medical care facilities in a
developed country. After independence, the management of these medical
establishments, which was previously in the hands of South Africa, was transferred to
Namibia. This sudden transfer resulted in an acute shortage of trained manpower
especially in areas which required high degree of technical expertise. This is one of the
reasons of a paradox that can be seen in Namibia, a combination of first world science
infrastructure and third world resources, particularly in trained manpower. In the scenario
of nuclear medicine also this paradox is quite apparent.
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At present. Namibia's population is 1.45 million and the population density is 1
person per square kilometer. 80% of this population lives in the Northern parts of the
country where there is more water for agriculture and live stock farming. But. this part
does not have a well developed health care delivery system. The other 20% of the
population is scattered all over the rest of the country.

Windhoek, the capital city, has a population of 0.145 million which is only 10%
of the country's population. There are four hospitals in this city, two run by the state,
one run by the missionaries with some help from the state and one run by a private
enterprise. Thus, in the city, there is a concentration of health care system which cannot
effectively reach the outlying areas and beyond, due to lack of quick and efficient
public transport system that is within the reach of 90% of the country's population
consisting of the middle and low income group of people.

Patients who require specialized medical care and treatment need to go to South
Africa, as was the practice before independence; but now there is a difference.
Namibian patients have to pay high fees in South African hospitals, they get less
preference than to South African patients, and they cannot afford the large sum of
money required for transport, stay and high cost medical care, in South Africa.
Namibian state administration is on the horns of a dilemma. There is, on one side the
need to depend entirely on outside world (mainly South Africa) for sustenance and
development of science and technology, and on the other hand, the very difficult and
negatively cost effective proposition of creating and sustaining a cadre of scientific and
technology experts to support the 1.45 million people of Namibia!

All the four hospitals in Windhoek were visited. The salient features in these
hospitals which are relevant to the objectives of this mission are mentioned in
Appendix 1. No superspecialities like cardiothoracic surgery, neurosurgery and organ
transplantation are available in Namibia, for these, as mentioned earlier, patients have
to be sent to South Africa. The Windhoek State Hospital has a well functioning cancer
management facility with good medical and surgical oncology support. However there
is no radiotherapy service at present.

Nuclear Medicine

There is only one Nuclear Medicine Department in Namibia and this is in the
Windhoek State Hospital. This nuclear medicine service was created in I982. At present,
the department has more than adequate space for housing all the equipment, staff and
other support facilities.

Among nuclear medical equipment there are two gamma cameras; one is about
8 years old. but still in good working condition, and the other is a new SPECT system
installed in November I990. The data processing system includes a microdelta computer.
All these imaging instruments are from Siemens which provides prompt support in the
maintenance and repair of these instruments. Though the SPECT was installed in
November I990, it has never been used till now for any SPECT imaging or even for any
dynamic study in planar mode. There are two radioisotope dose calibrators including
a CAPINTEC and both are in working order. There is also a radiation surveymeter with
a scintillation probe.
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The radiopharmaceuticals. mainly **Tcm and I131 and the ready to use kits are

imported. One curie of MO" and five millicuries of \iM are imported every week. The
x-ray films for making the hard copies of images are also imported and there is an
automatic film processor for this purpose. The staff at present consists of one nuclear
medicine physician and one trained radiographer. Patients from all the hospitals in
Windhoek are referred to this department for nuclear medicine studies. The number of
patients examined in a year is about 3000-3500 and most of the studies are limited to
static organ imaging and thyroid uptake. About 50% of patients investigated are cancer
patients. Treatment of thyrotoxic patients with 1-131 is done at an average of one
patient a week.

Quality control of the old gamma camera is done once a week with check on
uniformity and resolution. They are just about satisfactory. The two radiation workers in
the department use thermoluminiscent dosimeter for personal monitoring. This radiation
protection service is provided by South Africa.

In vitro nuclear medical investigations such as Radioimmunoassay of thyroid and
other hormones are done at the medical services laboratory which has modern
equipment to provide good quality clinical laboratory service to the hospital such as
clinical biochemistry, microbiology and histopathology.

The nuclear medicine physician was on leave during the period of this mission.
On all accounts, one cannot escape the feeling that the nuclear medicine services are
grossly underutilized. This appears mainly because of the shortage of trained manpower
and limited referral of patients. The only nuclear medicine specialist is not in good
health; and there is only one nuclear medicine technologist to do the work starting from
reception of the patients to the completion of the investigations. Thus, for the present,
the priority lies clearly in adequately staffing the existing Nuclear Medicine Department
with nuclear medicine physicians, physicists and technologists in order to optimally utilise
the facilities and promote its growth.

2.3 RADIATION PROTECTION

National Regulation of Radiation Safety Control

The legal situation with respect to national regulation of radiation safety control
In Namibia is very complex. At the date of independence, a number of legal
instruments were inherited from South Africa. As a matter of principle the Constitution
of 1990 of Namibia provides that all the laws in force at the time of independence
should remain in force. These comprise Acts. Ordinances and Regulations (for details
see Appendix 21.

Where a regulatory authority was established at provincial basis, safety control
stayed fully intact after independence. This is the case for electronic products emitting
ionizing radiation (such as X-ray machines, accelerators) where the Ministry of Health and
Social Services of Namibia is responsible for executing control. This is quite
understandable since such machines are mainly - but not exclusively - used in the
medical sector. The Ministry of Health and Social Services discharges its radiation safety
responsibilities in a most effective manner.

1
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Licenses (for premises and for possession) are issued which are valid for 5 years

and regular inspections are carried out. Appropriate and extensive records (partly
computerized) of all (some 200) electronic products facilities in Namibia are kept.

Where safety control was execuied from a central national body in South Africa,
control (notification, registration, licensing and inspection) was completely cut off and is
practically almost lost. This is the case for the regulation of the safe use of
radioisotopes (unsealed and sealed radioisotope sources). Certain records are available
at the Ministry of Health and Social Services on radioisotope sources used in Namibia
but it is not known yet to which extent these records are complete. It is also interesting
to note that the "Customs Act' does provide for control of those materials and that
transport of radiation sources is covered by the Hazardous Substances Ordinance.

Personnel dosimetry services for measuring individual external radiation exposure
of workers, services which where also centralized in South Africa at the time Namibia was
a province of that country, still continue to be received from Pretoria on a regular basis.

In summary, national radiation protection control in Namibia is heavily polarized
and is partly well established (electronic products emitting ionizing radiation) and partly
non-existent (radioactive material).

