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1.0 INTRODUCTION 

The mining industry provides a foundation for economic activity
in the region and its development is crucial to the success of 
the other sectors of the SADCC programme of action. The 
mincral wealth of the region is substantial and includes base 
metals, energy minerals, ferro alloy metals, precious metals, 
industrial and refractory minerals, gemstones, fertilizer and 
chemical minerals. Mining and minerals account for 
approximately 12 p-r cent of the gross domestic product and 
some 35 per cent of exports of the region. 

The important role of the mining sector has been recognised and
 
emphasised in the Lusaka Declaration, Southern Africa: Towards 
Economic: Liberation and in many of Africa's -Major ecopomic and 
p-o-itical- - dcclations. The 1980 Lagos Plan of Action lays
down a general strategy for the (developmont of Pfrica's mineral 
resources in the 1980s. In fulfilment of these directions,
intensive work has been initiated by SAC to elaborate a 
coherent programme aimed at. strenothening the region's ,inino 
sector.
 

Foundcd rn the principl es ef self reliance and local 
r, source-ba ed dvel oprimnt la ding to the integration of the 
reqion's economies and the reduction of dependence, a five year
strategy has been (Irawn up for the mini nq sector taking
cogni sance of the aspirations embodied in the Lusaka 
Declaration. 

ihe five year programme takes into consideration the present
economic situation of the region and the continuing influence 
of world recession. In addition, the balancing of policy 
objectives ano resource endowments has been assessed %ith 
regard to determining how the maximum benefit from the mining 
sector can be achieved for the region.
 

The programme seeks to meet the objectives laid down by the 
Lusaka Declaration while recognising the need for commercial
 
viabilitv often dictated by the demands of the mining industry
world-wide. In the last c ecade the world has suffered from low 
metal prices, over- supply and a change in demand caused by
advances in technology. These factors contribute to the 
current situaLion within the region and also influence its 
future development. 

It is hoped that the five year programme as presented will 
contribute to achieving steady progress towards integration of 
regional supply and demand and will ensure that the reliance on 
international sources of supply is gradually reduced. In this 
regard, the programme focuses special attention on manpower
development, small scale mining, industrial and construction 
materials, fertilizer mineral raw materials, all aimed at the 
substitution of imported commodities. This focus will also 
provide essential linkages to the other sectors, particularly 
agriculture, energy and industry, aimed at coordinated 
development. 
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Unlike the other SADCC sectors, planning for the mining sector
 
is of comparatively recent origin. Its serious beginning can
 
be traced to the deliberations of Maputo in July, 1983
 
culminating in the approval of a programme of action by the 
Council of Ministers in Blantyre in May 1984. 

As measurable quantitative targets cannot he determined at the 
present stage of knowledge of resources, requirements and 
technology in the mining sectors of the sub-region, a broad 
analysis has been made with regard to the targeted outcomes.
 
Successful completion of the project studies and implementation

of planned programmes will enable the attainment of the broad 
objectives of the mining sector. The planned projects are also 
expected to create significant induced changes throuih 
multiplier effects which are not possible to measure at this 
stage. dowever, as knowledge increases, targets may
 
susequently be set for specific mining branches.
 

For a number of the larger mining projects in the five year 
programme, it will be several years before these come on stream 
because of the time reeuired to identify and prove commercially
exploitable resources, arrange for infrastructur.1 services, 
prepare detailed techno-economic studies, and secure capital 
funding. Hence the special emphasis of the five year programme 
on assisting the development of small scale mining which will 
enable rapid increases in income, employment, and output in the 
short term, particularly in the production of industrial 
mineral s for the manufacturing, huil ding, chemical, and 
agric sl tural sect-rs. 

The successful implementation of this programme will therefore 
establish a sound technical and economic base for the future 
development of the mining sector in the SADCC region.
 

2.0 MINERAL RESOURCES AND DEVELOPMENT POTENTIAL
 

The importance of mineral resources and production to the 
region is well documented in the SADCC Mining Sector 
Co-ordinating Unit Report, Analysis of Mineral Resources 
Development and Opportuni ti es-fn- -t-h-e- -SAD-C( -aTon a-n-ua-ry

" 1-98T. 6Th--dive-rs-ft-- - io--m-e-r-al-s- - -d-msb-b-e- potenti al 
for intra-regional development and allows the mining industry
 
to provide significant support to the other sectors.
 

The known mineral resources give a very good spread between 
industrial, construction, ener(y and metallic minerals in 
addition to precious m':tals and gemstones. The mineral wealth 
within the SADCC region is well known for having significant 
reserves of major minerals such as copper, in addition to the 
number of different minerals. The latter forms a good base for 
developing both nationally and regionally. As an example, 
construction materials for the building indust-y are available 
throughout the region. This includes limestone, dolomite and 
gypsum, the essential ingredients for cement manufacture. The
 
application of lime as a soil conditioner is equally important.
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On account of the low density of population and the vast land 
areas, the need to develop a network of roads is paramount.
Again, the region has good reserves of road stone aggregates 
and surfacing gravels.
 

Industrial minerals are essential ingredients of all
 
industrial isation and economic development. Their uses are 
diverse, but can be broadly sub-divided into a number of
categories. Chemical raw materials include sulphur, salt and 
soda ash. Fertiliser production is dependent upon potash and 
phosphates, in addition to the availability of either sulphur 
or sulphuric acid. Refractory minerals such as magnesite,
kyanite and sillimanite are available within the region, while 
substantial potential for abrasives such as corundum and garnet 
can be utilised to substitute the abrasive products which are 
currently imported.
 

Other industrial minerals include known deposits of t,-,uxite,
fluorite, talc, mica, graphite, and lithium in addition to 
heavy minerals annl rarn earths. Other significant proc.ss
minerals include baritn and hentonite, while kaolin has 
numerous uses and is available in ntantity withi- the region. 

Iron ore is available for both processino within thr regien and 
for export. Also, a number of important minerals and retals 
used in steel products, such as chrome, manganese, mol bdenu 
and vanacium are Wceing mined or have potential for further 
devel oprent. 

Although gol d production is relatively small by uiorl I 
standards, it is important as a hard currency earner and also 
provilus numerous opportunities for small scale development. 
Other precious metals, although more commonly recovered as 
by-products, include silver, and platinum group metals. 

Gemtones in significant quantities are available throughout
the region. These include emerald, amethyst, aquamarine,
garnets, tanzanite, tourmaline together with diamond 
production. All of these have development 
 potential,
particularly for small scale mining. Associated industries for 
the cutting and polishing of gemstones and 6iamcnds as well as
 
the use of industrial grade diamonds for cutting tools can be 
expanded.
 

Although the potential for uranium is limited, the region has 
significant energy resources in the form of coal. In addition 
to conventional industrial and domestic uses, lonn term
 
developments suciu as gasification and liquefaction for future 
energy demands have a significant potential.
 

In many cases the reserves ani the levels of production arp
significant in world term3. However, more data is required to 
assess the total mineral wealth of the region and to fully
utilise the production levels and balance the intra-regional 
demand.
 

3



Annex I gives provisional data on resource availability in the 
SADCC region.
 

Annex II shows the large number of minerals currently being
mined together with their source and production rate. The list 
vividly demonstrates the diversity of mineral wealth and the 
very good basis on which the region can develop. 

Historically, mineral development in the SADCC region has been 
dominated by an over-,eliance on foreigrn operators whose
 
interests were geared largely to meeting the demands of the 
industrialised countries. In part, this has resulted from the
 
need for finance and technology, which has often been provided 
by the world's major mining and finance houses. As a result, 
the region's development has been uncoordinated and has 
suffered from the fluctuations of the international market. 
Project viability has generally been viewed only with regard 
to
 
commercial returns on investment but with little regard niven 
to the wider regional or national social and economic 
benefits. A different emphasis is therefore needed which will 
allow SADCC member states greater utilisation of their own 
mineral resources for the integrated development of the 
region. A practical view of other industrial developments also 
needs to be taken. For example fibre optics are replacing the 
traditional maret.s for copper. Aluminium, like copper, is 
similarly depressed. The world-wide nuclear industry has 
slowed down arid the steel industry has seen drastic cut-backs 
in recent years. 

The SADCC Pegion therefore, needs to give greater consideration 
to its own requirements and how to meet then as opposed to the 
previously uncoordinated policy dictated by the demands of the 
industrialised countries. An integrated effort is required to 
establish a common basis on which to plan the future 
development of mining in the region. For example, the 
economics of sumall scale mining of roadstone is ideally suited 
to localised operations whirh are planned to support an overall
 
ano regional requirement. A closer look at the availability
 
and usage of construction materials including limestone, clays
and refractory minerals is expected to help the balance of 
trade on an intra-regional basis.
 

The SADCC mining sector strategy is an attempt to promote the
 
development of the mining industry along these lines and is
 
presented in the next section.
 

3.0 SECTORAL POLICY AND STRATEGY
 
--.-.------.-.-----.-.....
 

The objective of SADCU regional cooperation for the rlinino 
Sector derives from the principles and policies set out in the 
1980 Lusaka Declaration and amplified in the Mineral Resources 
Development Strategy adopted by the SADCC CounciT-6fihist-er-s 
at t6e-ir-mee t-i-n-g-fn-Blantyre in May 1984. This policy is fully 
consistent with the Lagos Plan of Action of 1980 which sets out
 
three main objectives for mineral development:
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(a) Establishment of sovereignty over natural resources
 
(b) Development of mineral based industries
 
(c) Development of indigenous skilled manpower capability.
 

The Lusaka Declaration emphasises the need for the region to 
reduce its dependence, particularly but not only, on South 
Africa, for manufactured goods and expertise. The Declaration 
also emphasises the need for self-reliance of the region in 
terms of material requirements, and the need to develop a 
rational strategy which would benefit the Member States both 
individually and collectively.
 

The report on regional cooperation in the Mining Sector
 
presented to the SADCC Council of Hinisters in 1981 at Harare, 
Zimbabwe was the first substantial analysis of mineral 
devel opment pol icy for SADCC and i ncl uded mi neral 
beneficiation, marketing, financing, technology, manpower 
training etc, a; areas which might benefit from regional 
cooperation. Mining Sector coordination, which was 
subsequently assumIed by Zambia, led to the redefinition of a 
development strategy for the exploitation of mineral ;esources
within the SADCC region covering the following areas: 

(a) Improvement of knowledge of mineral resources through 
establishment of adequate inventories of existina and 
potential resources, creation of better forecastino 
systerms nf consumption patterns with a view to 
rational isinq the utilisation 0W mineral resources and the 
developwont of rechanism, for intra-rr ional trade; 

(b) Establishment of the apprnpriate scientific, technical and 
industrial environment required for the development of 
mineral industries: 

(c ) Cooperation among SADR( countries in the development 
exploitation ano uitilisation of mineral resources; 

(d) Training of hioh level professional, managerial and 
technical personnel in all aspects of mineral resource 
development, with a view to alleviating the shortage of 
qualified manpower and reducing dependence on expatriate 
personnel and specialised services from overseas;
 

(e) Development of suitable systems of transfer of
 
technological know-how and exchange of scientific,
 
technical and economic data on geology, minino activities 
and mineral economics among SACC countries;
 

(f) Attainment of maximum diversificration of the minina 
industries hearing in mind the principle of equitable
 
regional development;
 

(g) Prioritisation of programmes in the light of their 
feasibility and capacity to delivery maximur benefits to 
the region. For example, operational projects for the 
production of goods and services can be preferred. 
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Following the adoption of this strategy, the SADCC 
Council of
 
Ministers in Mray 1984 in Blantyre approved a nine project
 
promotional programme as follows:
 

i) Regional Mining Sector Skilled Manpower Survey

ii) Preliminary Study 
of Small Scale Mining, Processing 
and Marketing: 

iii) Inventory on Geology, Minerals, and Mining; 

iv) Foundry, Fabrication and Machining Facilities; 

v) Mining Machinery Manufacturing, Repairing and 
Recunditioning Facilities; 

vi) Production of Mining Chemicals and Explosives; 

vii) Sharing of Mineral Processing Facilities; 

viii) Establishment of Iron and Steel Industry; 

ix) Fertilizer Hineral Raw Material Development. 

In addition to the above programme, in May 1985 the SADCC 
Council of Ministers meetino at Maseru approved several new 
project areas as follows: 

i) Remote Sensing Survey of Mineral Pesources using Spot-
Satell ite; 

ii) Central Isotope Geochronology Laboratory; 

iii) Refractory Jndustry in the SADCC Region; 

iv) Processing of Bauxite; 

v) Manufacturing of Diamond Tools; 

vi) Market Study of Production of Conon Salt, Soda Ash, 
Potash and Related Products: 

vii) Feasibilit Study on Expansion of Copper Semi-finished
 
Products for Local and Export Markets;
 

viii) Processing of Lime, 
 for Chemical, Industrial,
 
Agricultural and Construction Purposes.
 

The region-wide policy framework 
 has taken into account
 
development policies at the national level in all SADCC
 
countries which 
 have been concerned with exploration,

diversification away from traditional mining 
activities and
 
into industrial minerals for domestic 
use. Policies have also
 
sought to encourage inter-alia small scale mining.
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4.0 REVIEW OF MINING SECTOR PROGRAMME
 

4.1 Existing Projects
 

Of the nine projects in the initial programme approved during

the May 1984 Blantyre Meeting, seven projects have so far
 
secured funding to facilitate undertaking of preliminary
 
studies as follows:
 

Project 1.0.1 	 Sub-regional Skilled Manpower Survey
 
EEC
 

Project 2.0.1 	 Small Scale Mining Processing and Marketing 
EEC 

Project 3.0.1 	 Inventory on Geology, Minerals and Mining
 
EEC
 

Project 4.0.1 	 Foundry Fabrication and Hachining Facilities
 
IDU/CFTC
 

Project 5.0.1 	 Mining Machinery and Spare Parts
 
Manufacturina, Pepairing and Reconditionina
 
Facilities
 
IDU/CFTC
 

Project 6.0.1 	 Mining Chemicals Manufacturin Facilities
 
IDU/CFTC
 

Project 7.0.1 	 Sharing of Mineral Processing Facilities 
under negotiations 

Project 8.0.1 	 Development of Iron and Steel Industry- study

is being undertaken by UNIDO as SADCC/PTA Joint
 
Project
 

Project 9.0.1 	 Development of Fertilizer Mineral Raw Materials 
- under negotiations. 

It may be noted that the French Government has shown interest
 
in Project 7.0.1 while NORAD and ADB are interested in Project

9.0.1 and negotiations with them to facilitate commitment 
of
 
funds are continuing. Studies have already been commissioned
 
in respect of the project areas in which IDU/CFTC is rendering

assistance.
 

