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Note by the International Atomic Energy Agency (IAEA) _

- The Internatlonal Atomic Energy Agency 1s the organlzatlon of tha
United Nations system responsible under its Statute for enanuraglng the
“utilization of. atomic energy for peaceful purpoges in its Member States
and for performing any operation or service. useful in'researoh on afomic
energy. This includes providing materials, services, equlpment and
- facilities. It is also responsible for feogtering the exchange Qf scien—
tific and technical information on the pesceful useé éf.atomio energy
and enocouraging the exchange and training of scientists and axperts in
-this field.

2. Seventeen African countries ‘are members of the International Atomie

Energy Agenéy (I4EA): South Afr1ca, Algeria, Cameroun, Congo (Leopold-

v1lle), Ivory Coagt, Ethiopia, e Uaited Arab Republic, Gabon, Ghana,

leerla, lex_, Mall, lioroceo, Nigeria, Senegal, Sudan and Tunisia..

Kenya and Madagascar have been approved for membership.

3.  The TAkA is concludlng an agreement w1th the Organlzatlon of
African Unity and expacis to collaborate w1th the Sclentlflc, Téchnical

and. Research Comm1s31on of that Organlzatlon in matters of mutual interest.

4+ In practical terms applied to Africa this meang relating,IAEA's
assistance to the implementation of national_development Plans and
ensuring that the potential of ths peaceful uses of atomic energy is

taken into account in the preparation of future plans., Atomic Energy
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plays a considerable role as an anclllary in agrlcultural research and

ot

development, ground water studies, preservatlon of agrlcultural products
and food, and in medical diagnosis and therapy. Recognition of its
potential in power production is acknowledged by economic planners even
where abundant supplies of hydro-power exist. Some examples of the role
of atomic energy in Afrlea and the part ‘played by the IAEA are given
below, together with some suggeeilons for future action.

L I

Nucleat ‘"POWéT""":" Chenl Lol " e E Lt e e

5. Although there are vast hydro-power resources and substantial
quantities of oil and natural gas in Africa there have recently been

advances in applled nuclear energy Wthh brlng near the break-even pOLnt

’ Wlth oonventlonal energy.‘ Thls break-even p01nt however w1ll flrst be

acﬁleved by large etatlons operated at hlgh load factors. The greet

o magorlty of Afrlcan electrlc power systems at preSent 1n exletence are

-~

F

.‘

h of a relatlvely small capaclty and 1ndeed eome large hydro resources

are in many cases untapped. Some ‘time Wlll be requlred therefore;'
before nuelear unlts of a'competltlve elze oan be env1saged 1n Afrlca.
There are p0531b111t1es of ach1ev1ng an 1mproved 1oad factor 1n the
“areas where ‘fresh water requlremente #ill have o be met by plants for

the joint production of desalted water and electricity. The IALA ‘is

+ participativg -in studies 'beirg carried out ‘on theé feasibility of -dual

purpose -power and fresh: water producing nuglear plants by the United
btateel Israel_ and Mexicos ' In gglsla-detelled etudles on. the_fees-
have been made..: The. UAR. proposes to embark on. a nuolear power, EI‘_QJeot

oalllng for a nucleer power station of 150 n(e) which would be integ-

. rated into the grld system.‘ At the request of the UAR the TAEA is

._ etudylng a, proaect for a sea water deeallnatlon plent to . be used in

connectlon W1th a pllot agrlcultural progect of 10 OOO acres, the aim
belng to” study the fee51b111ty and economlcs of the use of deeallnated

weter for agriculture under arld condltlons. The IALA would be glad to

' 1nVest1gate other cases of arid areas in Afrlca for wh1ch water de-

saltlng appeare to be’ an 1mportant problem.'
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6. The report of the African Hlectric Power Meeting held in 1963
pointed out the desirability for the planning authorities ir the

Member countries of ECA to keep abreast of technical changes in the
nuclear power field. A developing country planning a new power. programme
should not therefore consider the atomlc energy alternative in isolation
but together with 1nvest1gat10ns of conventional means. This should be
in the nature of a contlnulng process particularly when it is borne in
‘mlnd that at least four years should be allowed for the comstruction and
comm1351on of a nuclear power station and about 2-3 years for the initial
surveys and studles. The development of the Irom gnd Steel Industry:in
West Afrlca and the conclu51ons of the Bamako meeting of October: 1964 in
‘so far as they refer tc regional supplies of electricity are relevant to
the production of future power. In preliminary investigations. so far
carried out by the IAlA in nine countries in Africa it has: been suggested
‘that'the pfoblem should be the subject of separate study during the next
3~5 years. buch studles mlght be made or be brought up-to-date in ~ ...