Special efforts are necessary to re-establish, as soon as possible, control over the
sealed and unsealed radioisotope radiation sources currently present in Namibia (few
hundred in number). Sealed radioisotope sources, including also neutron sources, are
used as reference sources, in level and density gauges, in belt mass and massflow
meters, and in various other types of equipment. Typical examples of such sources are
given in Appendix 3. Some unsealed source material, such as C-14 or P-32. is known
to be used in research work. The logical choice of the competent authority for
controlling radioisotope sources would be the Ministry of Health and Social Services.
However, their man-power and financial resources need to be strengthened to enable
them adequately coping with this task. Alternatively, this responsibility could also be
assigned to a new specialized body which would need to be established at national
level such as a National Atomic Energy Board of Namibia, or a National Radiation Safety
Unit.

Radiation Protection Services

A number of radiation protection services are currently not available from within
the country. Gamma spectrometry services, for identification of radioisotopes or
measurement of contamination in food items, do not exist at national level. Except at
the Rossing uranium mine, measurements of radioactivity in man. air, water or sediments
cannot be performed. Generally, radiation monitoring and measuring instruments are
in short supply. Calibration services are also needed. A capable national emergency
response system, to be triggered in case of a radiological emergency, is not yet
established. Expertise in handling overexposed persons is not available.

Personnel dosimetry services for control of external individual radiation exposures
are currently obtained on a regular basis from outside the country (from a service
operating under the South African Bureau of Standards at Pretoria) where also a ceniral
dose register is kept. It would be highly desirable that personnel dosimetry is provided
in the future by an appropriate laboratory located in Namibia.
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However, replacing the outside service, which utilizes one of the best TLD systems
currently available on the market, by an own personnel dosimetry service is not an easy
task. Highest quality and regularity will have to be maintained and assured from the
very beginning of the operation of such a national dosimetry service involving routine
processing of at least 700 badges per month. It appears that, once an appropriate
laboratory would have been identified in Namibia which would be willing and
technically capable to assume this responsibility, the national personnel dosimetry service
will have to be set-up in several steps. This would involve training of technicians,
acquisition of a manual TLD reader (cost estimate US S 40 000) for running a pilot
service and finally acquisition of a fully automated TLD system (cost estimate US S 120
000) capable of processing all badges needed in the country (up to 1000 badges per
month) on a routine basis.

There are in principle two alternative approaches possible for hosting a domestic
dosimetry service:

(a) establishment of the service within the regulatory body (at the Ministry of Health
and Social Services or at a National Radiation Safety Unit to be created for this
purpose), or

(b) establishment of the service at a suitable technical laboratory (e.g. the
Academy") which would operate this service for the regulatory body.

The technical potential of the Academy and its willingness to host such a
national personnel dosimetry service were explored but discussions revealed that
the Academy is currently not in a position to assume this responsibility.

Whatever alternative is finally pursued, technical assistance in the form of training,
expert services and equipment will be necessary for establishing a domestic dosimetry
service.

Radiation protection ai the Rossina Uranium Mine

Some facts about the Rossing Uranium Mine, a significant c ntributor to the gross
national income of Namibia, are given in Appendix 4. The mine (open pit) and plant
began operating in 1976 but initially serious set-backs arose from the nature of the ore.
The uranium minerals are contained in granite rock at rather low grad^ (0.035% of
uranium in rock) and mining operations had to be steadily optimized over the years.
Since the country has constant water problems. 50% of the water used in the mine is
being recycled. Currently about half of the mine (depth) is exploited.

At certain times Rossing had well over 3000 employees. Owing to uranium
marketing limitations, the mine presently has about 2100 workers (average age 30 - 40
years; 78% Namibians. 22% non-Namibians). Over 50% of the workers have 10 years of
service or more. Rossing runs a hospital at Swakopmund and supports a significant
training effort. The mine receives about 1200 visitors per year.

The safety standards applied at the mine are largely based on those of Canada,
the USA and South Africa. IAEA Safety Series publications on radiation protection and
on uranium mining safety were known and available at the mine. Even the new

*
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individual dose limits for workers (20 mSv per annum), contained in the latest
recommendations on radiation protection issued by the International Commission on
Radiological Protection (ICRP Publication Number 60. 1991), are applied already.

Generally the management aims at achieving highest operational safety and has
also a comprehensive radiation protection programme in place. 11 was reported that
a significant amount of funds is spent every year for protective equipment. For instance,
tens of thousands of US S were spent tor sealing each truck driver cabinet in order to
better protect the drivers from inhaling ore dust. Protective clothing is made available
and complete change of clothes is required for entering the refinery operation area.
Respiratory protection is mandatory in certain areas of work. Filling of the final product
is automated and done in a sealed enclosure. Hand and foot contamination monitors
must be passed when exiting this area. Personnel dosimetry is done. External exposures
of workers are regularly measured through a dosimetry service provided from Pretoria
in South Africa (some 250 • 300 dosimeters each month). Control of internal exposure
is carried out through urine analysis. This service had oeen previously provided by a
laboratory located in Swakopmund but is currently interrupted. On an interim basis, the
mine performs their own urine-analysis. Individual dose records are being kept. Area
radiation monitoring is done. An examination revealed that measured individual
exposures are below those theoretically drawn from results of area monitoring. For the
different operations, average annual (1990) radiation exposures of workers (number of
workers in brackets) were as follows: product recovery 4.1 mSv (23), open pit 1.6 mSv
(609). crushers 1.7 mSv (103). tailings 2.8 mSv (20), extraction 3.2 mSv (66). others 1.4 mSv
(1436). Exposures in the pit rise as mining operations proceed to deeper layers. Annual
radiation exposures of workets (total average per worker 1.8 mSv per year in 1990) are
well below internationally recommended limits.

Any reported overexposure is investigated in detail. For instance, a worker had
left his personal dosimeter in a cabinet close to the final product storage area which
subsequently recorded an elevated exposure. This incident was investigated in detail
and a report on this incident was prepared by the management of the mine.

Environmental radiation monitoring is being performed and results are analyzed
(e.g. correlation of radon exposure with radon daughter exposure). Atmospheric radon
dispersion modelling was done and theoretical modelling results were compared with
results obtained through measurements.