As regards the projects recently approved in Maseru,

negotiations are being conducted with cooperating partners

inlicated against each project as below:
 

Project 10.0.1 	 Market Study for Common Salt, coda-ash, Potash 
and other Pelaced Products within the 
Sub-region - NORAD 
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Project 11.0.1 	 Market Study for Semi-finished and Finished 
Copper Products within the Sub-region -
Netherlands Government 

Project 12.0.1 	 Preliminary Study on the Possibility of 
Establishing a Refractory Industry in the 
Sub-region - UNIDO 

Project 13.0.1 	 Central Isotope Geochronology Laboratory for 
the SADCC Sub-region - EEC 

Proejct 14.0.1 	 Integrated Exploitation and Processing of 
Bauxite Deposits within the SADCC Sub-region 
and Fstablishing an 
A!umina/Alumini um/Calcinatic.i Industry 
several Governments/Agencies have been
 
approached
 

Project 15.0.1 	 Processing of Lime in the SADCC Sub-region -
NORAD has been approached 

Project 16.0.1 	 Pemote Sensing Survey of Mineral Resources in 
the SADCC Sub-region using Spot Satellite - EEC 
has indicated tbat the funds for the project
will be made available 

Project 17.0.1 	 Manufacturing of Diamond Tools in the Kingdom 
of Lesotho - inder negotiation with IDU/CFTC 

Briefs oi those 	projects are presented in Annex III.
 

4.2 Possible Areas of Further Cooperation 

Most of the above project areas vill require lengthy time 
period for project formulation and implementation, extending in 
most cases beyond the end of the five year strategy. It will 
be imperative, therefore, to maintain development momentum by
developing existing capacity -Where feasible and identifying
short gestation mining projects which have a regional impact

and can be implemented during the early years of the strategy.
These projects will be identified by further consultations with
 
member states. 

Other possible areas of further cooperation are as follows:
 

- Coal mining
 
- Hydrojeological investigations


The SADCC Mining Sector Coordinating Unit in consultation 
with member states and other sectors will develop these 
new areas of cooperation
 

- Regional mining workshops 
- Strengthening of the Mining Sector Coordinating Unit 
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In proposing these areas for the regional mining programme, due
 
consideration has been qiven to factors such as short term
 
perspective, sufficiency of reserves, low capital cost,
 
availability of technical know-how/manpower and energy
 
resources in addition to the contribution of the projects to
 
the overall strategic objectives of the Mining Sector.
 

Briefs on these areas of cooperation are presented in Annex IV.
 

5.0 IMPLEMENTATION SCHEDULE OF MINING SECTOR PROJECTS 1986-1990
 

In oroer to successfully implement the five year programme the 
following indicative sched-'le is intended to siiow how these 
mining sector projects will develop within the time period 
1986-1990.
 

PRELIMINARY DETAILED COMMENCE
 
PROJECT STUDY FEASIBILITY IMPLEMENTATION
 

Skilled Oct '85 - April '86 June '86
 
Manpower
 
Survey
 

Small Scale Oct '85 - April '86 Oct '86 - Sept '87 Jan '88
 
Mining
 

Inventory Oct '85 - March Oct '86 - April '87 Oct '87
 
of Geology
 

Foundry fay '85 - Jan '86 June '86 - May '87 Jan '88 
Fabrication 

Mining May '85 - April '86 Oct '86 - Sept '87 June '88
 
Machinery
 

Mining Sept '85 - May '86 ,Jan '87 - Dec '87 June '88 
Chemicals 

Sharing Nov '85 - May '86 Nov '85
 
Mineral
 
Processing
 
Facilities
 

Iron and July '85- Dec '85 June '86- May '87 June '88
 
Steel
 

Fertilizer Jan '86 - June '86 Jan '87 - Dec '87 June '88 
Minerals 

Salt, Soda, Oct '86 - July '87 Jan '88
 
Potash Project
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PRELIMINARY DETAILED 
 COMMENCE
 
PROJECT STUDY 
 FEASIBILITY IMPLEMENTATION
 

Copper Based Oct '86 - March '87 
 Oct '87 - Sept '88 June '80
 
Products
 

Refractory March '86 - Sept '86 Jan '87 - Dec '87 Jan '89 
Bricks 
Fabrication 

Geochronolcy * * Jan '86 
Lab 

Bauxite June '86 Jan '88 - '88
May '87 Dec Jan '90
 
Deposits
 

Lime Oct '86- May '88 Sept '87 - Aug '88 Dec '88
 
Utilisation
 

Remote Jan '86 - June '86 Jan '87 - Dec '87 June '88 
Sensing 

* Not necessary 

In presenting the above schedule, 
it has been assumed that each
 
of the preliminary studies will indicate a potentially viable
 
project(s), both with regard to capital and operating costs. 
 A
 
decision will need to be taken at 
this staae with regard to the
 
need for a detailed feasibility study. This will produce a
 
document containing accurate costs sufficient to be 
presented

to potential investors and finance institutions.
 

The above schedule has taken a positive aporach in that a
 
number of the studies will culminate in a viable project(s) of
 
some 
form which will anoforward for implementation.
 

Preliminary studies relating to eight projects scheduled toare 

start before the end of 1985, of which seven have funding 
secured.
 

The rest of the projects are expected to commence before the 
end of 1986.
 

For those projects which will require detailed feasibility
studies, five are expected to start before the end of 1986, and 
six before the end of 1987, and one project before the end of 
1988.
 

As regards project implementation, three projects, namely the
 
skilled mining manpower survey, sharing of mineral processing

facilities and the Geochronology Laboratory, are expected to be
 
implemented before the end of 1986. Most of the other
 
projects, following confirmation of feasibility and securing of
 
funding, are expected to commence implementation within the
 
plan period.
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The projEts for small scale miling will also develop rapidly
into the implementation stage because of their low capital 
investment and infrastructural requirements. 

Where project feasibility studies are completed by member
 
countries during the programme period, thcse may he included 
for implementation within the framework of the SADCC mining 
programme. 

5.1 Progr aime. J us ti f icati on 

it is not di f ficul t to envi sage tie impact wich the projerts
outl ined in the strategy will have on the economies of the 
region. The strategy empasises the need to develop and 
diversify the mining sector and promote new mining activities. 
Hence the proposed projects are aimed at sionificantly meeting
the targets of development and diversification by the year 1990 
and beyond. For example, projects such as small scale mining,
iron & steel, fertilizer mineral raw material, refractory, 
lime, and diamonds are included iainly b3 reason of their 
ability to develop and diversify the mining sector. 

Similarly, increased processing of products will result from 
projects such as sharing of mineral processina facilities,
integrated expl oi tation and processing of bauxite deposi ts and 
copper semi-manutac turs. These will increase import
substli uion and reduce dependence, on oxtoreal facilities for 
processing purposes. They wi H al so g a 1ong way to reverse 
the illoic pattern of m:ining development that has for toe
long been iripns;d on the rogioi. 

Manufacture of inputs to the wininq induis try and adequate
supply of skilled wanpower foi' mining jobs are the other 
attainable targets of the plan. For instance, the preject for 
the reoional manpower surwv, when completed, will assess both 
the demand and suLpplv a;:prcts of skilled manpoher. Several 
projects, such as mining marhinerv manIfa'tUrino, production of 
ininn cheuicals and explosives, and ranufacture of diamornd 

tools are qeared to the physical production o1 inputs t.o the 
mining inustry. Projects that may emanate from future 
programme of action by thi mining sector will also he appraised
in terms of how much impact these can create in iterms of the 
above criteria such as diversification, increasen production,
nanufacture of mi ning inputs and self-sufficiency of the region
in mining manpowei. A well-developed and diversified mining 
sector will also absorb an increasing number of people as the 
plan progresses through 1990 and beyond. 

The employerint effect of the plan should riot only be viewed in 
the light of how many people will find employnent, but in terms 
of future relocation and redeployment of miners. Countries 
with major, mining activities such as Angola, Botswana, Zambia 
and Zimbabwe, are already facing L situation of depleting 
resources. This is why these countries should plan ahead for 
redeployment of miners in the small-scale mining and
 
diversified mining sector. For example, the indirect
 
employment effects of a small-scale mining and processing
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project are sigrificant. Thvs mining in the SADCC Region
should be organised and developed in such a way that its
 
integration into the domestic economy provides ,aximum
 
employment potential.
 

Between 1987 and 1990, it is thus possible to expect a 
developing and diversifying mining sector within SADCC. Its 
reIationship with the other sectors, such as agricul ture, 
energy and manpower will develop as one of complementarity so 
that gains from coordination in reaional efforts will he 
maximised. Other measures, such as harmonising mining law 
between SADCC menber States deserve special mention as 
exploration and geological research along common borders will 
entail some formal agreement as rea:irds mining laws of the
member states. !H the longer term, the strategy may also 
envisage the establishment of a centralised mining and 
mineral processing research establishment to develop the 
specific requirement- in mining, mineral processing and 
extraction metallurgy for the region. This would include 
laboratory facilities for the testing and analysis of ores as 
a fundamental step in the region's development and
 
sel f-reliance.
 

5.2 C-o-nstra-i-n t-s _on_ Implementation 

In a strategy document like this, actual and potential

constraints should not be overlooked, these vary from
 
identification of commercially exploitable resources,
 
accurate estimation of regional productive capacity and
 
regional demand over the longer term, provision of
 
infrastructure to permit the establishment of n,'nes and the 
transportation cf mineral products, securing of finance and
 
other essential resources for possible regional projects.

There must also be due regard to the fact that a number of 
the mining projects overlap with the areas of other sectoral 
coordinators especially manpower, energy, industry and 
agriculture. Constant and effective liaison with other 
Sectoral coordinators will be maintained to ensure 
complementarity in the overall development of the sub-region. 

5.2.1 Funding
 

The projects currently put forward for approval all fall 
within the category of initial investigations, as opposed to 
full feasibility studies or the implementation of projects 
requiring capital investment.
 

The approved projects together with those under possible
 
areas of further cooperation will require initial funding of 
approximately U S$ 3,200,000 for the five year progranile. By
July 1985, a sum of over US$ 600,000 had been raised.
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However, during the strategy period it is expected that the
 
studies put forward at this stage will indicate the
 
particular iilputs required for further development. In many 
cases, the further phases of the work may require a 
pre-feasibility or feasibility study up co bankable document 
level. Funding requirements estimated for this stage of 
project development is US$ 4 million. The total funding 
recuirement of the programme is therefore just under US$ 8 
million. 

The available resources and technical expertise within the 
region will be utilised as far as possible to support these 
projects in the feasibility and implementation stages. These 
resources would be supplemented by external assistance, both 
governmental and private, and th.- possibility of 
joint-venture undertakings would also be explored. The main 
SADCC cooperating partners may be called Upon to fund 
preliminary studies and to assist in attracting potential 
investors.
 

5.2.2 Human Resources
 

SADCC cot,ntries suffer from a severe shortage of skilled 
manpower especially in the fields of technology and science. 
Most of- these countrie inherited at independence very high 
rates of illiteracy, low enrolment ratios, and a virtual
absence of technical education and institutions of higi oe 
1earning. 

After independence, qreat efforts have been madw by all SADCC 
countries to ;-everse this trend. iowever, despite these 
efforts, there ar sti 1l severe shortages of technical and 
professional people in relation to demand for such skills in 
most SADCC( member states. 

Technical institutions such as Technical College, Bulawao, 
Zambia Institute of Technology, Kitwe, and the Departments of 
Mining an( Gcoloy, o. the Universities of the SADCC countries 
are in the process of being strengthened and diversified s(' 
as to train various minino skills. In addition, the t1inina 

Manpower Survey Project, when completed, will provide a 
precise picture of the supply rif and demand for mining skills 
and will enable the SADCC Regior to take rapid steps towards 
time removal of the imianpower constraints on time nining sector. 

6.0 MINING SECTOR COORDINATION WORK PROGRAMME
 

The success of this action plan will depend upon the ability 
of the Coordinating Unit. Thus strengthening of the Unit and 
particularly of its resouirces are the sine qua non of this 
development action plan.
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As mentioned earlier, the coorclination activities will 
logically include the organising of workshops on technology,
rehabilitation and investment. This will entail
 
strengthening both in terms of personnel, services and
 
facilities.
 

For overall progress to be riade in the areas mentioned, both
 
domestic and foreign entrepreneurs need the information about
 
what new exploration results have been presented, what 
mineral resources maps and mineralisation reports are
 
available, what new mines and what beneficiation plants are 
being proposed or developed, and what new mineral joint
 
venture possibilities are being discussed. Contact is also
 
needed with mineral process plant engineering consultants, 
contractors and operators who themselves also need some of 
tile information mentioned above. Accordingly the SADCC 
Mining Sector Cordinating Unit in conjunction with the 
relevant inistries and Departments of SADC' Member States 
need to establish the following: 

- compile a list of effective entrepreneurial mining 
cnmpanies and diversified trading companies; 

- collect sim-ilar lists of mineral process engineering
consul ants, contractors and o>era.ors having relevant 
expertise and patents useful in the various categories
of mineral heneficiation and downstream processing; 

- contact on a continuing basis the people and 
oraanisations of the lists in tie above sub-sections, 
and direct a stream of rele,.ant information to the 
listed organisations. 

Member countries have responsiblity for promoting and
 
implementing particular projects including mobilising
 
resource support locally in the SADCC Pegion and externally. 
The Coordinating Unit will facilitate and assist member
 
countries in their implementation activities.
 

It is envisaged that for the implementation of some of the 
projects that way arise from the sixteen studies where Sector 
functions overlap closest liaison among Sectors will be 
maintained. The Mining Sector programme will reouire active 
participation during the implementation stage by member
 
states in terms of project location and finance sourcing.
 

Over the period of the programme and beyond, the Mining

Sector Coordinating Unit will endeavour to increasingly

utilise the technical expertise from among the nationals of
 
member States to be able to successfully implement the
 
programme. It has been recognised that technical assistance
 
schemes are a temporary measure; in the long term the
 
nationals of the member states will have to be fully involved
 
in the work programme of the Coordinating Unit.
 