'Cameroun, leerla, Kenya, benegal Togo, etc.

Nuclear Raw Materials

Te-  In 1963 Africa produced about 20% of the world's uranlum output
mainly from South Afrlca, Madegascar and Gabon. In addltlon Madagascar

produced about 700 tons of monazite containing about 100 tons of thorlum
‘oxide as well as small tonnages of beryl. This does not repreeent
productlon potential since South African production has been dellberately
cut down from its production capacity of 5,700 tons per year. 5 per
pound: of contained uranium oxide in concentrates is regarded as an
economic price for uranium although many long-term contracts still
exist in which the price is in the order of 8 to $10 per bouhd. '
Contracts for small tonnages have been made at prices as low as

$3.65 per pound and the most recent contract for about 500 tons of"
uranium oxide at a price of about 3.42 per pound but it is unlikely
that this would be representative of the priced which will prevail
when the demand and supply position become more -in balance. - When i

later years demand exceeds supply and assuming that reserves of what
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are at present regarded as economic ores are not increased it will
become economically possible to mine deposits which are at present

regarded as sub—grade.

8.  Recent 1hformat10n presented to the Thlrd Internatlonal Conference
on the peaceful’ uses of atomlc energy (1n beptember 1964) on. the future
supply and” demand. of’ uranlum 1ndlcates that on present ev1dence and at
" present prices” the lestern world resources of uranlum in 1970 are. likely
46 be of the order of 330,000 tons. In the perlod 1971/80 .consumption
‘ig expected- to reach-at least 270, OOO tons and subsequent annual demand
willi'rise to 55,000 tons. Deposlts of uranlum already known and developed
oin -Africa repressnt” the results of llmlted search and there seens llttle
2 'd6ubt that a more intensive prospectlng, partlcularly Ain areas not as. yet
surveyed, will result in: dlscoverles of new deposlts of uranlum ores .2s
" well as deposits of other mlnerals of potent1a1 atomlc energy significance
‘such’ as berylllum and thorium. Investlgatlons of such areas are currently

being carried out in”Senegal, Tunisia, United Arab Republic, Upperzvo;ta,

.- etes - In addition the‘Possibility”of economic'reoovery of uranium as. a. by-
rproduct in fertilizer productlon from phosphate rock is being studled Ain

Senegal and Tiunisia’ and hag prev1ously recelved some attention in. horocco

and UAR. Although the cost of produotlon i& not attractive on current
prices of urapium this situation would change with-the &evelopment ot
new reactor systems such as breeder reactors and any change in the supply

and:&emandriosifion which will surelyqarise-within-the'next two décades.

9L__ The above facts ars 1mportant for Africa ginte the development of
nuclear power is likely to reach significant pr0port10ns only in the:‘”
latter part of the century when the maximum world demard w111 face
rapidly diminishing resources uriless new deposits of ore are found or‘
new reactor systems are developed which would permlt utlllzatlon of o
higher cost uranium produced from low-grade dep051ts. The vast 7
potential of mineral wealth in- Africa might well Be organized to“{akerﬁ
advantage of this -anticipated new démand which could be an 1mportant o

source of foreign exchange.
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Application of Radioisotopes in
EAgrlcultural_Development Plansl.

- 10.- Atomic .energy in-the form of radioisotopes and radiation plays an

important; part in. the investigations.-essential to increase agricultural
. producticn: Endeavours. toc increase preduction require-an understanding

of the factors which affect yields. For example fertilizers that are
rendered radloaotlve are extremely useful in determlnlng the best

. methods of fertlllzlng a crop in dlfferent 50115 €+ 8o how to get the

:.oreatest yleld for a glven amount of fertlllzer through the correct

_ .placement.: The IAEA is aotlvely organlzlng world-wide projects designed

_i tollnorease ylelds of rice and malze, malnly by developing methods of

o fertlllzer applloatlon. uaaagascar and the UAX ars carrying out research

1n the rlce progect and szmllar researoh could:be undertaken in.Ghana and

blerra Leone._ At present no Afrloan country is participating in the

malze prOJect but 1ntereet has been expressed by Ghans and projects
could be developed in the main majze-producing countries such as

Southern Rhodes:.a.9 Congo {Leopoldv111e), UAR, etc. The use of portable

1nstruments (neutron m01sture probes for soil moisture determlnatlon)

de e
e

is 1nv51uab1e e} sttn_es on the wise conservation and use. of water in
crop production. These methods have been in use for some time in

Algeria, Chana, Ivory Coast, Kenya, Ladagascar, Tunisia, UAR"éﬁﬁ“MSrocco.