Satellite photographs of the uranium mine area, also photographs taken during
strong winds, are available for supporting evaluation and explanation of the findings.
An environmental impact assessment for the mine was completed. Conceptual Dlans for
decommissioning the mine at the end of its life-time exist. Decommissioning is envisaged
for a time well beyond the year 2000 (e.g. the year 2025).

The mine maintains close contacts with the Department of Water Affairs and
makes use of expert advice on safety matters from outside the country (e.g. from Atomic
Energy Canada Ltd.). A comprehensive survey of their safety programme was carried
out by outside experts and is documented. It was stated that the management would
welcome a further independent outside review of their radiation protection programme
by international experts. Such an IAEA assisted review could in principle be arranged
through the Ministry of Mines and Energy.

c
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The safety culture exhibited at the mine is judged to be excellent. The radiation
monitoring programme is comprehensive and the radiological safety status of the mine
is well known by the managment. It is therefore not surprising that the occupational
safety record of the mine is remarkably good. The last fatal accident occurred in 1982.
In 1985 ROssing was acknowledged as the safest mine in southern Africa. Rossing also
received the NOSCAR award for outstanding safety standards in five consecutive years
(1986 through 1990).

Rossing would, in principle, be ready to accept fellows for training in radiation
safety matters (operational radiation protection procedures in open pit uranium mining)
and their safety experts could make valuable contributions to international conferences
or ad hoc expert working groups if so requested.

Additional Radiation Safety Aspects

As already indicated earlier, radiation protection procedures and safety control
are well established in the area of medical practices involving the use of ionizing
radiation as far as electronic products are concerned. However, certain improvements
are necessary here as well. For instance, the Katatura Hospital, funded by the
Government, performs 30 000 radiologies per year but the x-ray machines used are
partly outdated thus posing significant operational problems. More attention will also
have to be devoted in the future to the northern region of the country (Oshakati area)
where 50% of the country's population lives.

Radiotherapy is not yet introduced in the country. Radioteletherapy and
brachytherapy will, in the long-term, need to be developed together with appropriate
safety measures. A post for an additional inspector is available but there are no
applicants yet. It appears desirable that, with the help of an outside expert, a review
be undertaken of operational radiation protection procedures in the medical practices.

Concerning potential cases of overexposures there is no need to create any new
medical unit for this purpose since in case of a radiation injury special medical
treatment could be done abroad in a highly specialized hospital. However, at least one
or two medical doctors in Windhoek, trained on early diagnosis and prognosis of
overexposures, need to be readily available so that correct and timely action can be
taken when needed. A hospital should be designated to receive such patients for
providing first medical care.

Certain emphasis is currently being devoted to occupational safety in general,
including occupational radiation safety. The mission was informed that, with the
assistance from the International Labour Organization (ILO), a "Labour Code" had been
elaborated. This code is however not yet completely finalized. An Inter-Ministerial
Committee on Occupational Health and Safety of the Republic of Namibia was created
and started its work.

9 -
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Conclusion

Nationcl radiation protection control in Namibia is heavily polarized and is partly
well established (electronic products emitting ionizing radiation) and partly non-existent
(radioactive material).

A complete reform of legal instruments relating to radiation safety needs to be
initiated as soon as possible. Available legislation concerning nuclear safety and
radiation protection matters has to be reviewed, examined in detail, adjusted, and legal
instruments amalgamated and complemented where necessary to arrive at a firm law
structure applicable in Namibia.

The most urgent safety need in the country relates to the control of radioisotope
sources (sealed and unsealed radioactive material). Certain listings of such sources are
available but systematic control is not yet established. A survey needs to be carried out
to verify all known radiation sources and to set-up an inventory and register of these
sources at national level. The Ministry of Health and Social Services would, in principle,
be well suited to assume this task. Highest priority needs to be given at present to this
subject.

Technical capabilities have to be established to enable provision of certain
radiation monitoring services (domestic personnel dosimetry; analysis of environmental
samples for radioactivity content such as water, sediments food-stuff). The need for
associated calibration services should not be overlooked. A minimum emergency
response system has to be set-up.

An efficient radiation protection infrastructure has to be built-up which is tailored
to the size and actual needs of Namibia. This has to be done in a balanced manner
in order not to draw too heavily upon the very scarce man-power resources of the
country. The key issue to be resolved is adequate man-power development.
Establishment of a core of about 6 persons to deal with radiation safety control at the
national level would be appropriate.

1
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3. POSSIBLE FUTURE TECHNICAL CO-OPERATION ACTIVITIES

1

3.1 AGRICULTURE

Through the veterinary department and its animal health inspectors a considerable
amount of data is available on numbers of livestock, the production systems being
employed and the disease constraints. However, in real terms most of the research that
has been carried out has related to improving production on the commercial farms and
to a large extent production on these units is now optimized.

The same is not true for the communal lands in the north. In these areas farming
is at a subsistence level with high stocking densities, little or no marketing systems,
minimal disease control and no systemized breeding programmes. In this situation
considerable improvements in productivity should be possible and there is an obvious
need for research to be conducted on ways of achieving this.

It was clear from discussions with staff at this Ministry that support for studies
relating to the situation in the communal lands would be appropriate. However, little
infrastructure exists in the north for introducing these techniques and training of local
scientists will need to a be a major component of any support package.

It is proposed that in the area of animal reproduction support be provided for a
study to compare the rearing of indigenous cattle under optimal and subsistance
conditions using radio-immunoassay (RIA) methodologies. This work would be carried out
at the Ogongo Research Station in the north. Two 3 month fellowships would be required
initially with training being provided in RIA techniques at the IAEA laboratory Seibersdorf.
The equipment needed would include a simple single well gamma counter along with
pipettes, glassware and refrigeration facilities. The provision of 1 m/m of expert services
to oversee the work and provide further local training during each year of the project
would also be required.

In nutrition studies being conducted at present in the communal areas are at an
early stage and the introduction of metabolic profile kits and the provision of adequate
training to use them should be considered in 2 to 3 years time. The most important
area requiring assistance at present is in the field of animal disease diagnosis. Extensive
discussions with staff of the Directorate of Veterinary Services indicated that there is a
crucial and urgent need to establish a diagnostic capability in the communal lands to
enable the Veterinary Cordon Fence to be moved north or removed altogether. This
fence clearly restricts the marketing potential of livestock producers in the communal
lands and considerable pressure is being exerted both from within the Government and
from livestock owners themselves to rid the country of this divide.