- 14 



ANNEX I
 

MINERAL RESOURCES POTENTIAL
 

15
 



Table 1 SADCC Mineral Statistics* 
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Table 2 Constructional Mineral Status of SADCC 

(Provsional data on resou'ce availability, subject to amendment.) 
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Table 3 Industrial Mineral Status of SADCC 
(Provisional data on resource availability, subject to amendment.) 
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Table 4 Metallic Mineral Status of SADCC 

(Provisional data on resource availability. siblect to amendmbnt 
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Table 5 Energy Mine,-ai Status of SADCC 
(Provisional da,,a on resource availability, subject to amendment.) 
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__ 

Table 6 SADCC Trade Flow in Mineral Commodities: Raw/Semi-Processed 

(Provisional ,ata, subject to 3mendment.) 
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ANNEX II
 

MINERAL PRODUCTION IN SADCC MEMBER STATES
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MINERAL PRODUCTION IN SADCC MEMBER STATES*
 

MINERAL PRODUCTION IN TONNES SADCC 

MINERALS SADCC 
WORLD 
AVERAGE 

SADCC 
AVERAGE 

PRODUCTION 
% OF WORLD 

PRODUCED COUNTRIES 1980 1981 1982 1980-1982 1980-1982 PRODUCTION 

ANT I .10NY(meta) i 150 137 195 56,400 161 0.3 

ARSENIC zi 79 21 - 33,073 

ASBESTOS Mo 94 1,425 652 
Sw 32,800 35,264 30,145 4,500,000 265,581 5.9 
Zi 250,949 247,503 197,682 

BARY FES Zi 195 - 800 7,700,000 332 

BAUXIIE Zi 4,281 5,139 7,533 88,300,000 5,651 

BENTONITE Mo 848 716 1,455 8,795,000 1,500E 

THROMIUM Zi 552,475 536,052 432,410 8,800,000 506,979 5.77 

'OAL Bo 371,395 380,698 410,367 
Mo 409,000 535,000 67,000 
Sw 175,984 157,701 115,043 3,866,666,000 3,291,750 0.09 
Ta 4,250 3,000 -

Za 568,799 521,310 603,934 
Zi 3,133,036 2,866,323 2,772,980 

OBALT 8o 226 254 254 
Za 3,310 2,570 2,446 27,433 3,122 11.4 
zi 115 93 97 
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MINERAL PRODUCTION IN SADCC MEMBER STATES
 
(continued) 

MINERALS 
PRODUCED 

SADCC 
COUNTRIES 1980 

MINERAL PRODUCTION IN TONNES 
WORLD 
AVERAGE 

1981 1982 1980-1962 

SADCC 
AVERAGE 
1980-1982 

SADCC 
PRODUCTION 
% OF WORLD 
PRODUCTION 

COPPER Bo 
Za 

Zi 

15,553 
609,935 

26, 901 

17,819 
587,442 

24, 583 

18,375 
529,641 

24,693 

8,133,300 618,296 7.6 

DIAMOND (incarats) An 
80 

Le 
Ta 

1,500,000 
5,101,000 

53,714 
269,876 

1,400,000 
4,960,252 

52,921 
236,500 

1,400,000 
7,768,840 

42,119 
220,000 

41,466,670 7,668,407 18.5 

FELDSPAR 

GOLD (inko) 

Mo 
Za 

Zi 

Ta 

921 
475 

1,253 

3 

715 
452 

2,393 

9 

696 
362 

866 

3,633,300 1,937 

Za 

Zi 

257 

11,443 

328 

11,691 

118 

13,367 

1,256,665 12,508 1.0 

GRAPHITE Zi 7,385 11,218 8,225 560,330 8,943 1.6 

GYPSUM Ta 8,119 11,500 11,50u 67,700,000 10,373 

IRON ORE x 1000 tonnes Zi 1,622 1,098 83/ 845,000 1,185 0.14 

PIG IRON/x 1000 tonnes Zi 93 45 40 485,670 59 

STEEL INGOTS x 1000 

tonnes 
Zi 800 691 528 677,330 673 
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MINERAL PRODUCTION IN SADCC MEMBER STATES
 
(continued) 

MINERALS 
PRODUCED 

SDCC 
COUNTRIES 1980 

MINERAL 

1981 

PRODUCTION 

1982 

IN TONNES 

WORLD 
AVERAGE 
1980-1982 

SADCC 
AVERAGE 
1980-1982 

SDCC 

PRODUCTION 
% OF WORLD 
PRODUCTION 

FERRO ALLOYS Zi 221,910 227,002 161,000 203,304 

KAOLIN Mo 
Ta 

Zi 

216 
7,434 

4,450 

296 
5,400 

4,657 

310 
-

2,441 

1,7,016,665 8,127 

LEAD Za 14,131 18,018 23,198 5,300,000 18,449 

LITHIUM 

MAGNESIT E 

Zi 

Zi 

21,030 

78,217 

16,444 

60,194 

9,786 

60,660 

6,300 

(Li) metal 

11,500,000 

15,754 

(Min) 

66,357 0.6 

MICA Mo 
Ta 

Zi 

226 
3 

1,022 

300 
2 

1,406 

148 
2 

844 

194,000 1,293 0.7 

NICKEL 
(mletil curItent) 

Bo 
zi 

15,442 
15,075 

18,278 
13,018 

17,756 
13,301 

700,000 30,960 4.4 

PETROLEUM 

x O00torine, crude 

An 7,420 6,480 6,590 2,850,000 6,830 0.24 

PHIOIPHIATE ROCK Zi 130,337 122,235 121,608 133,000,000 124,730 0.09 

PLA lIN H GROUP 
{,(r*t I content~h 

Zi 304 234 139 209,700 225 0.1 
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MINERAL PRODUCTION IN SADCC MEMBER STATES
 
(continued) 

MINERALS 
PRODUCED 

SADCC 
COUNTRIES 1980 

MINERAL PRODUCTION IN TONNES 

WORLD 
AVERAGE 

1981 1982 1980-1982 

SADCC 
AVERAGE 
1980-1982 

SADCC 

PRODUCTION 
% OF WORLD 
PRODUCTION 

.ALT An 
Mo 

Ta 

50,OOOE 
28,OOOE 

36,721 

50,OOOE 
28,OOOE 
27,400 

50,OOOE 
28,OOOE 

-

169,800,000 99,378 0.06 

SILLIMANITE Zi 716 870 2,207 477,670 1,265 0.26 

SILVER 
(kg metal content) 

Za 
Zi 

23,752 
29,681 

22,219 
26,913 

27,599 
28,708 

11,247,330 i2,957 0.47 

SULPHUR (x 1000 
S content) 

tonnes Za 

Zi 
92 

29 
90E 

27 
90E 

24 
52,500 117 0.22 

TALC Zi 456 386 270 6,966,670 370 

TANTALUM/NIOBIUM 
(concentrate) 

Mo 
Zi 

51 
60 

67 
57 

50 
62 37,330 60 0.16 

TIN (metal content) Zi 934 1,157 1,196 224,000 1,096 0.5 

TUNGSTN 
(metai content) 

Zi 90 60 35 49,000 62 0.13 

ZINC Za 37,076 42,170 51,117 6,300,000 43,455 0.7 

BERYL Mo 

Zi 

6 

9 
7 

42 
8 

52 52 
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MINERAL PRODUCTION IN SADCC MEMBER STATES
 
(continued)
 

MINERAL PRODUCTION IN TONNES SADCC
 

WORLD SADCC PRODUCTION
 
MINERALS SACCC 
 AVERAGE AVERAGE % OF WORLD
 
PRODUCED COUNTRIES 
 1980 1981 1982 1980-1982 1980-1982 PRODUCTION
 

SELENIUM Za 23 22 23 
 33
 

Key: An = ANGOLA
 

Bo = BOTSWANA
 
Le = LESOTHO
 
Ma= MALAWI
 
Mo = MOZAMBIQUE
 
Sw = SWAZILAND
 
Ta = TANZANIA
 

Za = ZAMBIA
 

Zi = ZIMBABWE 

E = Estimate; All figures in tonnes except where stated otherwise.
 

Source for figures: 	World Mineral Statistics 19/8 - 1982
 
British Geological Survey 1984 HMSO - Publication.
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Project Ref. No: 1.0.1
 

REGIONAL MINING SECTOR SKILLED MANPOWER SURVEY 

Executing Agency SADCC Mining Sector Co-ordinating Unit.
 

Project Description To assess the professional , technical and 
managerial manpower requirements for the 5ADCC 
reqion forecast future requirements, identify 
training institutions that require
 
strengthening and establishment of new
 
training institutions, where necessary.
 

Status of Project New Project 

Location Lusaka, Zambia, with visits to all SADCC 
Member Countries 

Duration 	 Four months 

Starting Date October 1985 

Com.pleti o n Da-te April 1986 

Estimated Coits US $100,000 

Source of 	Financing EEC 

TERMS OF 	REFERENCE
 

(i) 	 Provide data on supply and demand for skilled manpower 
concentrating on technical, professional and managerial 
job categories at present occupied by expatriate
 
personnel. The study will cover mining operations and
 
mineral 	 exploration except for oil and gas dealt with 
under the 	energy sector.
 

(ii) 	 Enumerate by job categories and countries total 
employment showing SADCC nationals and expatriates. 

(iii) 	 Provide job descriptions and qualifications and how
 
acquired.
 

(iv) 	 Identify existing training facilities including those 
organized by industry itself. 

(v) 	 Taking account of industry's own development plans and 
of replacement requirements, make tentative forecast of
 
skilled manpower requirements over next ten years.
 

(vi) 	 Identify which ones can be developed to be regional
 
training institutions with indications of additional
 
inputs needed and numbers of trainees who can be
 
absorbed 	in each category.
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(vii) 	 Identify categories (if any) who require training

outside the region giving indication of the numbers
 
approved to be sent annually for training for the next
 
ten years.
 

(viii) 	 All the numbers will be shown separately by each country
 
and the trainees common entry qualifications will be
 
described.
 

(ix) 	 The study to be complcted in 4 months.
 

OBJECTIVES
 

The survey aims at providing information on the following issues:
 

(i) 	 Present trained manpower availability
 

(ii) 	 Present trained manpower requirements
 

(iii) 	 Future trained manpower requirements.
 

(iv) 	 Present national training policies and programmes.
 

(v) 	 Existing and projected training facilities.
 

(vi) 	 Present utilisatien and potential capacity of existing
 
facilities.
 

(vii) 	 Future requirements for training facilities.
 

(viii) Present standard of training and examination procedures.
 

(ix) Future standard of training and examination procedures.
 

(x) Present cost/funding structure of training programmes.
 

(xi) Future cost/funding structure of training programmes.
 

LOG TERM OBJECTIVES
 

The study will enable decisions on the following:

(i) 	 Identification and strengthening of existing
 
insti tuti ons.
 

(ii) 	 Estab'ishment of new training facilities, where
 
nece-sry.
 

(iii) 	 Attainnent of self-sufficiency in engineering and
 
technician manpower in mining related fields.
 

(iv) 	 Standardisation of training programmes.
 

(v) 	 Establishment of administrative systems for
 
scholarships, awards, accreditation, and funding.
 

(vi) 	 Sharing of training facilities.
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BACKGROUND AND JUSTIFICTION
 

The Member Countries of the Southern African 
Development Co-oraination
 
Conference (SADCC) are 
endowed with abundant mineral resources, many

of which have not yet been fully exploited or even explored.
 

In many Southern African countries, the mining sector plays an 
imporzanc ann in some cases a decisive role in the economy through the 
contributions 
 to the gross domestic produ'ts, earnings, Government 
revenues, recurrent ane development expenditure, imports, employment
and via its indirect impact on the other sectors of the economy.
 

The political economic ano social life of millions of people in the 
sub-region is directly and indirectly affected hy the performance of
 
the mining sec vor. inevitably, therefore, the on-goino world
recession in the mining industries has adversely affected all the
countries in tnoe sub-recion. 

However, On abiui ant mi nral resources of the region have not been 
fully developed arcJ one of the factors constraining tie ability of
SACC Member countries to Pxplit and develop these resources is the 
lack ot suitably qualified personnel in minino related fields to
undertake the varieus tasks asseciated with the economic exploitation 
and development of mineral resources. 

All ti SAWf( cc on tries Wutfer from severe shortages of skilled 
manpower especially in thre fields of science and technologv. Most of 
the countries inhriteC it i ndepeoncence very hioh rates of illiteracy,
low enrollment ratios, a virtual absenre technical otherof and 

institutions ot hioher learnino. After attaining inependence, great
efforts have been made to develop human resources by expandino
educational enrollment ann by establlishinn institutions for tecinical 
and higher education. ilowevtr, in spi*,e of these commendable efforts,
Most Lountries in the sub-region soier ,from severe shortages of 
indigenous skilled manpower. 

The deqrce of reliance on expatriate manpower varies from country to 
country. However, in the main indigenous manpower occv ies unskilled 
and semi-skilled jobs, while tie expatriates dominate the managerial,
administrative, professional and technical fields. 

This fact may be illustrated by looking at one of the highly developed
mining industries in the region. Zambia has made tremendous progress
in the teainino of its rr'ipower for the mining industry. Hineteen 
years after independence with some existing mines as old as 50 years
anI more, the expatriate labeur force accounting for less than 4T of
the total manpower in the mining industry is still critical to the 
continued smooth operation of these mines, rarticu' arly in the 
managerial and technical areas. The situation in other Member 
couries is not likely to be art different from that obtaining in 
Zambia. If anything, the situation may even be worse given that 
Zambia has a longer mining history than most other Member Countries.
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It is, therefore, imperative that appropriate measures are taken to 
train, on a more co-ordinated and enlarged scale, indigenous manpower
in the required skills to support a sustained programme of 
exploration, exploitation and development of the sub-region's mineral 
wealth. In order to do this, existing training institutions will need 
to be strengthened and where necessary new ones established. 

Therefore, in oraer to provide a more co-ordinated regional training 
programme necessary to meet the needs of all Member Countries in the 
various mining disciplines, a detailed study be undertaken. 
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Proj rc t Ref. No: 2.0.1
 

PRELIMINARY STUDY ON SMALL SCALE MINING, PROCESSING AND MARKETING
 

Exec-ti-ng 	Age-ncy 


Project- escri-ption 

Sta.tcs_ of 	 Pr-oject 

Locatior 

Duration 

Stdrtinn- Pa te 

CoInpl etion Pa to 

Estir ated 	Costs 

Source of 	Financing 

TERMS OF 	REFERENCE
 

SADCC Mining Sector Co-ordinating Unit.
 

Identify existing small scale mines, study 
production, processing and marketing policies, 
supply 	and demand of industrial minerals and
 
gemstones in Member States and make
 
recomr,,endations on technical assistance and
 
financing schemes for the small scale
 
operator. Review and formulate appropriate 
legislation on small scale mining and identify 
appropriate processing techniques with a view 
to providing guidelines to the small scale 
operator. 

New Frujec L 

Lusaka, 	 Zambia, with visits to all SAVCC
 
MerTber Countries
 

Six months 

October 	1985
 

April 1916
 

US $100,0U0 

EEC
 

(i) 	 A preliminary inventory of existing small scale mining 
in gemstone, industrial and other minerals in each 
Member country. 

(ii) 	 Study of production, processing and marketing policies 
in SADCC Member States. 

(iii) 	 Study of supply and demand of industrial minerals and 
make recommendation. tor marketing of minerals. 

(iv) 	 Evaluation of possible assistance for small 
scale miners
 
and their financial requirements.
 

(v) 	 Formulate, review a,,u recommend legislation governing
 

small scale mining in Memher States.
 

(vi) 	 Provide and undertake studies on import substitution.
 

(vii) 	 Identify appropriate processing techniqiies and provide 
guidelines to the small scale operator. 
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(viii) To identify existing deposits of minerals which can be
 

exploited 	by small scale operators.
 

OBJECTIVES
 

(i) 	 Adopt schemes to encourage small scale mining for 
minerals. 

(ii) 	 Adopt common marketing policies for minerals.
 

(iii) 	 Promote exploitation and utilization of industrial
 
minerals.
 

(i") 	 Work out mechanisms to stimulate legal trade in minerals. 

(v) 	 Adopt acceptable standards for minerals produced.
 

(vi) Assist in the icentifi-3tion and characterization of 
mineral 	deposits.
 

JUSTIFICATION
 

(i) 	 Despite the region's richness in nemistones, industrial 
minerals and othet minerals, there are few legally
established functinnal production and marketing centres. 