11.” Nucieer'teohniQues are belng used in plant produotlon and proteotion
‘studies’ ‘particulerly in cocoa, peanut and Tubber research in Gt ay in
ground—nuts and ¢ orghum in benegal and on olives 1n Tunisia. It is
S hoped 1’ expand the use of these technlques to rubber in ggggg and
ngerla and’ 1n coffee in other oountrles in VWest Afrloa. In 1965 the
R VAT prOpOSee to organlze a World-w1de co~ordinated programme for tree—
cTops ‘suck’ as’ ooooa, coconut, 011—palm and rubber, to determlne the mnogt
efficient mears of fertilizer appllcatlon 1ead1ng to 1noreased ylelds.

It ig- hoped ‘tHat ‘several Afrlcan oountrles ‘will participate.

H:léTL Lntomologloal researoh ig. belng undertaken on a considerable scale

. and muoh attentlon 1s belng given to the p0351b111t1ee of eradication

of the Bedlterramean rrultfly 1n studlee in Tunisia and IHorocco and

.
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research into the eradication of Tseise is being actively :supported by

the IAEA . in Southern Zhodesia, and more intensive research is contem-

plated utilizing all the Tsetse fly research facilities in Africa.
The UAR is also studying the eradication of locust by the sterile male

techniqug:ﬁhioh‘requires the application of nuclear methods.

13. In the campatgn to increase abrlcultural productlon both by

* inereasing the yields and by avoidance of IObSGS from insect pests etc.
the uge of radioisotope’ tecknigues is consldered by research workers
as an additional useful iool in their hands. For this reason the IAEA

-has been actively encouraging the establishment of small"radidisotqpe
units within the existing'égriculturél research units or where none

. exist- in’the-Taculties -of" agrieulture of the national unlver31t1es. It
is net .intended that the laboratory should be continuocusly-in use: but
should be available if and whén the need arises to golve partlcular
problems. - Many such ldaboratories - exist and ‘more recently, in co—operation

" with the TAZA, new ohes.willibe established in Sudan, ngerla, ‘and

. _ganda. They could with advantage be introduced into for example hall

aBd Ccmeroun,

Pood Prusarvatlon

i i —o o T RN -+ s s -

14, Tle appllcatlon of atomlc rddlatlon for the preservatlon and
'fﬁdlslnfastatlon of food 1s under serlous con51derat10n in some of the

; techhdcally advannec countrles and would seem t0 offer distinct possib-
llltles of“lnterest to several Afrlcan ¢ountries. Destructlon of 'insect
pestc T graln by 1‘rad1at10n appears to be blologlcally and technolog-
Wilcalhy p0531ble and the same may be true for the appllcatlon of radiation
'\wfor the preventlon of 1osses of drled fish due to insects. However its
appllcatlon ‘n troploal cllmateb Wlll be partly dependant upon 1mprove—
'mean in the handllng and packaglng of the preserved commodlty. Some

studies are belng ‘undertaken at the Mpotl Research Station in Lizli on

- “Higer fish and it would seem advisable that similar studies might be

‘carried out in Tanza#iia and Uganda where there are high losses of dried

fish “and £ consequent. reduction in protein available for p0pu1atibns who
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live inland. Delay of ripening of some tropical fruits, part:cularly
bananas and mangoes, can be achiéved by atomic radiation as’ ‘Can control
ofi-harmful crganisma ;ransmltted'by food and food products. Radiation
decontamination ¢f commodities such as fish, meat, bone and blood rieals,
would substartially iucrease the market for such products in Europe and
elsewhere. Food irradiation is & complex subject and the Iﬁﬁﬁ;cwhilst
actively co~operating in the necessary research before it is warranted
to introdues the technique in a wider scale into developing countries

is actively co-operaiing with projects ih “Algeria and Tunisia concerned

with the necessary installations for the radiation of agricultural

products and other food. I

Appllcations of Atomlc Dnergy in Hydrology

15. Recent studles have proved that data of great economic 51gn1flcance
with regard to the availability of groana wafer in arid zones and for
the investizations of?water resources can be obtained with comparatlvely
small effort and at'a lower-cost through’+he use of radioisotopes.
TIsotope technigues may be used: to' tracé-water to find where it comes