Removal of this fence however, must be carried out without risking the introduction
of diseases of export importance to livestock in the south. Of these CBPP is considered
to be the most important. It is crucial therefore to establish a diagnostic capability for
this disease to initially identify the extent of the disease and then monitor the progress
of a control programme to eliminate infected animals. Only in this way can it be assured
that the disease will not be introduced into cattle in the south as the fence is removed.

- 11 -
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The ELISA is ideally suited for this task of diagnosis and monitoring and it is

proposed that this technique be introduced to the Ondangwa Regional Veterinary
Laboratory in the north. This will require the training of two laboratory personnel for a
six month period, the supply of ELISA equipment (ELISA reader, pipettes, plate shaker.
ELISA plates and FAO/IAEA CBPP ELISA kits) and the provision of 1 m/m of expert services
for each year of the project.

Detailed discussions were held with the Director of the Central Veterinary
Laboratory at Windhoek. Dr. Hubschle concerning the laboratory activities and potential
assistance that the Agency might provide. Clearly little is required for this central
laboratory but Dr. Hubschle was fully supportive of the concept of Introducing an ELISA
capability into a regional laboratory in the north. For the central laboratory a request
was made for assistance in training local staff in residue analysis work and it is
recommended that an IAEA fellowship be provided in this area. It was also requested
that a number of the FAO/IAEA ELISA kits, particularly those that have now be accepted
as the international standards (for Brucellosis. Bluetongue and Foot and Mouth Disease)
be made available - this too is supported. Throughout the discussion, it was evident that
the infrastructure is adequate in Namibia to run these projects (Appendix 51,

Production on the commercial farms has now been optimized and IAEA support
for studies in this sector would be inappropriate. In the communal areas production is
at the subsistence level and considerable potential exists for improvement. Support for
studies using nuclear and related techniques to identify the most effective ways to
increase livestock productivity in communal lands is recommended.

3.2 LIFE SCIENCES

Radiotherapy

There are good reasons for establishing a basic radiotherapy unit for
supplementing the care of cancer patients. An outline of the proposal for establishing
a basic radiotherapy unit at the Windhoek State Hospital was received from Dr. Zietzman.
who is the only radiotherapist in Namibia. This proposal is given in Appendix 6. A copy
of this proposal is forwarded to the Agency's radiotherapy expert for information. A
preproject mission by the Agency's radiotherapy expert to evaluate the details of the
proposal may be necessary for future assistance in this field by the Agency.

Nuclear Medicine

The demand on nuclear medicine services can be reasonably met by the state
hospital, provided that the staff situation is improved. There is no need at present or
in the near future to set up other nuclear medicine services in Windhoek. The
consideration of setting up of nuclear medicine facilities in other parts of the country
such as the northern parts (where 80% of population lives) should be deferred till such
time the various essential and basic facilities for health care are established. The health
authorities are currently engaged in establishing the basic and essential medical facilities
in the north which will take sometime, given the present situation in the country.

12 -



3.3 RADIATION PROTECTION

The findings reported in Section 3.2 of this report suggest that the authorities of
Namibia (Ministry of Health and Social Services) could draw significant benefits from
technical co-operation with the IAEA towards improving radiation safety. Substantial
progress could be made and control over radioisotope sources established rather
quickly. Initial results could be visible after one year. Full development of the radiation
safety regime however will require, realistically speaking, a longer period of at least 5
years. Recommendations for national initiatives to improve the radiation safety regime
are given in Appendix 7.

Establishment of a technical co-operation (TC) project on radiation protection in
support of national initiatives is considered to be vital for the development of adequate
national safety control. A general approach to further develop the required
infrastructure with technical assistance is outlined in Appendix 8.

- c
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Appendix 1

HOSPITALS IN WINDHOEK CITY

N a m e

Windhoek State
Hospital

Katatura Hospital

Catholic Hospital

Med City

Management

State Govt.

State Govt.

Semi State
Government

Private

S i z e

200 beds

500 beds

60 beds

60 beds

Level of
Medical Care

More than
secondary
level

More than
secondary
level

Secondary
level

More than
secondary
level

Adequancy of
Lab. Support

very good

good

sufficient

very good

t



Appendix 2

OVERVIEW OF LEGAL INSTRUMENTS
RELATING TO NUCLEAR AND RADIATION SAFETY

OF THE REPUBLIC OF NAMIBIA

NUCLEAR INSTALLATIONS (LICENSING AND SECURITY) ACT No. 43 Of 1963
(amended in 1965. 1967. 1974 and 1976).

To provide for the licensing of sites used for certain installations capable of
causing nuclear damage, to regulate the liability for such damage in certain
circumstances, to compel certain persons liable for such damage to provide
security for the fulfilment of such liability, to provide for control over certain
vessels capable of causing nuclear damage, and to provide for matters
incidental thefeto.

ATOMIC ENERGY ACT No.90 of 1967
(amended in 1970. 1971, 1973, 1974, 1975, and 1977).

To provide for the control of prospecting and mining for and the processing,
enrichment, re-processing, possession and disposal of source material and of the
production of nuclear or atomic energy and radio-active nuclides: to provide for
the continued existence of the Atomic Energy Board and to define its powers and
functions; to provide for the control of certain patents; and to provide for
incidental matters.

c

1

3. NUCLEAR ENERGY ACT No.92 of 1982
(amended in 1985. 1986. 1987 and 1988).

To provide for the establishment of the Atomic Energy Corporation of South Africa.
Limited, and of a Council for Nuclear Safety, and to define the powers and
functions of the said Corporation and Council; to regulate the licensing of certain
nuclear activities and security in connection therewith, and the liability in respect
of nuclear damage; to provide for the control of source material, special nuclear
material, restricted material and radio-active nuclides. and in respect of certain
patents for inventions relating to nuclear or atomic energy; and to provide for
matters in connection therewith.

c

4. Mines, Works and Minerals Ordinance, 1968.

5. Hazardous Substances Ordinance, 1974.

6. Regulations Concerning the Control of Electronic Products (1974). relating to
provisions of section 27 of the Hazardous Substances Ordinance (Ordinance 14
of 1974).

tI
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EXAMPLES OF SEALED RADIOISOTOPE SOURCES
EXISTENT IN THE REPUBLIC OF NAMIBIA

Number of
Sources

1
2
4

2
3
6
2
5
8
3
1

4
2

Nuclide:

Ni-63
Cs-137
CS-137
Am-241/Be-9
Am-241/Be-9
Co-60
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Am-241