(ii) 	 Avenues aimed at discouraqing illegal mining and 
marketing of gewstones should be provided. 

(iii) 	 Incentives and encouragement fre,, the Government would 
result in increase of output of minerals ind thereby 
earnings 	to all concerned.
 

(iv) 	 Industrial minerals constitute the basis of 
manufacturino, building, chemical and agricultural 
industries.
 

(v) Small scale mining is labour intensive and need not rely 
on expensive technology and expertise. It is,
 
therefore, likely to produce:
 

(a) Avenue of employment
 
(b) Secondary industries
 
(c) Help growth of infrastructure
 
(d) Assist in distributing income 
(e) Social order and satisfaction
 
(f) Growth of rural economy 

BACKGROUND
 

It is difficult to define precisely what constitutes a small scale 
mine. Conditions of occurrence, institutional factors and degree of
 
industrialisatior all affect a definition. There 
have been several
 
types of 	 definitions based on complexity of the operation; on the 
basis of individual commodity; on the number of people employed; on
the basis of life span of the deposit etc. Regardless of specifics 
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in the SADCC context small scale mining would be considered to
involve little investment in infrastructure and fixed plant; will 
often involve mobile processing plants with small production per
day; heavy or total reliance on manual labour and dependence on 
Government and other technical institutions for guidance on 
expl oitation. 

All naturaly occurring ,,ineral resources are exhaustible ann 
therefore subject to depletion. It is the obl ioation of Governments 
to provide the necessary incentives to explore for new deposits.
C(ncomitantly, it is necessary to develop ways to explore for and 
expl oit sma 11or (wpos its. Whereas such deposits ma, no' be viable 
propositions for large mining houses, they provide not ony suitable 
opportuni ties!, for the snall scale ininer but also enable opt 'ril
 
utilizatien f the availabIl resources of the 
 ,'rmber States. 
Ack.i tordin P, 1eti r who orkrd as a Ge uo ist :n Southern Ventral 
Africa for' many jfars, "few regions in the wo rIo offer be tter 
provrise to the smal Imino worker, most of the wi neraI deosits of 
the sub-continent 101d themseles to exploitation in a small scale 
and certain i r,era s ,ire Tainl y the province )i the sall worker. 
Mant' qol d Oeposits even asbestos deFosits can he minled i, a small 
way, in wia, rorunnul., oeryl. tantalitc ano iany others ma' wore 
often than not ,iiinon by individuals or small syndi cates. The snmall
Oorker is a valuable ano necessary rember of toe 'ininn 'emrunity in
Toi thern Africa and he should be encouraged". 

Tne carbonatities in Tanzania. ;lalawi and Yambia .tre i rpor tant a
over 100 mineral species have boon ientified in them: most heino in 
the rare nr vury Care cat:Cgery. iowever, common iinoable tconom'c 
;inoral s incldo :anntitie, ari t, l tuori. limestone,

r(.:icijl i te. patiie. ,ir.oi, woel astori te etc. Petmatit e n soei 
-icuian ,cntain Uranium hundred tonnes,'jni t es 4llMoza :et an Ifew 

i havidi te ,re was roduced v han 3ortini. The llarbia petmatite
,arry *,in, :aital ur. 11 ori to. mica ino rlethvst: nearly all 1:

olcii rf, infrind by :nail scale oneraitors. 0thor nirnerals nredoCe(
by siali workings include antimony, corundum. magnetito. phosphate,
meral Ids and tin. Gemstones are the backbone ot ininir, in
 

;j - an i1. T,ese -onsist of di amonds , bervl . emeral d, ca root. zi r, on
 
,.it. 1(,5ser ariethyst end tourmal inc.
 

*noustrial minerals by their very nature hiqgi bulk ind low value)

1o not leno themselves attractive to !arne operators; therefore,

they are often sui table for localiseo small scale operations.

Innustriil miinerals are a varieod compl ex group and mv be cl assi 1ied 
on the basis of crd uses. ney range Trom 'east extensive 
commodi ties suchi as sane nd gravel , to the most precious such as
diamonds. The group may be classified into chemical raw materials 
(feldspar, salt, fluorite et,:.) fertilizer raw materials (phosphate,
1imestor: etc. ) ceramic raw materials (sand, felidspar, clay etc.)
.ietalI urgical fluxing raw materials (fluorite) structural raw 
materials (clay, gravel, sand etc.) extended and filler fegiment raw
materials (T.alc, clay etc.) and process aid raw materials (sand
clay, manganese etc.) based on end uses. 
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Whereas metals and fuels are regarded as the "glamour products" of 
the mining industry, the industrial minerals have always been 
regarded as the "dirt" and the "forgotten segment" of the industry. 
However, industrial minerals consumption throughout the world is 
growing at a faster rate than the other ',egments of the minina 
industry. 

Production and use of ineustrial mi nerals within any rccin reflects 
better than any other mineral commodity the standard of living of 
that region, as shown in 'i mprovempn ts. in transport and 
communication facilitips, housing and any size ant breadth of the 
consIa.r acket '. 

The economies of most SADU( countries is essentially agrarian partly 
modified by tie explnitation (I valuable mineral s such as copper,
tin, graphite, asbestos, ('iamon s, golo, coal, chromr etc. mainly 
for export. Some economis, however, have been modified by the 
growth of small an(: large industries using agricultural and mineral 
raw materials. This has ied to the increasing purchasing power to 
their population ann a (Jeman- ,or mree public insitutions, more 
buildings, higher wages and a higher standard ot living, all of 
which in turn lead to an increasi n demands for inaustrial minerals 
and especially large volumes, low cost constructional materials, 
fertilizer minerals, chemical minerals e :LC.as well as for the 
higher cost minerals namely nemstones for export. Tire demands have 
tc he met ei ther ,.y i mpor' of such material or )y furthor 
utilization of locaI sources. 

The- carly sta ne: oi sucn dcv, l'1pwplent have now been reached in most 
Memer Statts nf SA[)CC. -he demane is increasing and the potential 
uses for most minerals is widenng oncomitantly the need to 
exploit lends a tavourablo opportunity for th small scale miner. 
The role of industrial minerals in the econony is vit:l, perhaps not 
so much in monetary value but in terms of socio-economic 
considerations.
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Project Ref. No: 3.0.1
 

INVENTORY ON GEOLOGY, MINERALS AND MINING 

Executing Agency 	 SADCC Mining Sector Co-ordinating Unit.
 

Project Description 	 To identify existing institutions concerned
 
with mineral inventory, comment on their

adequacy for formulation of national policies 
and assess methodology adopted in the 
procuring, cl assi fying and storing 
information. In addition, to recommend 
uniform format for data storage and retrieval, 
takino into consideration current practices,
with a view to eventually introducino 
computerised handling facilities and finally,
review case for a renional technical services 
facility dnd detail considerations to he taken 
into account.
 

Status of Project 	 New Project 

Location 	 Lusaka, Zambia, 
 with visits to all SADCC 
Member Countries 

Duration 	 Five months
 

Starting Date 	 October 1985
 

Completi on_ -Date 	 March 1986 

Estimated Costs 	 us $100,000 

Source of Financing 	 EEC
 

TERMS OF 	REFERENCE
 

(i) 	 Identify existing institutions concerned with mineral 
inventory and comment on their adequacy for formulation 
of national policies;
 

(ii) 	 Assess methodology adopted in procuring classifying and 
storing information; 

(iii) 	 Pecommiend uniform format for data sotrage and retrieval 
taking into consideration current practices, with a view 
to eventually introducing computerised handling
facilities; 

(iv) ieview case 	 for a regional technical services facility 
and detail considerations to be taken into account.
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OBJECTIVES
 

(a) 	Establish and standardise geological information systems
 
within each member country;
 

(b) 	 Stimulate geological resGarch and exploration within the SADCC 
region;
 

(c) 	Carry out an inventory on geology, minerals and mining
activities within the member countries; 

(d) 	Maintain a permanent data bank on potential mineral resources 
at national and regional levels. 

Long Term 

The preparation of a comprehensive and systematic inventory of known
 
mineral resources of each SADCC country. The proposed inventory
 
should include: 

(i) Location 

(ii) Categorisation of the occurrence in terms of
 
occurrence/deposit (mineable) mine; 

(iii) Details of the cateqory in terms of: 

(a) Type of occurrence (veins/sheet/massive etc)
 

(b) Mode of origin (genesis)
 

(c) Size/volume (production details) 

(d) Chemical characteristics/composition 

(iv) Required evaluation to establish mineability including 
anticipated costs etc.
 

(v) The need for particular mineral(s) in the country and in 
SADCC.
 

(vi) The import level for the particular minerals in the 

country and in SADCC.
 

(vii) Uses of the minerals as an import substitution.
 

(e) 	 Assessment of the potential of the country for 
mineral deposits and requireme;its for additional 
mineral resources exploration in each member state. 

(f) 	 A review and refinement by way of improving, where 
necessary, the Geological Institutional resource 
documentation system of each member state. This 
to be 	effected by:
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(i) assessment of the prevailing

documentation system;
 

(ii) standardisation of the existing system in
 
a manner which would eventually enable
 
computer application facilities;
 

(iii) introduction of accepted and approved

techniques in descriptive and
 
quantitative data compilation.
 

(g) Training of SADCC personnel in mineral resource
 
evaluation and documentation procedures.
 

(h) Exchange of data compilation personnel among
Member States on a rota system to facilitate 
understanding of the re!quirements of tile region. 

(i) Legislation making it mandatory for
 
organisations individuals etc. to suonrit
 
information on geology, minerals, mining

costs/expenditure etc. to the national
 
data bank.
 

(j) Preparation of a questionnaire for completion by

all organisations/departments involved in the
 
geological, mineral and mining sectors in each
 
member state.
 

(k) Periodic submissions of all data collected by the 
national inventory of each member State to tile 
reglional technical services facility for computer
coding and storaqe. 

BACKGROUND AND JUSTIFICATION
 

The mining industry is by far the most important foreign exchange
earner for SADCC Member 
States. The industry contributes a major

share of 
Gross Donestic Product and of Government revenues. Despite

determined efforts towards industrial 
 diversification and
 
agricultural expansion, it is evident that the mining 
industry's

predorwinant position as the major foreion excha- " earner in the
 
merber States is likely to continue. The laiqer and readily

accessible mineral deposits having been found; requires
it now 

diligent and intensive search for hidden ore bodies. Concomitantly,

the smaller dep.isits would require to be identified, defined,

categorised anni :jethods adopted for small-scale wining. Information
 
on the ore bodies is vital. Therefore, the continued growth and

development of the mining sector is crucial to the future prosperity
of all member States of the region and effective utilization becomes 
possible where information Is available. In od,!ition,
diversification into other minerals could enhance stability of t;,e 
economy.
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The planning of a coherent strategy for the utilization and
 
expansion of the region's mineral resources, requires in the first
 
instance, comprehensive and systematic information on the locations,
 
cuantity and quality of the various ores and minerals available. 
This information may then form the basis for planning and regulating

their systematic development and utilization in accordance with the
 
region's evolving requirements. The purpose of this project is to
 
enable the establishment of standardised mineral inventory for each
 
member State and a consolidated comprehensive information system in
 
a member State to cater for the requirement of each and evey Member
 
State.
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Project 	Ref No: 4.0.1.
 

FOUNDRY, FABRICATION AND MACHINING FACILITIES
 

Executing Agency 	 SADCC Mining Sector Co-ordinating Unit
 

Project Description 	 To review and assess 
the existing fabrication,
 
fouindry and machining facilities including
 
future expansion programme, taking into
 
account present and future demand of 
various
 
products and the availability of raw materials
 
for economic and efficient running of the
 
fabrication and foundry industry to satisfy
 
the requirements of each SADCC Member State.
 

Location 	 Lusaka, Zambia, with visits to all SADCC
 
Member States
 

Duration 	 Eight months
 

Starting Date October, 1984
 

Completion Date 'une, 1985
 

Estimated Costs 	 US$ 100,000
 

Source oi Financing 	 Industrial Development Unit, Commonwealth Fund
 
for Technical Co-operation (IDU/CFTC).
 

TERMS OF REFERENrE
 

(i) 	 Assess the existing foundry facilities withii Member
 
Countries in the region including any future expansion
 
programmes in each Member State within the region;
 

(ii) 	 Assess the exisiting fabrication facilities including any

future expansion programmes in each Member State within
 
the reaion;
 

(iii) 
 Examine and recommend the possibility of rationalizing
 
the existing facilities as outlined in (i) and (ii) to
 
improve the overall performance in terms of quality and
 
productivity including production of items required for
 
the region with the existing or improved facilities;
 

(iv) 	 Examine the present and future demands of various
 
products in each Member State;
 

(v) 	 Provide data on outflow of foreign exchange to import
 
founnry products into each Member State;
 

(vi) 	 Assess the present and future availability of raw
 
materials for efficient running of foundry and
 
fabrication industries to satisfy the present and future 
demand 	of the region;
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(vii) 	 Recommend the development and acquisition of the
 
technologies involved in this sector to fulfil the
 
present and future requirements of the products in the
 
region;
 

(vii) 	 Recommend further development of fabrication and foundry 
industries within the region if necessary, taking into 
consideration availability of raw materials demand and 
other essential factors for viable operations and smooth 
running of the industries; 

OBJECTIVES
 

(a) 	Utiiise all the raw materials available within the region to 
produce sem-finished and finished products to satisfy the 
present and future demand of the region; 

(b) 	 Optimum utilization of the existing and future facilities to 
achieve the objective in (a) above. 

(c) 	To acquire the technologies including the existing facilities
 
to support the regional industrial base in agriculture, mining
 
manufacturing, transport, housing and oevelopment of small
 
scale industries within the region.
 

JUSTIFICATION
 

(a) 	Due to lack of efficient foundry and fabrication facilities, 
the region is dependent on importing spare parts in every 
s~ctor of industry within the region; 

(b) 	Due to the presert economic conditions almost all industries 
are operating helow their capacity because of lack of foreign 
exchange to import spare parts; 

(c) 	Foundry ano fabrication industries will go a long way in
 
developing various industrial base which in turn will satisfy
 
the need of the region;
 

(d) 	Despite the region's prominance in gross production of
 
minerals local consumption is low, backward and forward
 
linkages are nearly non-existent;
 

(e) 	Production of semi-finished and finished metal products for
 
regional consumption and the surplus for export will:
 

(i) 	create employment
 

(ii) 	increase the value of exports from the region (improve
 
terms of trade)
 

(iii) create a base for establishing a manufacturing industry.
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Project 	Ref No: 5.0.1. 

MINING 	MACHINERY MANUFACTURING, REPAIRING AND RE-CONDITIONINA FACILITIES
 

Executing Agency 	 SADCC Mining Sector Co-ordinating Unit
 

Project Description 	 To review and assess the existing Mining 
machinery manufacturing reconditioning ani 
repairing facilities, identify current a':d 
future demand and supply for major mining
machinery and spare 	 parts in the region and 
comment on the possibilities of establishing
 
necessary supporting facilities for
 
manufacturing reconditioning and repairing

mining machinery, to cater foi both small and
 
large scale operators in the SADCC region.
 