- from and"tv determine {the age of Froimd irater and provide'othér infor-
.mation of. importance in-the sffective utilization of the available water

regources.  These ftechujyues .are currently used in Southern Rhodegia,

Tunisia, and in hydrologicel-invéstigations irn the Taveia area‘in southern
Kenya. In-arid and’semi--arid régions. gréundwater must be developed to
maintain. viable pastcral and nomadic sconomics. .. Iisotope techniques

can be: used.to:good advantage in theé evaluation of long—térm potential

for sustained groundwaver production. These techniqués'couldfbé;applied

particularly in the Savarmah and Sahel reglons ‘of for example Chad,

o7 Niger, Algeria, etc.’

Industrial Applichtions of Atomis Tiieiky

16, Industr1al¢zatﬂon prOJeots are prom1nen+ features in many develoP—
ment plans of Afrlcan countries. In a modern 1ndusfry the use of
ralelsotope technlquﬂq (nugleonlc gau 1ng, radlography, trao;ng) is

an 1ntegra1 part of direct 1mpﬂ1tance to many African uountrles.
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It-is the standard practice to utilize these techniques in prospecting
for oil and mineral deposits in which the information is given in'a
manner not obtainable by any other method. Recent work performed in

. the UAR with IAEA assistance has demonstrated clearly the range. of -
useful applications of radioisotopes in different industries. Tracer
experiments were.perfbrmed in 0il fields, steel plants, the glass
industry and fertilizer factories. Non-destructive. testing of ingots
by means of gamma radidgraphy wgs also successfully introduced.

. Pracer applications are of common usage in moisture measurements in
construction of highroads and in ore dressing. Consideration of the
use of these technigues in industrial development schemes now being
planned or undertaken in various regions of Africa should be given by

planners as well as 1ndustr1allsts and contractors.

Madlcal Appllcatlons of Atomic Energy

©17.  Improvemeénts in health services and facilities have been assisted
in recent years. by advances in nuclear medicine in particular in the
diagnostic and therapeutic fields. National development plans provide

for considerable hospital building programmes as well as national health

. schemes.. . Radioisotope laboratories for . diagnostic purposes are already

in operation, for example in the Congo (Leopoldville), Kenyas, Nigeria,

. South Africa, Tunigia, the UAR and Uganda. They have recently been’l.

introduced into Morocco and Senegal with IAEA dssistance and will be. ..
available scon in Sudan. Medical rescarch utilizing radioisotopes into
the causes of tropical diseases such as liver cancer, sickle cell
araemia and various types of malnutrition is being undertaken in all
countries with the necessary facilities. Some of this work -is being
supported by the IAEA in Qhana and Nigeria and through research contracts
in Congo (Leopoldville), Kenya,.Sputh Af:ica andztﬁe Eﬂﬁ;

18. Thls Work reguires tralned personnel and. spe01allzed equipment and
adequate health and safety measures have to be observed. The increased
avallablllty of radlolsotope facllltles ln Afrlca to tackle medlcal and
blologlcal problems must allow tine for training and personnel and “the

1ntroduct10n of approprlate 1eglslatlon.

L}
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Regsearch Reactors and Training

19, In 1964 there were 2 research reactors operating in Africa, in
Congo (Leopoldville), and the UAR, Another in South Africa is expected

to become operational in 1965; one is under cons truction in Chana and

Senegal plans to introduce one. In collaboration with the IAEA a regional
radioisotope training cenire is maintained in UAR and another centre has

been agreed in principle for establishment in Congo;&Leopoldville). These

centres are primarily used for training and reactor studies. To implement
the programmes mentioned above nuclear scientists and technicians from
African countries will need to be trained. A limited number of personnel
can be trained in the basic nuclear sciences in the universities and in-
stitutes of higher learning in various African countries but more
gpecialized training in the handling and maintenance of specialized
equipment may have to be undertaken overseas in established nuclear centres.
Training awards, fellowships, scholarships, grants etc. in the more
specialized atomic energy fields are available under the programme
operated by the IAEA which also embraces, where necessary, the

provision of university lecturers and grants for study tours. Regional

training courses with IAFA assistance have been held in Congo (Leopoldville),

the UAR and Ugaenda. In addition a mobile laboratory can be made

avallable for teaching and demonstration of counting techniques, etc.