Amount:

15.0 mCi
3 0 mCi

10.0 mCi
30.0 mCi
50.0 mCi
30.0 mCi
20.0 mCi
50.0 mCi

100.0 mCi
150.0 mCi
500.0 mCi

1.0 Ci
45.0 mCi

Usage:

Electron Capture Detector
Soilmeter
Soilmeter; level gauge
Soilmeter
Soilmeter
Level gauge
Density gauge
Density gauge; belt mass meter
Density gauge
Massflow meter
Level gauge
Level gauge
Reference source

1
1

f
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FACTS ABOUT THE ROESSING URANIUM MINE, NAMIBIA

1928 Captain Peter Louw discovered radioactive minerals near the Rossing Mine
1968 First contract signed for sale of uranium from Rossing Mine
1966 RTZ carried out reconnaissance and survey work
1974 Construction of the mine began
1976 The first drum of uranium oxide was produced
1979 Annual production capacity of 5 000 short tons was achieved for the first time

Present pit size is 3.8 km2. The ultimate pit size will be 5 km !.
At full production 1 000 000 tonnes of rock are blasted weekly.
Since uranium oxide was first produced at R6ssing on 26 June 1976:

708 million tonnes of rock have been mined from the open pit
188 million tonnes of uranium ore have been processed

* Haultrucks carrying rock from the open pit have covered 30.8 million
kilometres.

Manpower:

Safety:

There are 2 226 employees at Rossing
Labour turnover in 1990 was below 8%
50.4% of employees have 10 years' service or more
Most employees are between 35 and 40 years old
R5 million is spent every year on training
1 476 employees were trained in 1990
282 employees were promoted in 1990
By the end of 1990:

224 Rossing trainees had qualified as artisans
113 587 assessment tests have been conducted to determine employees"
potential for development
7 990 management supervisory courses had been held.

In 1985 Rossing was acknowledged as the Safest Mine in southern Africa
Rossing received the NOSCAR award for outstanding safety standards in 1986.
1987. 1988. 1989 and 1990
At present Rossing holds the NOSA (National Occupational Safety Association)
record for the number of fatality-free manhours worked by any mine. At the
end of 1990 this figure stood at 64 554 970
In 1988. 1989 and 1990 Rossing was awarded the British Safety Council's
prestigious 'Sword of Honour' as one of the 30 safest organizations in the world.

c

Economic/Social:

Rossing currently spends about R400 million per year in Namibia on taxes.
salaries and other employee-related costs and the purchase of goods and
services
The Rossing Foundation spent R5.3 million on educational projects for the public
in 1990.

mt '
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Appendix 5

PROPOSED TC PROJECTS IN AGRICULTURE

Support should be provided to assist studies into a comparison of the reproductive
performance of local breeds of cattle under communal and commercial farms
conditions. The inputs should consist of expert services, training of staff and some
equipment and supplies. The programme should start in 1993 if requested by the
Member State.

The addition of a nutrition component to the work involving the use of WOtP&K
metabolic profile kits should be considered in 1994/1995.

Central to animal disease control is the existence of the Veterinary Cordon Fence
dividing the south and centre of the country from the north. Whilst essential at this
time for ensuring that animals in the south and centre remain free of diseases that
would severely restrict export markets, the fence greatly limits the marketing potential
for livestock farmers in the north. Thus, every effort should be made to remove this
fence. The establishment of adequate diagnostic facilities in the north to assist this
process is vital. It is recommended that IAEA support a proposal to introduce and
establish the use of EUSA technology for the diagnosis and control of CBPP at the
Regional laboratory in Ondangwa. The inputs should consist of expert services,
training of staff and some equipment and supplies. The programme should start in
1993 if requested by the Member State.

1

3. Facilities for carrying out research available at the Ministry of Agriculture and the
Central Veterinary Laboratory in Windhoek are of an exceptional standard. It is
recommended that use is made of these for training agricultural scientists from other
countries in the region.

4. A request for a food preservation expert to visit Namibia, primarily to look at the
economics and feasibility of food preservation in the northern part of Namibia.
There is an intense interest and we were assured that a letter requesting the expert
would be sent to the Agency.

1

5. In the field of soil science, irrigation and crop production, we expect a TC request
to cover the following fields which will have the following objectives:

(a) To determine soil moisture content under different crop rotation systems. These
systems would feature maize-legumes-groundnuts- alternating with various beans
and varicus periods of fallow.

(b) Studies of the nitrogen content in the soil under crop rotation systems similar to
those described above but to be conducted in the Ovambo Region.



(c) Nuclear techniques to determine soil moisture would be applied in the following
studies:

(1) In the Oshonna Region to determine the moisture content in soil where
grasses (forage) adapted to drought and innundation rainfall conditions are
grown.

(2) In the Uitkomst Region, a comparison of productivity with soil moisture and
soil phosphorus content in maize culture systems during wet and dry
seasons.

(3) In commercial and communal areas, a comparison of soil moisture with
herbicide efficiency in clearing black thorn bush from rangelands. Also to
study the relation of soil moisture content with the effectiveness of the fungus
causing die-back of black thorn bush.

6. A smaller TC project proposal will be submitted which will be partly conducted in
co-operation with SADECC (South African Development Co-operation Co-operative).
This will be conducted largely in the communal areas of northern Namibia and Ihe
objective will be the production of pearl millet of uniform height.

t



Appendix 6

A 33ASIC RADIOTHERAPY UNIT FOR NAMIBIA

^
»

MINISTRY OF HEALTH AND SOCIAL SERVICES

REPUBLIC OF NAMIBIA

RB-fcHtNCE NO: 4/2/8

ENQUIRIES: OHZEISMAN

DATE 0 9 APRIL 1 9 9 0

PRELIMINARY PROJECT PROPOSAL

This project envisages the establishment of this country's own Radiotherapy unit, situated at the

Windhoek State Hospital complex, to render a service to all the people of Namibia.

CONTEXT

The Oncology services rendered in Namibia at the moment consist of:

L PREVENTION:

(a) The Primary Health Care workers in rural clinics are trained to detect cariy signs of cancer

and refer patients to a hospital; and to advice on prevention of cancer.

(b) Representatives of the Cancer Association of Namibia visit all areas, do Pap-Smears,

breast-examination, give informative talks directly to the people, and also use the Media.

(Radio, Television and newspapers.)