Status of Project New Project 

Location Lusaka, Zambia, with visits to all SADCC 
Member Countries 

Duration 8 months 
Starting [ate October, 1984 

Complet-ion Date June, 1985 
Estimated Costs US$ 100,000 

Source of Financing 	 Industrial Development Unit, Commonwealth Fund 
for Technical Co-operation. 

TERMS OF REFERENCE
 

(i) 	 Assess the existing mining machinery manufacturing,
reconditioning and repairing facilif*es in the SADC
 
member 	 States; 

(ii) 	 Study and indicate the total present and future
 
requirement of mining machinery and spare parts taking
into consideration the present operating mines and those 
likely 	to be established;
 

(iii) Identify the major mining machines and spare parLs
required and those likely to be required in future to 
satisfy the major needs of the industries in the region; 

(iv) 	 Study ana report the net outflow of foreign exchange to 
acquire the types of mining machinery imported for smooth 
running of industries 	in the region.
 

(v) 	 Study and investigate the possibility of rationalizing and 
improving the existing facilities within the region to 
accommodate the manufacturing of mining machinery and
 
spare parts as well as reconditioning and repairing
 
facilities;
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(vi) 	 Identify the possible locations to establish the necessary

facilities for manufacturing, reconditioning and repairing

of mining machinery, to cater for both large and small 
mining 	sector, taking into account the existing facilities
 
and other relevant factors, to make the project

economically viable for the region;
 

(vii) 	 Study and recommend the number, type and size of the mills 
to be set up to manufacture mining machinery and spare 
parts and to recondition and repair mining equipment,
indicate tile projected cost for sich infrastructure 
facilities;
 

(viii) The study should determine the possibility of marketing
all the mining machinery and spare parts produced

effectively within or outside the region;
 

(ix) 	The study should recommend the standardization of mininq
machinery, equipment and spare parts for use in the region; 

(.,i Recommend supportirg facilities for reconditioning
re-utilization of mining rmachinery, equipment, tyres 

and 
and 

spare parts. 

OBJECTIVES 

(a) To 	attain self-sufficiency in mining machinery and spare parts
for the mining sector within the region, taking into account 
present and future requirements for the region; 

(b) To export surplus mining machinery spare parts.
 

JUSt IFICATION
 

(a) The high cost of replacing machines which, if they were 
maintained properly, could have had a longer economic life; 

(b) The 	high cost of new spare parts;
 

(c) The fact that the mining industry within the region can
 
generate and support a machine 
 tooling industry for the
 
manufacture of ;pares;
 

(d) The 	machine tool industry so established will cover other areas
 
(agricultural machinery, civil engineering equipment, transport

and consumer services);
 

(e) Creation of employment opportunities and transfer of technology.
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Project 	Ref No: 6.0.1. 

PRODUCTION OF MINING CHEMICALS AND EXPLOSIVES - PRELIMINARY STUDY
 

Executing Agency SADCC Mining Sector Co-ordinating Unit
 

Project Description To provide data on the existing facilities for 
the production of mining chemicals and 
eyplosives, takin, into consideration demand 
and supply for the mining chemicals and 
explosives in the region and to comment on the 
availability of raw materials in the r,-gion to 
justify the establishment of new and 
supporting facilities for the production of 
mining chemicals and explosives to satisfy time 
SADCC region's demand. 

Status of Project New P,oject 

Location Lusaka, Zambia, with visits to all SADCC 
Member Countries 

Duration 8 months 

Starting Date October, 1984 
Completion Date June, 1985 

Estimated Costs US$ 100,000
 

Source 	of Financing Industrial Development Unit, Commonwealth Fund
for Technical Co-operation (IDU/CFTC).
 

TERMS OF 	REFERENCE
 

(i) 	 Assess the existing facilities for production of mining 
chemicals and explosives within the region including the 
proposals of improving the existing facilities for 
increased production.
 

(ii) 	 Prepare inventory of chemicals and explosives used in the 
Mining Sector and the quantity consumed by each Member 
State in the SADCC region, including future requirements
 
of the region.
 

(iii) 	 Identify source of supply of chemicals and explosives
 
including total cost of importing to each member state of
 
the region.
 

(iv) 	 Identify the availability of raw materials within each 
Member State to be used in the chemical industries for the 
production of various chemicals and explosives used in 
large quantities by each Member State of the SADCC region.
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(v) Recommend the possible locations for manufacturing of 
chemicals and explosives including the type nf technology
and plant to be require(i, indicating tne estimated cost. 

(vi) 	 Study and determine the possibility of marketing of
 
chemicals and explosives within and outside the region.
 

OBJECTIVES
 

(a) 	 Produce mineral processing chemicals and explosives locally and 
thereby reduce external dependency. 

(b) 	 Increase employment and f cilitate the transfer of technoloqy 
in the region. 

(c) 	 Satisfy present ano future mining chemicals and explosives
requirements for the SADCC region. 

JUSTIFICATION
 

The 	 SADLC block as a whole is endowed with tremendous mineral 
wealth. However, like the rest of the third world, there exists a
serious absence of a vertically integrated industrial 
infrastructure. This partly to the factis due that technological
transfer to the region by transnational companies has always been 
directed to the exploitation and export of resources and to the 
extraction of profit rather than increasing the general overall
 
level of industrial developrent.
 

On the other hand, the present attempt of regional integration of 
the SADCC Member States' mining industry, miqht justify the
establishment of profitable production faci Ii ties of expl osives and 
some reagents anid chemicals used in bulk in the ore processing
facilities, amsare 'or instance xanthates and poly- avrylamide type
floculant in Zambian copper mines. It is, therefore, useful to 
conduct an inventory of the type of chemicals and explosives
currently being used within SADCC and specific consumption levels 
for each Miember State. 
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Project Ref No: 7.0.1. 
SHARING OF MINERAL PROCESSING FACILITIES 

Executing Agency SADCC Mining Sector Co-ordinating Unit 

Project Descrip-tion To review and assess the current known and 
future mineral processing facilities and how 
they can be best utilized to benefit all the 
Member States in tile SADCC region. 

S-t-a-tus o-fProject New Project 

Location Lusaka, Zambia, with visits to all SADCC 
Member Countries 

Duration Five months 

Starting D-te November 1985 

Complction Date May 1986 

Estimated Costs US$ 100,000 

Source of Financing Under negotiation 

TERMS OF REFERENCE 

(i) Provide data on the exiting mineral processing facilities. 

(ii) 	 Identify mineral resources of the SADCC region with 
particular reference to the type of mineral deposits, form 
in which 	they occur and their location.
 

(iii) 	 Study and comment on the present and future possible
mineral processing routes and how they can be rationalised 
in the SADCC block. 

(iv) 	 Assess the present warket for t:1i neral 
processing/metallurgical products within SADCC in context 
of volume and value, taking into consideration the growth 
potential of such a market.
 

OBJECTIVES
 

(a) 	Harmonise the utilization of existing plants.
 

(b) 	Establish metallurgical plants whose economies of scale would 
only be justified on a regional level. 

JUSTIFICATION
 

(a) 	Despite the 
fact that the region is endowed with tremendous
 
mineral wealth, there exists 
a serious absence of an integrated

industrial infrastructi-e within the Member States.
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(b) There is lack of forward and backward linkage industries within
 

the region.
 

(c) Transfer, of technology
 

(d) Development is retarded in individual 
Member Countries due to
 
non-existent of some mineral processing facilities.
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Project Ref. No: 8.0.1 

ESTABLISHMENT OF IRON AND STEEL INDUSTRY - PRELIMINARY STUDY 

Executing Agency SADCC Mining Sector Co-ordinating Unit. 

Project Description To carry out an assessment of all aspects of 
present and potential projects within the 
region, aimed at setting up of Iron and Steel 
Plants with empahsis on product specialization 
to meet the Iron and Steel requirements within 
the region. 

Status of Project New Project 

Location Lusaka, Zambia, with visits to all SADCC 
Member Countries 

Duration Six months 

Starting_ Date duly 1985 

Completion Date December 1985 

Estimated Costs US$ 100,100 

So-urce of Financi n-g Under negotiation with France 

TERMS OF REFERENCE 

i) Provide data on demand and supply of iron and steel in 
each member State; 

(ii) 	 Study and report the outflow of foreign exchange to import
 
semi-finished steel products in each member State;
 

(iii) 	 Provide data on availability of raw materials for
 
establishment of iron and steel industry in each member
 
State (i.e. iron ores, coal, electricity and fluxes);
 

(iv) 	 Identify possible processing routes based on locally
 
available raw materials in each member Country;
 

(v) 	 Assess the ca~acities of existing plants for iron and
 
steel;
 

(vi) 	 Assess the viability of establishing complementary units
 
for iron and steel;
 

(vii) Provide data on p-oduct specialisation of iron and steel
 
products in each nember State to meet the regional market.
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OBJECTIVES
 

(a) Attain self-sufficiency of the region in iron and 
 steel
 
products in manufacturing, construction, transportation and
 
light industries;
 

(b) Export surplus iron and steel products.
 

BACKGROUND AND JUSTIFICAlION
 

Iron and steel industry plays an important role in the economic and 
technological development of any country. The member States of the
region are well endowed with resources of iron ore, fluxes and 
fuels. Industrial isation of member States would be difficult 
withouf an i 1 i qous i ror and steel industry. Steel constitutes
the most important Ir'oup at engineering materials used in all
aspo(tts o in(austrial ann drmestic life. The establishment of steel
works resul I in the dovelopifnt of technology dnd industrial growth 
nt the area.
 

Despite the great potential of iron ore nr'sources, the region
r''ts substantial quantities ot steel either in thie semi-finished 

forri or manufactured goons. With the establ ishhent of an indigenous
iron ano steel industry, importation of these products can be 
obviated and thus saving foreion exchange, creatinn employment
opportunities, developing new skills and improving Iiving standards 
of our people in the region. 

In view of the known resoumcos of the region, establishment of such 
indigenous iron and steel plants in Member Countries is imperative.
It is, theretore, important that efforts aimed at achieving this 
should be undertaken without unnecessary delay. 
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Project Ref. No: 9.0.1
 

FERTILIZER MINERAL RAW MATERIAL DEVELOPMENT - PRELIMINARY STUDY
 

Executing Agency 
 SADCC Mining Sector Co-ordinating Unit.
 

Project Description To review 
and assess the current known and
 
future occurrences of phosphate minerals,

limestone, sulphur and gas for fertilizer
 
manufacture in the SADCC region.
 

Status of Project New Project
 

Location Lusaka, Zambia, with visits to all 
 SADCC
 
Member Countries
 

Duration 
 Six months
 

Starting Date January 1986
 

Completion Date June 1986
 

Estimated Costs. US$ 100,000
 

Source of Financing Under negotiation with Af.P.B.
 

TERMS OF REFERENCE
 

(a) Review and geologically assess the cur-ent known of
occurrences 

phosphatic minerals as well as phosphorous mineral raw material
 
in each member State;
 

(b) Collect data of geochemical sampling where possible;
 

(c) Identify occurrences of lignite (brovn coal) and peat (poor
hydrous coal) and also occurrences of limestone with chemical 
composition (calcium and magnesium); 

(d) Review bedded shoreline sediments of marine origin for
 
phosphorites;
 

(e) Study carbonatite plugs which carry apapite (phosphate mineral);
 

(f) Study the possibility of producing Sulphur from iron pyrites in
 
the region;
 

(g) Review the possibility of recovery of phosphate from basic slag

of phosphorous rich iron 
ores where the latter is considered as
 
source for iron and steel;
 

(h) Study all synetic intrusions peripheral to major granitic

batholiths especially where major structures intersect;
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(i) Assess the economic and technological viability of fertilizer
 
manufacture from gas;
 

(j) Examine the existing facilities for manufacturing fertilizer
 
within the region including the future expansion plans, 
to use
 
phosphatic minerals to be used within the region;
 

(k) 	 Recommend more suitable locations for setting Lip fertilizer 
processing plants taking into consideration the availability of 
phosphatic minerals and any other relevant factors, to make the
 
project viable 
to satisfy the demand for fertilizer in the
 
region.
 

OBJECTIVES
 

(a) 	To search for and assess the phosphatic deposits of the region

systematically so that an orderly exploitation and development 
can be programmed for manufacturing of fertilizers within the 
region for existing and projected demand from agriculture
 
secto- of the region.
 

BACKGROUND AND JUSTIFICATION
 

Essentially the iiember states of the region are best described 
as

agricul tural nations. Al though mining, stock (cattle) raising and 
forestry constitute an important component in a number of the member 
States, agriculture is the mainstay of the people. However, becauseof inabil ity to grow the required quantui of agricul tural produce,almost all nations of SADCC are dependent on imported food grains. 

The nature of soil care and type of agriculture and pastoral farming
have resul ted in the depletion of important nutrients in the soil

resulting in poor yields. Non-availability of fertilizers partly

because of high import costs and inadequate production of the levels

of fertilizers have led to poor and falling agricultural yields in 
the member states. 

Most 	of the 'ember States are 
well 	endowed with water and if soil
 
conditioning coupled with systematic 
fertilizer application can be

adopted soil fertility can be increased immensely and higher crop
 
returns obtained.
 

Since the type, of fertilizer produced depends on the raw materials
 
available, a proper evaluation 
 becomes essential. Initially,

efforts to manufacture basic fertilizer based on 
local mineral raw

material in addition to biogenix 
raw material should be undertaken.
 
Search for phosphorous bearing rocks therefore is paramount, and all
 
known occurrences of such rocks should be thoroughly evaluated.
 
Thirdly, establishment of fertilizer manufacturing units 
in Member
 
States should 
complement one another so that importation of raw
 
material from a third source 
is obviated.
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The planning of a systematic survey of all phosphorous occurrences
 
should be initiated. A comprehensive documentation should precede

before a coherent strategy for the exploitation utilisation and
 
expansion is programmed. A methodical development would enhance the
 
usefulness of optimum utilisation for the fui1 benefit of the SADCC
 
region.
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Project Ref. No: 10.0.1
 

MARKET STUDY OF THE PRODUCTION FROM SUA PAN PROJECT (BOTSWANA)
 

Executing Agency 	 SADCC Mining Sector Co-ordinating Unit.
 

Project Description 	 Study of demand among SADCC Member States with
 
a view to improving the economic viability of
 
the project by supplying to the sub-region
 
part of the common salt and soda ash produced,
 
as well as other salts which could also be 
profitably produced, particularly potash. 

Status of Project 	 New 

Location 	 Lusaka with visits to SADCC Member States 

Duration 	 Twelve months
 

Starting-Date 	 Immediate 

Completion_ Date 	 1986 

Estima.ted-Costs 	 US$ i00,00U 

Source of Financing 	 Under negotiation with NORAD
 

BACKGROUND
 

Soda Ash Botswana (Pty) Ltd, a wholly owned subsidiary of BP 
Minerals Int. Ltd., has already carried out a feasibility study with 
a view to producing some salts from brines to be pumped from SUA PAN
which lies 180 km to the Northwest of Francistown. Sua Pan is the 
most easterly of a group of large flat unvegetated areas in the 
Makgadikgadi which is a large internal drainage 
in Northeastern
 
Botswana.
 