2. TREATMENT:

(a) CANCER SURGERY:

Patients receive surgery in most rceifinal hospitals or are referred to the Windhoek Slate

Hospital Complex

(b) CHEMOTHERAPY:

(i) Chcmoibcrapy is administered ai tlit Oncology clinic ai ilic Winolioci: Siaic

Hospital Complex A[ I ic On< alogv clinic, (ran by one doclor, 2 nursinr; sisters c
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and one assistant nurse) all cancer patients arc evaluated for further therapy eg;

surgery, radiotherapy (given only in south Africa), chemotherapy or palliative care.

Having completed their thcraov. all cancer patients attend the clinic for follow-up

examinations.

(ii) Patients arc treated on an Outpatient basis as far as possible, since it is more

economical and most patients prefer it. Patients who need hospitalization, arc

admitted to the State Hospital or Katutura hospital, where they can stay for as

long as is necessary. If terminal care is needed, permanent hospitalization may be

necessary, since there arc no hospices yet in Namibia - another sorely needed

ficility. The Oncology clinic also functions as a central point that to which rural

doctors and nurses can refer for advice and assistence in their patients as regards

pain manarymnif

(iii) We sec increasing numbers of cancer patients every year at the Oncoiogy clinic as

evidenced by the fallowing attendance figures:

1982
1983
1984
1385
1586
1587
1988
1989

RADIOTHERAPY

731
1103
1768
2260
2632
3272
3594
3712

There is no Radiotherapy facility in Namibia.

JUSTIFICATION

1. In 1989 396 new patients with cancer were seen, of whom more than 300 needed radiotherapy.

Since + -1986 we have seen more than 300 patients annually needing radiotherapy - according to

international standards this figure justifies an own Radiotherapy unit for our country. Until now

patients in need of radiotherapy were carefully selected and sent to Tygcrberg hospital in the

Cape (South Africa.)

2. Dr. John Kiley, Radiotherapist from Tygerbcrg hospital has beca coming to Windhoek 3-monthly

sine; 19B2 lo evaluate patients for radiotherapy but also to iollow teem up after treatment. He is

wuhnr. IO continue tliis service even after we have our own unn.

Si:icc Naraim.! ii now independent, our patients pay ^ siacG2rc h;c:. O-iiiv Ice is South A

noM-uiais c-Toriuiam for patients receiving radiotherapy, since ihcv May there for 4-6

(i::iouni - -S 2JHX1.O3 per paucm).
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4. Transport of sick cancer patients to South Africa is expensive and causes extreme physiol

discomfort for the patient. Airfare for patient and escort + -J 600 one-way from Windhoek to

Cape Town.

5. We cannot ascertain how long our patients will be allowed to go to South African hospitals, since

they give preference to their own people aad are experiencing major staff, and economic crisfe.

6. Psychologically it is of major benefit to the Namibian cancer patient to have his radiotherapy in

Windhoek near his home and family. language problems are obviated and the patient is not

totally isolated from his social milieu.

i

7. Although only 396 new cancer patients were seen in 1989 at the Oncology clinic, 1092 new cancer

cases were histologicaliy diagnosed. Of those the 5 most common cancers were:

Skin (26%), oral, throat (13%), cervix (10%), breast (9,5%) and prostate (8%).

Virtually all these above cases at some stage require radiotherapy as radical or palliative means of
treatment.

8. It is an accepted fact that 40% of all cancer patients can be cured by implementation of the three
basic treatment modalities - surgery, radiotherapy and chemotherapy.

As radiotherapy is responsible for almost 40% of cures, it is obvious that we arc incapable of
delivering an adequate service to the people of Namibia.

9. The discrepancy between the number of cases diagnosed and those referred to the Oncology
clinic, is to a great extent attributable to thc.facf. that the clinic cannot offer comprehensive
treatment due to the lack of radiotherapy.

10. Life docs not stop when cancer is diagnosed. The cancer patienl is entitled to all possible medical
and social services whether his treatment be dircctcd-JSrwards cure or palliation. The palliative
role of radiotherapy is of paramount importance in the relief of distressing symptoms and
improvement of quality of life for the incurable patient.

DEVELOPMENT OBJECTIVE

The development objective of the project is to focus on the achievement of "Health for All" in
Namibia by the Year 2000; that includes the cancer patients of Namibia who have a right to receive aJ
modalities ol cancer therapy in their own country.

IMMEDIATE OBJECTIVES, OUTPUTS AND ACTIVITIES

1. The immediate objective is to obtain the means to establish a Radiotherapy unit to be pm to use
as soon as possible. A basic unit for palliative and curative radioLberapy U necessary.

(a) Obiccavcs of palliative irradiation include'.

(i) relief of pain due IO eg. bone mciasiases.

I./) relief of headache o: ncuroiotpcai dysfunction lio:n

(ui'i

izcr'.n:.:! mciastascs

relief of obstruction caused by tumours involving ihe ureter, ocsophanus,
bronchus, lymphauc - or bloodvessels
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(iv) promotion of healing of superficial ulcers by local tumour control

(v) preservation of vision by controlling invasion of eye or orbit

(vj) control of abnormal bleeding eg. from cervix, lungs, oral cavity, tumor ulcers.

Quality of life can be immensely improved by these measures,

(b) Curative treatment is provided in the following situations:

(I) At this time, radiotherapy frequently is the sole agent used with curative intent for
anatomically limited tumours of the retina, optic nerve, brain, spinal cord, skin,
oral cavity, pharynx, larynx, oesophagus, cervix, vagina, prostate, pelvis and
lymphnodes (Hodgidn's diseasc/lymphoma).

(ii) Radiotherapy is combined with surgery for more extensive cancers o£

lung, uterus, breast, ovary, bladder, tesris (seminoma), rectum and sarcomas of

soft tissue and bone.

(iii) Radiotherapy is an adjuvant to chemotherapy for some patients with:

V lymphoxnas, lungcanccrs and cancers in children (rhabdomyosarcomas, W3ms'

toumours, ncuroblastomas.)

Z A basic unit will consist o£

(a) Cobalt-60 unit

(b) 100/250 KV unit (skin and surface cancers)

(c) Simulator (necessary for planning and preserving treatment-time on Co-60 machine)

(d) Planning computer

19. The specialized construction requirements of such a building could easily be accommodated at the

State Hospital Complex in Windhoek where enough groundspace is available.