The investigation covered the northern portion of Sua Pan beneath
which lies an aquifer saturated with a brine rich in common salt 
(NaCL), sodium carbonate or soda ash (Na C03) with lesser2 

concentration of sodium 
sulphate and potash. The presence of
 
concentrations of bromine and lithium chloride has also been

demonstrated. It is believed that the 
 aquifer contains 1300
 
millions cubic meters 	of brine.
 

Soda Ash Botswana has 	erected a pilot plant site.
at the This is a
 
continuing investigation on the possibilities of processing the
 
brine.
 

A feasibility study has been carried out 
with a view to the

production of 300,000 	tpa of soda ash and 400,000 tpa of common salt.
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JUSTIFICATION
 

A recent study carried out by the Industrial Development Unit of the
 
Commonwealth Fund for Technical Cooperation (IDU/CFTC) showed that:
 

lhe totality of the potash requirements in the SADCC region is
 
imported and there doesn't exist in the SADCC region any

project for producing potash. The only possibility is the
 
Northern Botswana brines particularly the Sua Pan.
 

The market study performed by Soda Ash Botswana has not considered 
tile possibility of supplying soda ash to the aluminium plant which 
could eventually be established in Malawi. This industry requires

large quantities of caustic soda which can be produced using soda
 
ash and sulphuric acid. For processing the aluminium trihydrate
which constitute the Mulanje bauxite deposit in Malawi, some 30kg of
 
Na20 would probably be required per tonne al alumina i.e. the
 
equivalent of 50kg of Na2 CO3 per tonne of aluminium, assuming a
small production of, let say 30,000 tonnes, of aluminium per annum. 
This would mean some 3000 tonnes of soda ash would be required.
 

Finally, it would be of interest to better explore the possbilities
in the region for some products such as bromine and lithium. 

PROJECT DESCRIPTION
 

The IDU/CFTC has prepared a comprehensive market study for 
fertilizers in the SADCC region. Potash has been given little

importance due to the fact that, until now, no local resources were 
exploited. This study should be reviewed in order to define the 
potential market offered in the SADCC region to the potash in Sua 
Pan.
 

Finally, the market study will deal with other possible by-products
of the Sua Pan project, bromine or lithium for example. 
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Project Ref. No: 11.0.1
 

COPPER SHEET AND FABRICATING PLANT (FOR SEMI-MANUFACTURED
 

Project Description Market study for semi-manufactured and
 
finished copper products in SADCC sub-region

(wire rods, rods bars sections, sheets,
 
plates, strips and tubes). Feasibility study

for, the establishment of the plant including 
possible installation of other facilities
 
(rolling mill, tube fabrication, alloys and
 
fabrication).
 

Status of Project New 

Location Lusaka, Zambia  with visits to other SADCC
 
countries
 

Duration 
 Six - Twelve months
 

StartingDate Mid 1985 

Completion Date 1986
 

Estimated_ Costs US$ ?O0,O00
 

Source _of Financing Under negotiation with the Netherlands
 

JUSTIFICATION
 

Zambia 
is one of the largest copper producing countries. Most ofthe copper produced in usually exported to various countries. In 
1983, the country contributed 5.9, to the world refined production,
equal to 573500 tons of primary copper. This tonnage was almost
completely exported, only about I% was used for domestic fabrication. 

All the copper is produced on the Zambian copperbelt from
underground and open cast operations. It should be noted here thatall the copper produced in is and is ofZambia refined excellent
quality, very suitable for further processing. This high quality
copper can 
be made avai;able to a FABRICATOR. The availability of
 
cheap electricity is also an advantage.
 

Most of the copper is exported in the form of cathodes. Considering

the high quality of copper and availability of cheap energy the
possibility of setting a copper
up sheet and fabricating plant for
 
the sub-region requirements of copper semi manufactured and finished
 
products is a viable proposition.
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In addition a recent study by the technical University Eindhoven and 
Tilburg University (The Netherlands) on the viability of export 
orientated copper fabrication in developing countries has concluded 
that the prospects are good. For sheets, plates and strips, and for 
tubes, the preliminary assessment on the viability of 
export-orientated production is moderately positive. The study has
 
recommended feasibility study.
 

Also one of the recommendations of a UNECA Workshop on Copper and 
Aluminium held in February/March 1985 in Lusaka has uraea African 
countries to increase the capacity for semi-manufacturec and 
finished metal products. 

It is therefore being proposed that a study be undertaken to 
establish the viability of setting up a copper sheet and fabricatilg
 
plant. 
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Project Ref. No: 12.0.1
 

PRELIMINARY STUDY ON THE POSSIBILITY OF ESTABLISHING
 
A-REFRCTORY-TRDu Y-T-TRE-s7A]C- EG 
 ---.
 

Project Description The project will include:
 

- a market study, aimed at assessing the 
requirements of the SADCC Member States in
 
refractories products.
 

- the identification of raw materials 
available in the region for the refractory
 
industry.
 

- recommendations in view of the production
in the region of some of the refractory
 
components.
 

Status of Project New 

Location Lusaka, Zambia with visits to SADCC Member 
States 

DLraltion One year 

Starting Date Immediate 

Completion Date 1986 

Estimated Costs US$ 120,000 
Source of Financing Under negntiation with UNIDO 

JUSTIFICATION
 

Refractories fioure among the materials of fundamental importance
since key sectors of industry cannot operate without them. Annex 1 
"A Survey of Technological Aspects of kefractories Production" which 
was part of the paper "needs and production potentialities of
 
refractories in Africa'" prepared by 
UNIDO for the second Regional

Conference on the Development and Utilization of Mineral Resources 
in Africa, 4-9 Narch 1985, Lusaka, Zambia, provides valuable 
information on types of refractories used by various industries, as
well as a Table forecasting the demand of different refractory
products for some selected industries in terms of quality and 
quantity. 

In the SADCC region some industries mainly iron and steel industry

(Zimbabwe), non-ferrous metallurgy 
 (Zambia, Zimbabwe, Botswana),

building material plants (cement, lime, ceramic), glass making

industry, chemical and food industry, 
 use large amounts of
 
refractories, which are for 
 most of them, imported from
 
industrialised countries. 
 This situation must be seen as
 
intolerable not only for the dependence it implies but also because
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it is not normal that land locked countries import at high cost
 
heavy products from overseas 
where raw materials are available in
 
the region.
 

Actually, raw refractory materials of good quality are known to
 
exist 
in the region. To name just a few, there are chromite in
 
Zimbabwe in large quantities, kyanite in Zimbabwe and Malawi,
 
graphite fireclays, dolomite etc. scattered in many SADCC countries.
 

Due to the high transport costs, these resources can hardl v be 
exported to overseas markets. The proposcd study is aimed at
 
exploring the possibility of exporting the:, at least to the regional
 
market, in order to reduce expensive impo-ts from overseas.
 

BACKGROUND
 

Not very i rtportan t attempts have ben d(one until now within SAIC to 
achieve independlence in the field of refractories. The more usual 
ones (fir-rlays) are locally pronuced for l'ui lding .,ateri al s 
industries. But ne i ther basic nor high alumina and special

refractories are produced in 	 the region. 

Comprehensive studies have however, been performed in Zimbabwe by
the Department of Netallurgy and by the Yugoslav company O-AGIl[CHO

for producing top quality manne:ite, and by the Zimbabwe Mining
Bevel opment Crorporation on producing K',vanite refractories. 

UNIDO has recently provided the Insi tute of Niininq research 
(Zimbabwe) wi th qu i pment for ceramics studies that coul d be tusod i n 
part, for refrac tories sludirs. 

Other specialised facilities and laboratories can probably be 

identified in the region. 

PROJECT DESCRIPTION
 

The project will include a market study. an appraisal on the
 
availability in the region of refractories, and recommendations.
 
Pefractories will be classified in:
 

- Silica: inclusive of natural ones.
 
- Alumina-Silicote: 	 firelay, quartz-firelay, 

high-alumina kyanite, sillimanite, 
Hullite, Corundum. 

- basic: Magnesite, Magnesite-geophite, 
magnesite chromite, dolomite 

- Special: Silicon carbide, graphite, 
Zirconium 

- Insulating: 	 Firelay, kaolin, high-alumina, 
corundum, fibrous, glabular, 
carbon. 

- Moten: Alumina-Silicote, basic 
- High Refractory 

Agglomerate Oxide material agglomerate, 
non-oxide material agglomerate. 
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The present and future requirements of the SADCC region will be

defined 
 in terms of quality and quantity. Industries to be
 
consulted with include:
 

- Iron and steel Industry (iron furnaces, steelworks 
casting, cake ovens) 

- lon-ferrous metallurgy: copper, zinc, lead
 
- Lime and Cement Industry
 
- Glass making industry
 
- Ceramic industry
 
- Chemical industry
 
- Power generation industry
 
- Food industry
 
-
 Other industries
 

The study will also identify the present origin of refractories and

the breakdown of the costs (ex plant Lusts 
- transport costs 
taxes). 

lhe regional resources of refractories will be appraised. Sources
 
of information will be found at the Geological 
Surveyors, mining

departments, specialised 
laboratories and research institutions,
private industries - data related to refractories processing will he 
collected. 

The study will recommend the more suitable follow 
up in order to

reduce dependence of the SADCC 
 region on imported refractory
 
pronucts.
 

Taking into account the demand and the availability of raw

materials, as well as technological and financial constraints,

pre-viability or viability study(ies) 
should be suggested for the
 
production of some finished refractory products 
to meet the regional

demand and eventually, the export market.
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Project Ref. No: 13.0.1
 

CENTRAL ISOTOPE GEOCHRONOLOGY LABORATORY FOR SADCC REGION
 

Project Description With the assistance of UNESCO 
and the Mx
 
Planck Institute (Germany) a geochronology

laboratory has already been completed at the
 
University of Zimbabwe. This laboratiry

should serve the SADCC region and play 
a part

in regional geological projects, specifically

with respect to correlation in the
 
Pre-Cambrian.
 

The project aims at giving the laboratory the
 
means of consolidating its activity, 
 at
 
developing the geological cooperation within
 
the SADCC region, and at strengthening the
 
links with relevant overseas institutions.
 

Status of Project New project 

Location Lusaka, Zambia with visits to SADCC 
Member
 
Countries
 

Duration Five years
 

Starting Date Immediate 

Completion Date Continuous
 

Estimated Costs US$ 230,000
 

Source of Financing Under negotiation with EEC
 

JUSTIFICATION
 

A large proportion of 
the area taken up by the SADCC Member States
 
consist of Pre-Cambrian rocks in which Palaeontology cannot
 
operate. Radiometric dating 
is essential for regional correlation

while laboratories in Europe and America have played a vital 
role in
 
the past, they are less likely to play in the future, an active part

in work which is of regional interest.
 

A local geochronology laboratory would improve the understanding
between geochronoloqy and 
field geology and increase possibilities

of local training. In this sense a central isotope 
 Geolugy

laboratory for the SADCC 
region would have a strong transfer of
 
technology aspect.
 

On the other hand geologists, including those belonging oldto 

teams, would actually prefer geochronological work to be done

locally. Communication would be better, leading 
to faster results;

better access to and participation in the interpretation of data
 
would be obtained.
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The idea of establishing a geochronology laboratory was supported in

the 7th Annual Meeting of the International Geological Correlation 
Programme (IGCP) under the auspices of UNESCO, January 1983 in 
Monrovia. The recommendations of the meeting were, among others:
 

(i) The development of mineral resources in relation to
 
sub-regional and regional lines must be encouraged and
 
pursued.
 

(ii) 	 With this respect, projects such as the IGCP should be 
encourageo and adequately funded so that the national and 
regional institutions can form a core and be at the
 
forefront of geological research in Africa.
 

BACKGROUND
 

As an implementation of the recommendations of the IGCP meeting, a
geochronology laboratory has been established at the Department of 
Geology 	 of the University of Zimbabwe, through donations of the Max 
Plank Institute (F.R. of German) and UNESCO. 

Amongst the facilities available to the laboratory are a Mass

Spectrometer and an on-i ine microcomputer. For sample preparation,

a clean chemistry laboratory has been built which is kept under

overpresslire and incorpordteOr air hoods with absolute filters.
 

Iron exchange columns ano resin for Sm-Nd and PbRb-Sr, 	 (whole rock 
or ore) separation as well as sub-boiling stills for pure acid
preparation, are available. The glassware is oil pyres. Crushing
and grinding facilities ae also being set up. 

Apart from the mass spectrometer and the computer, the project has
been financed by the University of Zimbabwe. -t is supported by
excellent mechanical and electronic workshop facilities. Having
been set up with a maximum of locally or even house-manufactured 
components, it will be capable of operating without undue dependence
 
on foreign firms for maintenance and repairs.
 

The person in-charge is Dr J.D. Kramers, member of staff in the 
Rb-Sr, 	U-Pb ind Sm-Nd methods. One technician is currently employed

in the laboratory; a second technician post is projected in the near
 
future.
 

DESCRIPTION OF THE PROJECT
 

The project is aimed at:
 

(i) Consolidating the existing laboratory in terms 
 of
 
equipment staff;


(ii) 	 Developing a geological cooperation within the SADCC
 
Member States;
 

(iii) 	 Strengthening links with relevant associated institutions
 
overseas.
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Consolidating the Existing Laboratory
 

The existing facilities are already operational. They just have to
 
be kept in such conditions, no major capital equipment would be
 
needed in the foreseeable future; however, there would be 
a need for
minor items whose installation would increase the efficiency and 
throughput of the laboratory. These items are listed in Annex 1 
together with a cost estimation. 

The need for staff development and training is a major issue mainly
with respect to the central 
function of the laboratory.
 

In order to fulfil project requirements in the region, a staff
development programme will to embarked Tiishave be upon. would 
entail:
 

- one wore member ot the academic staff, preferably with a 
geology-chemi stry or a geology-physics hackiround, who could be 
registered for a higher degreed. 

- two technicians, one versed more in the instrumental side and 
the other based more towards chemistry. Intensive training on 
the job would he essential. 

iApart from these requirements for tile central isotope laboratory,
the project snould also provide for similar overseas training

opportunitities for at least eight staff development fellows, one 
from each SADCC member state. 

Annexe 2 provides a breakdown of costs over the five years period,
 
for staff and staff development/training.
 

Devcloping a Geological Cooperation within the SADCC Member States
 

A circular letter communicating the existence of the Harare Isotope

Laboratory was sent late 1983/early 1984 to SADCF, member states.
 
Reactions have 
been obtained from Botswana, Malawi, Swaziland,

Tanzania, Zambia Zimbabwe. A11 wereand positive and a number of 
studies were proposed:
 

Botswana - dating of material in the Lomaolndi basin 
- dating of tile (Jolerite dykes in the Soshong-Makaware 

area
 
Malawi - Extension of the Vibaran belt in Mlalawi
 
Swaziland - Archaen dating programme
 
Tanzania -
 Middle Proterozoic belt of South-Western Tanzania
 
Zambia - Kibaran and Pan African Belts
 

- dating of basic volcanics
 

SADCC Member States scientists will he given training opportunities
 
overseas as shown above.
 

Furthermore to strengthen links Member the
between countries 

following steps will be taken:
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Staff of SADCC institutions will be invited to Harare 
for working

visits for analysis of rock samples and associated training. Twelve
 
visits (two months period) have been planned.
 

The project leader will undertake 
visits to SADCC member countries
 
on a periodical basis.
 

Finally, towards 
t,. end of the project, a seminar will be held to
 
discuss and evaluat.e results of the projects, as well as to prepare

proposals for continued cooperation.
 

Annex 3 gives a breakdown of the cost of cooperation between SADCC 
Member States.
 

Strengthening Links with Relevant Associated Institutions
 

The Central Isotope Geology Laboratory will be monitored by the
University of Zimbabwe. Hence communica ions will he greatly

facilitateed betwcen geochronoloqy and other disciplines mainly in
 
the geological field.
 

However, it is 
desired that the qeochronology laboratory will
 
develop links with an overseas associated isotope laboratory plus 
a
 
Geology Department connected ith it. The 
 role of these

institutions during the first five years would have 
a ;trong donor,
 
or at 
 least, member aspect. However, it is hop(d that this
 
asymietrical link will involve 
into a more equitable connection, in

which both sides would derive benefits from the joint projects and

mutual contrioutions within the SADCC regional context. 

After careful considerations 
by the present responsible of the

laboratory it has been found that a link with the ZWO Laboratory of
Isotope Geology and with the Institute of Earth Sciences both of the 
Free University of Amsterdam would be quite advisable.
 

Tne ZWO laboratory is a large institute which serves as 
a Central
 
Isotope Geology facility for all geology departments in Dutch
 
Universities 
 and other geological establishments in the
 
Netherlands. 
 It has been involved in many geochronological projects

in developing countries including recently Tanzania and Zambia.
 

The FUA/ZWO by making available its backstopping capacity, in terms
 
of expertise, capital 
 equipment and training facilities, could

provide for a considerable contribution from its 
own resources.
 

The roles of the FUA/ZWO would he to:
 

i0 host technicians and academic 
staff development fellows
 
during parts of their period of on-the-job training.

This would entail a dearee research projects 
in the case
 
of staff development fellows.
 

ii) send out technician staff and academic staff 
for limited
 
periods to aid in development of the central isotape
 
geology laboratory.
 

iii) act as advisers by correspondence.
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Next to the cooperation with FUA, supportive services may be
 
requested from another University, particularly in fields of
 
Geophysics and Structural Geology. The University of Leeds (UK) is
 
suggested by the project leader.
 

Annex 4 provides a breakdown of the financial provisions for the
 
costs incurred in correlation with foreign university; they mainly
 
consist in-travel costs for short-term visits.
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--------------- - - - - -

ANNEX I 
BREAKDOWN OF EQUIPMENT COSTING (USD)


FIVEYE TnD-TO_ COST 

YEAR ITEM FOREX LOCAL TOTAL 

7 2 x 150/m vacuum pump with 
space kits 3,480 - 3,480 
Tungsten carbide grinding
for ring grinder 
Airfreight 

5,500 
800 

-
-

5,500 
800 

Import tax - 1,770 1,770 

sub-total 	 9,780 1,770 11,550
 

2 	Silica glass replacements for 
2 sets of ion exchange columns 
and parts of 4 sub-boiling stills 3,000 - 3,000
Ceramic plates for filament holders 2,800 - 2,800 
Airfreight 500 - 500 
Import tax - 1,160 1,160 

sub-total 	 6,300 1,160 7,460
 

-

3 	Stabilized high voltage power 
supply to replace existing
3500V valve unit 3,200 - 3,200 
Airfreight 600 600
 
Imported tax 	 - 640 
 640
 

sub-total 	 3,800 640 4,440
 

4 	Additional tefton ware for 
clean chemistry laboratory 2,500 - 2,500 
Airfreight 300 300-
Imported tax 	 - 500 500 

sub-total 	 2,800 500 3,300
 

5 	1 spot welder to replace 
existing home made unit 1,900 - 1,900 
Airfreight 300 - 300 
Imported tax 	 - 380 380
 

sub-total 	 2,200 380 2,580
 

TOTAL 	 22,880 4,450 29,330
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ANNEX 2
 
BREAKDOWN OF STAFF AND STAFF DEVELOPMENT
 

TRAINI COST
 
FIVE YEARS PEROD
 

YEAR R 
 ZMD USD
 

1 
 One technician (depending on 7,471-9,540
 
grade)
 

2 
 One staff development fellow
 
(depenuing on grade) 9,926-11,232


3 	 Stay-in overseas staff 
 5,685
 
development fellow six months
 
(first half stay)


4 Stay-in overseas one technician, 5,685
 
six months
 

sub-total 


2 	 5 two technicians 

6 One staff development felluw 

7 	 Stay-in overseas staff
 

development fellow, six
 
months (second half stay) 


8 	 Stay-in overseas second
 
technician six months 


9 	 Training two specialists
 
from SADCC through six months
 
fellowship 


sub-total 


3 10 Two technicians 

11 One staff development
 

fellow 

12 Training two specialists
 

from SADCC through six
 
months fellowship 


4 id 

5 id 

USD equivalent 

sub-total 


Year 3 


Year + 


TOTAL 
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around 20000 11,370
 

14,942-19,880
 
9,926-11,232
 

5,685
 

5,685
 

11,370
 

around 30000 22,740
 

14,942-19,008
 

9,926-11,232
 

11,370
 

around 30000 11,370
 

30,000 11,370
 

30,000 11,370
 

150,000 68,220
 

100,000
 



ANNEX 3
 

BREAKDOWN OF THE COST OF COOPERATION WITHIN THE SADCC REGION
 

Year USD 

1 2 short visits by project leader to SADCC 2,670 
institutions (USD 1335 each) 

2 2 2 short visits by project leader to SADCC 2,670 
institutions 

3 3 working visits to laboratory from SADCC 
member countries (USD 3800 each) 

11,400 

3 4 i 2 2,670 

5 id 3 11,400 

4 6 id 2 2,670 

7 id 3 11,400 

5 8 id 2 2,670 

9 id 3 11,400 

10 Seminar 20,000 

TOTAL 78,950 
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ANNEX 4
 

FINANCIAL PROVISION (OR COSTS INCURRED IN THE
 
COLLABORATION W1TW rRfSr-.IT OrNros-


FIVE 3YT-YEM--rER-TOD
 

USD
 

1. 	One visiting ZWO/FUA scientists for one month
 
every year at USD 5852 
 29,260
 

2. 	Two visiting project leader to overseas 7,640
 

3. 	FUA support service 
 18,870
 
TOTAL bWJ_7_
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ANNEX 5 

BUDGET PROPOSAL 
FIVrTsT-YAI- I'ERIOD 

USD 1985 

LOCAL FOREX TOTAL 

Equipment 4,450 24,880 29,330 

Staff and Staff development training 100,000 68,220 168,220 

Cooperation within SADCC region - 78,950 78,950 

Collaboration with overseas institutions - 55,770 55,770 

TOTAL 104,450 227,820 332,270 
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Project Ref. No: 14.0.1
 

INTEGRATED EXPLOITATION AND PROCESSING OF THK MULANJE AND MANICA 
BAUXITE DEPUSIT AND ESTAB I-'SI1IWOF AN-AfUMINA/ALUIII]~tAICrNTTIOu3'r RY 

Project Description 	 The project is a feasibility ana market study
 
aimed at establishii.q an integrated

alumina/alliminium/calcination industry based
 
on the Mulanje and Manica bauxite deposits in
 
Malawi and Mozambique respectively.
 

It would include a market study on the SADCC
 
regional demand for various bauxite products
 
as well as a review on the availability in the
 
region of the major components and inputs for
 
the project. Wherever relevant to re-evaluate
 
the total resource potential of the bauxite
 
deposits.
 

Status of Project New 

Location Lusaka, Zambia with visits to SADCC Member 
States 

Duration 12 - 24 months 

Starting Date 	 Immediate
 

Completion Date 	 1986/87
 

Estimated Costs 	 US$ 250,000 (feasibility and market studies)
 

Source of Financing 	 Under negotiation with several governments/
 
agencies
 

TERMS OF REFERENCE
 

i) To carry out a detailed marketing study of the SADCC
 
region as to the need for various bauxite and products.
 

ii) To re-evaluate the total resources potential of the
 
bauxite deposits, minig and or hauling for processing.
 

iii) To define plant capacity and all details necessary for
 
such a plant to produce calcined bauxite, processing into
 
alumina and smelting into aluminium and other products.
 

iv) To analyze plant capacity, costs etc., related to the
 
production of aluminium sulphate, alumina, calcined
 
bauxite and aluminium.
 

v) Review all other imputs required for the project including

caustic soda, fluorspar, graphite and refractories.
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vi) To identify best location for plant(s) and proceed with
 

the establishment of the same.
 

vii) 	 Assess the environmental impact of the project.
 

OBJECTIVES
 

i) The marketing study will correctly identify what 
end
 
products are most needed in the region.
 

ii) 	 The resources potential re-evaluation will define plant 
capacities. 

iii) 	 Local processing of the ore will produce a higher-period
 
for the possible regional and export markets.
 

iv) 	 Peduce dependence on imported bauxite products.
 

JUSTIFICATION
 

The SADCC reoion is entirely drpendant on imports from external 
sources for all aluminium products, although substantial bauxite 
resources are known to exist on the Mulanje and Manica areas, which
 
have not been systemically evaluated.
 

The region is well-endowed with cheap hydro-electrical power of 
paramount importance for the aluminium processing. 

A bauxite deposte of economic interest has been delineated on

Mulanje Mountain, Southern Malawi. A feasibility study for

producing 125,000 tpa of aluminium for export purposes was abondoned
 
for lack of infrastructure.
 

Bauxite 	occurs in the provinces of Manica, Zambezia and Niassa in

Mozambique. In Manica, the deposits are situated on the

southeastern slopes of Mt. Moriangane. Here the deposits have Ieen
worked since 1935 producing on an average some 4,000 tons per
annum. Exploitation of the bauxite had principally been from the

Alumen mine, the deposits extending into Zimbabwe, where active
minino has also been carried out over the past 25 years in thePenhalonga valley. The resources in Zimbabwe are nearly exhausted 
and thus the local industries are in particular need of the raw
material. The Alumen mine is now being re-opened, however, no
processing facilities exist at the mine site and 
 therefore,

temporarily the bauxite is to be transported over the border into 
Zimbabwe for necessary drying.
 

With the developments of infrastructure, and proposed expansion of 
the Cabora Basse electricity system, and increased demand for

bauxite products in the region, a full assessment is necessary.
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BACKGROUND
 

Mulanje Bauxite 

Bauxite resources were first studied by the Geological Survey in

1924 on Lichenya Plateau of Mulanje Mountain. which stands 1200m 
above the general surrounding plain level. The hauxite was formed 
by in situ weathering process of a synthetic intrusive rock.
 

Anglo American Corp. conducted the first detailed exploration in
1966 and calculated reserves of 60 million tonnes of bauxite ore. 

In 1973 LONRHO carried out a feasibility study with the assistance 
of Alusuisse, Zurch. They proved 30 million tonnes of bauxite 
reserves with an average alumina content of 14% on R.O.M. basis 
(Table 1). 

These reserves were considered a limiting factur to the total 
potential of the project in relation to the Ri-hards Bay smelter in 
South Africa considering the lack of infrastructure at that time, as 
well as the lack of adequate power.
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TABLE 1
 

ORE RESERVES AND AVERAGE GRADE MULANJE
 

- BAUXITE ~UMrr-


Surface Area ...................................... 5.2km 2
 

Volume ...................................... 22.8 million M3
 

Specific gravity ................................... 1.264
 

Ore reserves Tonnage ..............................28.79 million tons
 

Average grade A1203 

R.O.M. Basis DtyBasis 

Average grade A1203 .......... 43.9% 58.2 

Combined Silica .................. 2.2 2.9 

Free quartz ...................... 13.3% 17.7 

Fe203 ............ ............  14.2% 18.8 

Ti 02 .......................... 1.8% 2.4 

Loss on Ignition ................. 24.6% 

TOTAL 100 100 
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It must be emphasised tht the decision of importing alumine from 
ALUSUISSE'S facilities in Australia to the ALUSAF's Richaros 
Bay,

S.A. aluminium smelter, in which ALUSUISSE is a major 
shareholder,
 
had probably a relationship with the decision to abandon the Mulanje
 
project.
 

Manica Bauxite
 

The bauxite occurs as gibbsitic nooules and alumine-rich clays under 
a thin layer of dark grey loam or brovin clay soil. Pockets and 
concretion of pure gibbsite are found within the layers of kaolin. 
Bauxite is also encountered as a product or superficial alteration
 
of plagioclase at the contact zone between intrusive gabbro and
 
granite gneiss.
 

Based on mineralogic assiciation, Manica bauxites can be genetically
classified as "platform Deposits", related to continental 
lacustrine-lagoon sediments. Such deposts are normally contincd to
 
the marginal zones of platform depressions.
 

Platform type deposts, as in the case of Manica bauxites, are

typified by high clay content and the lensoid type mineralization 
with complex ore morphology. Higher grade ore is found in the 
central part of the lenses.
 

A Jura-Cretaceous age has been assigned to Mozambican bauxites. 
Thus they can be grouped with Tertiery-Mesozoic bauxites, consituted 
principally of gibbsite (bohemite has as yet not been probably
derives from various moderately aluminous igneous, sedimentary and 
metamorphic rocks. Bauxite tends to grade downwards through thick 
clayer residual material. 
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TABLE 2
 

Typical anlyses of Manica bauxites.
 

Gibbsite Earthy Associated 
Noduies Gibbsite Clay 

A1203 58.08 62.36 36.70 

SiO2 12.62 3.14 39.90 

Fe20 3 1.82 2.18 8.23 

H20 26.29 30.53 13.02 

Based on the composition, Manica bauxites can be used for:
 

a) Electrocorundum production - requirement A1203 52% min:
 

A1203 : Si0 2: 12:0 (ref: Earthy Gibbsite)
 

b) 	Alumine, Refractories and Aluminiferous cement 
requirement
 

A1203 46% min; A1203 : Si) 2 :: 7:0
 

A1203 42% min; A1203 : SiO 2 :: 35:1
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Project Ref. No: 15.0.1
 

PROCESSING OF LIME
 

Project 	Description Numerous deposits of calcareju. rocks occur in 
Mozambique in well defined geologic
formations. They offer uniq,, ooportunity for 
the production of lime that maoy be used for 
such varied purposed as chemical and 
industrial, agriculture and corstruciton. It 
is proposed that a study be made of the demand 
within the SADCC region for varied uses of 
lime in different industries, and then
 
processing plants be estab!ish'd according to
 
such need. 

Status 	of Project New Project 

Location The location of the processing facilities will 
be dependant upon numerous factors - best 
deposits, expl oitability, infrastructural 
facilities etc. The location will, therefore,
 
have to be carefully reviewed.
 