4. For pracucai purposes it would be preferable to erect the Radiotherapy unit in conjunction with

the Chemotherapy unit, since it would avoid unnecessary duplication of some services. This

would form the nucleus of an Oncology unit and would facilitate multidisciplinary treatment.

5. A specialist Radiotherapist will be necessary to run such a unit, cither on fulltime basis or, if not

available, on parttimc basis in conjunction witb a senior medical officer in the Radiotherapy

Department. Dr. John Kiley from the Radiotherapy Department, Tygcrbcrg hospital, would be

prepared io come on a tegular basis for evaluating patients and planning treatment. Dr. Leon

Gouws and Dr. Laura Scrfontcin are opening a private Radiotherapy practice in Cape Town

(Soutb Africa) and would be prepared io come on a regular basis. To quote the Honourable Dr.

Nictcy lyambo. Minister of HcaJili and Social Services, irom liis Health Polio1 Statcmcai no. 27 •

Tnvale health care services siKill co-exist with public health services in ace >r< ancc with the mixed

economic nolicv of llic new povemmem. Close co-opcraiion nnd joini vi mures iuiwccn tlic

Is'
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private and public sectors in pursuance of the goal of Health for all Namibians shall be

encouraged." A visiting Radiotherapist could theoretically treat both State- and Private cancer

patients.

6. A second Cobalt-60 unit / linear accelerator / in-patient ward / hospice may be added ta the

basic complex at a later stage (Phase 2 project).

INPUTS

23. Inputs needed for the project arc as follows:

1

GOVT INPUTS
1990/91

A. BOTXDINGi

Groundspace nominal
(belongs to govt.)

Radiotherapy bunkers/
darkrooms/laboratory/
radio-active store/
workshop (basic building,
concrete, special doors,
finishing, lead linings,
electrics, joinery) 580m2-'

Rest of building
(basic building, plumbing,
electrics, joinery, sundries,
earthworks, garden, parking)

10% Abnormal escalation
Consultant fees 13%
Furniture

Subtotals

6 EQUIPMENT:

Cobalt-60 unit
100/250 KV apparatus
Simulator
Planning computer
Television x 2
(educational purposes
videocassette machines
(educational)
Patient data computer
Laminar flow cabinet
(4 foot-stainless steel)

Subtotals

$20 000

$20 000

DONOR INPOTS
1990/91

$180 000

$100 000

$28 000
$40 000

$348 000

3360 000
5160 000
5528 000
>308 000
$1 600

$1 000

S3 000
$2 705

SI 2S4
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C. REMUNERATION:

1 Radiotherapist

annually
$26

1 Principal Hedical officer $22
{Oncochemotherapy) .
1 Senior Medical officer
(in case of visiting
Radiotherapist)
8 Radiographers
3 Registered Nurses
4 Nursing Assistants
2 General Aides/
cleaning ladies

1 Porter
1 Secretary

Subtotals

D. ADDITIONAL REMUNERATION*

Annual bonus staff

Subtotals

E. HAINTENANCEl

Electricity
Drugtherapy
Maintenance of
Radiotherapy apparatus
- Co-60 unit
- 100/250 KV unit
- Simulator
- Planning computer

Subtotals

GRAND TOTAL

$20

$90
$28
$17
$3

$3
$3

$217

$18

$18

$8
$50

$13
$2
$17
$6

$97

$352

500
830
180

440
944
772
488

,701
,701

556

125

125

000
000

000
400
000
600

000

681

-

$13
$2

$17
$6

$39

$1 751

—

_
—
_
—

-

-

-

—

000
400
000
600
000

305

PROJECT REVIEWS, REPORTING AND EVALUATION

24. The project will be subject to joint evaluation and review by the Government and Donor

organization(s) at least every 6 months, with the first such review to be held within 6 months of

implementation. A terminal project report will be prepared for submission to both the Government

and Donor organization(s) on completion of the project.

k

MINISTRY OF HEALTH AND SOCIAL SERVICES
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Appendix 7

RECOMMENDATIONS ON NATIONAL INITIATIVES
FOR STRENGTHENING RADIATION PROTECTION

Preface:

The recommendations made relate to the general improvement of radiation
protection activities in the country. Therefore, they should be understood as a general
strategy to establish good radiation protection practices for which priorities are also
listed. Thus, these recommendations do not represent a commitment for the assurance
of the resources to implement them on the part of the IAEA. The Government of
Namibia should give adequate priority with appropriate budget for the implementation
of the recommendations made in this report and, if project requests are submitted to the
IAEA's Technical Co-operation Programme, they should be assigned the priority they
deserve in accordance with the importance given by the Government.

Recommendations to the Government of Namibia

Based on the discussions held during the TC programming mission to Namibia and
on information collected, the following recommendations to the authorities of Namibia
are made with respect to radiation safety matters:

a) Examination and revision of the radiation protection legislation should obtain high
priority since a number of radiation protection activities depend on operative and
technically correct legislation. The law should state the principle, i.e. protection
of persons (workers and public) from any harmful effects of ionizing radiation, and
should clearly identify the national regulatory body. The national regulatory body
should be authorized to license and inspect all sources producing ionizing
radiation and all uses of radioisotopes in the country, and to issue radiation
protection regulations such as on control of import and export of radioactive
material, mandatory personnel dosimetry, etc.

b) In order to prepare radiation protection regulations of a high standard,
technically correct regulations, fully in line with international recommendations
such as those issued by the International Commission on Radiological Protection
(ICRP) and by the IAEA, WHO. ILO. etc.. which are necessary for applying and
enforcing the law. radiation protection expertise is required for providing
recognized authoritative advice. A wealth of technical information and guidance
can be found in IAEA publications on radiation safety which should be made
available for consultation.

c) Following the promulgation of the new radiation protection legislation the
regulatory body will need to deal with licensing and inspection of all practices
utilizing ionizing radiation (radiation emitting electronic products and
radioisotopes) in the country. The Ministry of Health and Social Services is well
suited for fully assuming this responsibility as executing competent national
authority and. in fact, already operates as such a body in the area of licensing
and inspection of electronic products.