The pro.iect life will he no less than three 
years and will he dependant on the plant
 
capacity.
 

Starting Date Immediately after the approval by the SADCC 
Council of Ministers. 

Completion Date May 1987 

Estimated Costs US$ 50,000
 

Source 	of Financing Under negotiation with NORAD 

TERMS 	OF REFERENCE
 

i) 	 To define the demand of lime within the SADCC region for
 
varied useage.
 

ii) 	 To determine type(s) of processing plant(s) needed for
 
such products that are in demand in the SADCC countries.
 

iii) 	 To analyse plant location in accordance with the overall
 
projert economic viability e.g. geologic/mining,
 
transport, infrastructure etc.
 

iv) 	 To establish plant(s) and make it fully functional.
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OBJECTIVES
 

i) 	 The lime plant(s) will produce material that will have
 
direct industrial application.
 

ii) It will be designed to reduce dependance on imported
 
material.
 

iii) 	 Utilization of lime and lime-based products will assist
 
developments in che sectors of agriculture, construction,
 
refractories, chemical industry etc.
 

iv) 	 The low commodity, high volume raw material upon

processing as lime can be sold at a higher price and at a
 
much enlarged market for the benefit of the SADCC
 
countries.
 

BACKGROUND AND JUSTIFICATION
 

Calcareous rocks of varied mineralogic association occur in many

parts of Mozambique in different geologic formations. The are most
 
extensive in the provinces of Maputo, Inhambane, Tete, Nampula and
 
Cabo Delgado. Resources survey show that the deposits are indeed
 
extensive and can he economically exploited.
 

The calcareous rocks in unprocessed form havc limite(' useage and are
 
low commodity, high volume material. If, however, this material is
 
beneficiated to lime, a great number of uses can be readily found in
 
chemical and industrial functions, in agriculture and refractories
 
and in construction. In all these fields, there exists a definite
 
demand 	 in the SADCC countries. 

Quicklime and Hydrated Lime can be used principally in the steel 
industry. Housing, building constructions can also be greatly
facilitated Ly the use of mason's and finishing lime. Captive lime 
can be used in the production of basic oxygen furnace (BOF) steel, 
alkalies, and sugar. Other important uses of lime are water 
purification, sulfur removal from stack gases, paper and pulp
industries. Agricultural uses of lime are also of particular
importance. Lime is also used in road and soil stabilization in 
Southern Africa. For all these uses, there exists a strong demand
 
in the SADCC countries. It is,however, imperative to determine the
 
exact nature of the need of various countries.
 

The most favourable factor in considering this project for
 
Mozambique is perhaps the combination of large available raw
 
material and the access to vast resources of fuel, necessary for any

commercial lime industry. It is, thus, feasible consider using
to 

the Moatize coal resources and the calcareous rocks raw material of
 
the Tete Province.
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Mozambique currently produces 11,000 short tons 
of limp, used
 
principally in sugar and construction industries. The only other
 
Southern African countries (excluding the Repulic of South Africa)

that produce lime are Tanzania (7,000 short tons) and Zambia
 
(213,000 short tons), annually. Because of the very large

reserves/resources of the calcareous rocks and coal, the lime
 
production facilities can be very significantly expanded in
 
Mozambi que.
 

Due to the wide varieties of Nozambican resources of calcareous 
rocks, they can be utilized for the production of different types of 
lime for specific industrial utilization. These are enumerated 
below: 

a) 	 The metallurgical grade requiring a minimuii of 50. CaO with 60 

80nim grain size and the detrimental minerals limited to:
 

0.05% P205
 

0.35% SO3
 

4.0% SiO 2
 

3.0% A1203 + Fe203
 

b) 	 In the chemical industry, particularly for the production of 
Calcium Cerhide, the critical factor is the control of detrital 
minerals. These are:
 

1 to 	3% SiO 2 

0.05 	 to 0.151 S 

0.0006 to 0.0101 P205 

1-3% 	A1203 + Fe2 03
 

0.3 to 1.5% MgO 

Different raw material specifications are needed for varied 
useage in the industry. 

c) 	 95% CaCo 3 is needed for the sugar industry. Maximum
 
acceptable limits of detrimental elements are up to:
 

2.5% S10 2
 

2.0% alkali
 

0.25% K2 0 + Na2 0
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d) 	In the glass industry, CaO should be at least 53%, and the
 
Fe203 content should not exceed 0.02%.
 

Except in coloured glass production, contents of Ti0 2,Mn30 4 and Cr203 are undersirable, MgO, SiO 2 and 
A1203 create no special problem, though their contents 
should not fluctuate. 

e) 	Ground lime has wide application in agriculture, where CaCo 3+ MgCO 3 should be at least 85t. Grain size of the material 
and fineness are important consideratorls in this respect. 

In view of the foregoing it is apparent that the proposed Lime
Project deserves a positive consideration. It is pertinent to note 
here that "the Republic of South Africa was the world's Third

largest user of lime in road and soil stabilization, though the

industry pattern has 
changed in recent years and the two-thirds of
 
the production is consumed in gold, ura, 
 a and steel industries, in
 near future, lime use in road and soil application will become more

important as it effectively reduces the high cost of road
 
construction and maintenance. Undoubtedly 
such usage will he of
 
great importance within the SADCC reg'on.
 

81 



Project Ref. No: 16.0.1
 

REMOTE SENSING SURVEY USING THE SPOT SATELI.ITE
 

Project Description The first SPOT satellite will be launched by 
end of 1985 and will 	 observe the Earth with a 
better ground resolution than LANDSAT series 
of satellite. It is proposed to use the SPOT 
capability of recording stereo-scopic pairs of 
images to prepare a photogeological
interpretation of the whole SAOC( region in 
view of mineral recources exploration. 

Status of Project 	 Jew Project 

Locatio-n 	 Tile location of the tracking station and 
interpretation cen tre will he careful ly 
revi ewrd. 

Durati on 	 The desio I lifeline of the first SPOT 
satellite is two years.
 

StartingDa te Inmiieaiate after approval by SAIDCC Council of 
1,inisters. 

Completion Date 1986 

Estimated Corts US$ 230,000 

-IArce of Financing Under negotiation with the EEC 

TERMS OF REFERENCE 

Uefine survey 
with the other planned missions; 

ii) Compl ete a photogeologfical interpretation aimeo at mineral 
resources and hydrocarbons explorations using the 
sterioscopic imagery; 

iii) Recommend further fol 1 w-up for ,'emote sensing surveys
using the SPOT satelites to be I auncheo in the future: 

iv) Identify the most suitdble p1 ace to establ i sh the tracking 

station and the interpretation centre; 

v) 	 Proceed with the establishment of the above. 

i D a 	 programme of the SADCC region in agreement 

OBJECTIVES
 

i) 	 The photo-interpretation of the stereoscopic imagery could 
hel p to recognise, other regional level, the major
geological features (lineaments, faults, limits of basins); 

ii) 	 It will be intended to relate known mineral resources to 
the sacel I ite imagery interpretation; then possible 
targets for mineral exploration will be identified; 
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iii) In the future it can be assumed that further satellite
 
will load other instruments which will allow new surveys.
These surveys could justify the establishment of a local
 
tracking station and interpretation centre.
 

BACKGROUND AND JUSTIFICATION
 

The SPOT system, conceived and designed by the French Centre
 
National D' Ftudes Spotioles (CNES) is being built by French
 
industry working in association with European partners (Belgium and
 
Sweden); it consists essentially of an ear'J observation satellite
 
and of earth stations for data receiption.
 

The first SPOT satellite will be launched in sun-synchronous orbit
 
at an equatorial altitude of 822 ki. During its first mission, it 
will offer:
 

- systematic coverage of the entire Earth every 26 days: 

- the possibility of imaging any given area once every 2.5 days 
on average:
 

- for experimental purpuv " recording of stereoscopic pairs of 
images of a given area, the two images being obtained at short 
intervals. 

The instruments carried by the American satellite of the TIROS and
NIMBUS series in the '60s, which offered a ground resolution of the 
order of lO00m, were the first to reveal the potential of s.,ace as
 
observing point. A second generation of remote sensing instrumeits,

with a resolution of the order of lOOm, were developed (luring the 
'70s for the LAINDSAT series oi satellites. The images they returned
enabled many users to become familiar with a new type of data and to 
develop the methods required for their interpretation. The '80s 
will ee the introduction of satellite-borne instruments with

resolutions of the order of lOin which will open up many new fields 
of application. 

The first SPOT satellite will observe in three sectrol bands (in the 
visible and near infrared portions of the spectrum) with a ground
resolution of the order of 20 meters, and in 
a broader spectrol band
 
(panchromatic black and white) with a ground resolution of the order
 
of 10 meters.
 

One of the key features of the SPOT instrument package is the
 
provision for off-nadir viewing (i.e. the instrument can "Look" to 
one side or ther other of the satellite ground track). Among the 
possibilities introduced by this feature is that increasedof 
revisit coverage at intervals ranging from one of several days,
which should be particularly useful for monitoring localised 
phenomena evolving on a relatively short timescale. Another is the
 
recording, during successive satellite passes, of stereoscopic pairs

of images of a given area.
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The design lifetime of the first SPOT satellite is two years. A
 
back-up or follow-up satllite is under construction. Further
 
satellites are under stud, with a view to ensuring service over a
 
ten year period.
 

The following are among the main applications for the images

returned by the first SPOT mission:
 

= 	 + land use studies; 

+ 	 assessment of renewable resources
 
(Agriculture, Forestry);
 

+ 	 aid to exploration of minerdl a,;d oil resources; 

+ 	 cartographic work at medium scales such as 1/100,000,
development of new types of maps, and requent updated of
 
maps at scales about 1/50,000.
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Project Ref. No: 17.0.1
 

MANUFACTURING OF DIAMOND TOOLS IN THE KINGDOM OF LESOTHO
 

Project Description Market Study on the demand for diamond tools
 
in the SADCC Sub region and an appraisal on
 
the production of diamond tools in the
 
sub-region with a view to makino
 
recommendations on the possibilities of
 
e;tablishing a diamond tools manufacturing

facility in the Kindom of Lesotho.
 

Status of Project New 

Location Lusaka, Zambia with visits to SADCC Member 
States 

Duration Six months 

Starting Date Immediately 

Completion Date 1986 

EstimatedCosts US$ 80,000 

Source of Financing Under negotiation w*th IDU/CFTC 

JUSTIFICATION 

The SADCC Sub-region is well endowed with diamonds of both jewellery

and industrial quality. Botswana, Angola and Tanzania are important

Producers of diamonds. In Lesotho, since the closing of the Lztseng

Mine some hundreds small miners are involved in diamond mining,

essentially of industrial quality.
 

The major mining countries in the SADCC Sub-region, particularly

Zambia, Zimbabwe, Botswana and Tanzania 
use a large3 quantity of
 
diamond tools, drill bits, turning tools, saws etc, most of which
 
are imported.
 

Lesotho has developed skills in the diamond industry. For instance,

the Machace Diamond Cutting Workshop employs some sixty workers who
 
cut and polish stones from 0,1 carat. Many others are working in
 
the diamond industry in the Republic of South Africa.
 

The dependance of the SADCC Sub-region on imported diamond tools 
should be reduced by establishing manufacturing facilities for 
diamond tools to be identified after a market study. Such an
 
industry would be consistent with one of the most important

recommendations of the Lagos 
 Plan of action on down-stream
 
processing of raw materials. Lesotho would like 
to take advantage

of the local diamond production and the presence of skills to
 
develop a manufacturing industry which is not capital intensive.
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BACKGROUND
 

There exists in Zambia one company of the Anglo-American group,
Diacarb (Board Division) based in Noola, involved in the manufacture 
of drilling equipment, including diamond crowns. A subsidiary of
 
the Zambia Consoliated Copper Mines Limited (2CC M), Circuit
 
Engineering and Tooling Fabricates in Kitwe, Zambia, 
 Tungsten

Carbide perforation steels.
 

However, at this stage it is 
not possible to carry out an exhaustive 
study of diamond tools manufacturers in the SADCC SuB-reoion 
although it is likely that a wide range of them are not locally
produced but imported from the Republic of South Africa and else 
where.
 

A market study will be carried out among the SADCC Miember Countries 
so as to determ.ine the exact requirement in drillino crowns and
bits, diamono saws, grinding stones and other diamond tools for the 
industry, taking into account the current local production of 
diamond tools in the various member states. 

The study will enable aecisions to be made on the establishment of
diamond tool manufacturing plant in Lesotho of the expansion of any
existing plant within the SADCC region.
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ANNEX IV
 

PROPOSED PROJECTS
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ASSESSMENT OF COAL MINE AND COAL PREPARATION PLANT REQUIREMENTS FOR
 

PROJECT DESCRIPTION - Assess coal reserves on a regional basis, 
listing size and quality of deposits. 

- Assess present and 	 future requirements on 
a regional basis for both industrial and
 
domestic use and define potential

development of new mins and preparation 
facilities, together with estimated 
capital costs.
 

- Investigate specific projects and 
recommend how they may be made more 
efficient, and or expanded and estimate 
the capital cost involved. 

IUSTIFICATION 	 To establish, on a regional basis, the
 
overall future requirements, the ability to
 
be self-sufficient in coal production and the
 
potential for export.
 

COUNTRIES 


DURATION 


IMPLEMENTATION DATE 

Angola -
Botsaana -

Mozambique -
Swaziland -
Tanzania -
Zambia -
Zimbabwe -

One year
 

1986/87
 

lignite deposits
 
Morapula coal field 
loatize coal basin 

present exporter 
Songwe-Kirira coal project
 
Karoo basin
 
N.W. & S areas
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HYDROGEOLOGICAL INVESTIGATIONS
 

PROJECT DESCRIPTION To study how best to organise the
 
collection of hydrological data and define 
areas within the region where the data is 
most likely to benefit future development
for both the agricultural and industrial 
sectors. 

JUSTIFICATION Not 
enough is known about water supplies 
in the Region and the hasis on which to 
determine these resources needs to be 
established as a first step towarJs the 
implementation of supplies. Water is 
fundamental to industry and to agriculture
and without the data on its availability 
future develcpment will be limited.
 

COUNTRIES 
 All SADCC countries
 

DURATION One year
 

IMPLEMENTATION DATE 1987/88
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REGIONAL MINING WORKSHCPS
 

PROJECT DESCRIPTION 	 Three separate mining workshops are to he
 
organised covering mining technoloay, mine
 
reactivation/rehabilitation, and project

investment respectively. The workshops
 
will draw participants from SADCC member
 
countries and international agencies and
 
mining companies.
 

JUSTIFICATION 	 The workshops are expected to play an
 
important role in implementation of the
 
SADCC Mining Sector Programme as they will
 
promote and facilitate the transfer of
 
technology investment flows to the SADCC
 
Region.
 

COUNTRIES 	 All SADCC countries. Workshop venues to
 
be determined.
 

DURATION 	 One week each
 

IMPLEMENTATION DATE 	 1986, 1987, 1988
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