1;
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The Ministry of Health and Social Services could effectively operate as an
administrative office responsible for issuing licenses, registering radiation sources
and carrying out inspections, and also as a technical office responsible for
providing certain radiation monitoring services such as personnel dosimetry. The
existence of the regulatory body should be publicly made known, e.g. through
issuance of an order stating that all persons/institutions using ionizing radiation
sources, radioisotopes or ionizing radiation producing machines have to register
and apply for a license from that regulatory body. The licenses then issued
should contain conditions for the use of ionizing radiation including the right of
inspection by the regulatory body.

d) The regulatory body should be provided with the necessary financial and human
resources to enable exercising their radiation control function as required and
discharge their responsibilities for the benefit of the country. The manpower of
the Ministry of Health and Social Services in radiation protection should be
expanded and developed to assure that this Ministry is in a position to properly
act on radiation safety matters.

e) A longer term strategy and programme regarding the development of radiation
protection activities in Namibia should be elaborated taking into account current
interest and developments in nuclear applications in Namibia in the medical
sector (nuclear medicine, radiology, radiotherapy), in agriculture and veterinary
sciences, in hydrology, in industry (uranium mining, use of industrial radiography,
of level meters, thickness meters, moisture meters etc.) and also environmental
and food contamination monitoring. Such a strategy and programme should then
serve as the basis for gradually strengthening all activities in the area of radiation
protection; it needs to be elaborated by taking into account national priorities
and the missions assessment. This could also serve as a skeleton for formulating
a Technical Co-operation Project Proposal (for the 1993/1994 period) for
submission to the IAEA - if the authorities should decide to request IAEA"s technical
assistance in radiation protection.

f) A concise training plan should be elaborated for training of the persons who will
work for the regulatory body, training of radiation protection officers who will
assume responsibility for radiation safety in the locations where ionizing radiation
is used, training of medical and paramedical staff. As soon as possible a person
from the Ministry of Health and Social Services should be sent abroad for
receiving training in regulatory work (licensing and inspection of sealed and
unsealed radiation sources) - initially three months training e.g. in one of the
centers of the National Radiological Protection Board (NRPB) of the United
Kingdom.

g) Radioisotope sources used in the country should be verified, registered, licensed
and regular inspections carried out. All places where radioactive sources are
held in permanent storage should be checked for contamination (whipe tests).
Radiation sources out of use should be collected from the various storage
locations and centrally secured in a vault.

h) The radiation protection situation in the medical area, including the private
sector, should be reviewed. The services of experts should be utilized to render
advice on the safe use of ionizing radiation in the various medical practices, in
particular in radiodiagnostics. Any use of Strontium-90 sources for medical
irradiation purposes should be explored and assessed from the safety point of
view.

t



i) It is essential to designate a person for dealing with radiation protection matters
in each institution and hospital where radioactive material or radiation sources
are handled. Persons to serve in such places as local radiation safety officer
should be nominated and their respective names communicated to the Ministry
of Health and Social Services.

j) Personnel dosimetry should be regulated to cover all workers in the country which
are exposed to ionizing radiation. It is recommended that a capable domestic
personnel dosimetry service be gradually established in Namibia, to replace the
dosimetry services now being received from outside the country, in order to
achieve direct control over checking compliance of occupationally recieved
radiation exposures with individual dose limits. The capacity of the domestic
personnel dosimetry service must enable processing, on a regular basis, of up to
1000 dosimeters per month. The number of workers to be monitored warrants
acquisition of an automated TLD system linked to a computer for processing
exposure data. A central dose record system should be established. It has to
be decided whether such a domestic personnel dosimetry service will be
provided by the regulatory body or delegated to another laboratory in Namibia.
If the second alternative would be pursued and the service responsibility be
delegated, certain conditions will need to be laid down for official recognition
of that service (accreditation including participation in intercomparison exercises)
to assure high technical quality.

k) Internal radiation monitoring of personnel involved in work with unsealed radiation
sources should be developed, particularly for control of radioisotope up-take by
staff working with open sources. A simple technique (e.g. a gamma counter with
a NalfTI) detector) could be foreseen for this purpose. Radiochemical analysis
capability for determination of contaminants in human urine should be
established, e.g. in co-operation with respective laboratories of the Rossing
uranium mine.

I) A national emergency response system should be established for use in a
radiological accident situation, with clear communication channels within the
country and a single contact point for communicating with the IAEA in case help
is going to be solicitated from or through the IAEA.

m) In case of a radiation injury special medical treatment could be done abroad
in a highly specialized hospital. However, at least two medical doctors trained
on early diagnosis and prognosis of overexposures should be available in
Windhoek so that correct and timely action can be taken when needed. A
hospital should be designated to receive such patients for providing first medical
care.

n) It would be highly desirable that an independent technical appraisal, from the
international point of view (e.g. by experts provided through the IAEA), of the
radiological safety programme applied to the Rossing uranium mine be initiated
by the authorities of Namibia (Ministry of Energy and Mines. Ministry of Health and
Social Services, Department of Water Affairs) in co-operation with the management
of the Rdssing uranium mine.

o) The Department of Water Affairs should be in a position to analyze water and
sediment samples for radioactivity content (uranium/thorium series) and should
acquire respective technical capability (expertise and equipment).
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Appendix 8

PROVISION OF TECHNICAL ASSISTANCE FOR RADIATION SAFETY
TO THE REPUBLIC OF NAMIBIA

1. General Approach:

Technical assistance is needed for developing an adequate radiation protection
infrastructure in Namibia commensurate with the activities involving the use of ionizing
radiation in the country. Development efforts to be covered include:

(1) establishing - as soon as possible - regulatory control over sealed and unsealed
radioisotope sources (radioactive material);

(2) revising, up-dating and supplementing legal instruments for control of radiation
safety;

(3) setting-up certain radiation measuring capabilities comprising determination of
radioactivity in environmental samples (water, air. sediments), in food-stuff and in
man. but particularly introducing domestic personnel dosimetry services, and

(4) establishing an effective emergency response system.

Initially assistance should focus on support of regulatory control functions, with
support of radiation protection service functions and operational safety functions
gradually phasing in in parallel.

2. Timing

Radiation protection could be built-up through provision of technical co-operation
fTC) in two stages:

Stage A: Pilot TC project on radiation protection (1992);

Stage B: Multiyear TC project on radiation protection (1993-1994).

3. Project Counterpart

The initial pilot TC project (1992) could well be co-ordinated by a person from the
Ministry of Health and Social Services who would serve as local counterpart (Dr. K. R.
Burkhardt).

The multiyear TC project (1993/1994) would need to be co-ordinated at
inter-ministerial level. One person from within a governmental authority of Namibia would
need to be identified who would serve as the principal local counterpart for managing
this project and for dealing with the IAEA in matters concerning implementation of this
project.

' * I


