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VOLTA RIVER PROJECT 

PREPARATORY COMMISSION 

ACCRA, GOLD COAST 

3ISt December, 1955 

:\fy dear Prime Minister, 

The Report on the Volta River Project containing the results of 

the investigations made by the Preparatory Commission is submitted 
herewith for consideration by the Government of the Gold Coast. 

Copies of the Report are being sent to the United Kingdom 
Government, Aluminium Limited, and the British Aluminium Company. 

It is hoped that the information which is now available will permit 
the Governments and the aluminium companies to decide whether they 
wish to proceed with the Project. 

On behalf of the Commission, I wish to thank you personally and 
all the people in the Gold Coast with whom we have come into contact 
for the assistance we have received in our work, and for the courtesy 
which has been shown to us at all times. 

Yours sincerely, 

Hon. Dr. Kwame Nkrumah, LL.D., !vI.L.A., 
Prime Minister of the Gold Coast, 

Accra. 

\' 

R. G. A. JACKSON 
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CHAPTER I 

INTRODUCTION 

I. This report is made by the Preparatory Commission which was set up in 1953 to carry 
forward the work which had already been done in investigating the Volta River Project, and to 
advance the planning of the scheme to a stage where a decision could be made whether it should 
be undertaken. 

2. The report is supported by sixteen appendices which are being published simultaneously 
in a separate volume. A list of them will be found at page xv of this volume. 

3. The Engineering Report of the consulting engineers, Sir William Halcrow & Partners, 
is also being published separately. It deals with the technical aspects of the dam and power 
installation and the new railways. 

Description of the Project 

4. A general description of the Project, which envisages a partnership between the Gold Coast 
Government, the United Kingdom Government, Aluminium Limited of Canada, and the British 
Aluminium Company, in order to develop large-scale aluminium production in the Gold Coast, 
is contained in a White Paper (Cmd. 8702) which was issued in November, 1952. A copy is 
reproduced as Appendix I. 

5. The main works involved in the Project would be the development and operation of new 
bauxite mines; the building of approximately 83 miles of railways to transport the bauxite and 
ingot, etc; the construction of a large dam and power station (which would create a lake covering 
an area of approximately 3,500 square miles); the development and operation of an alumina 
factory and a smelter with an ultimate annual capacity of about 210,000 tons' of aluminium; 
new roads to provide access to the main works and to replace those submerged by the lake; a 
new port to handle the flow of imports and exports associated with the scheme; and new townships 
at the site of the bauxite mines, the dam and the smelter. The geographical distribution of these 
works is shown on the frontispiece. 

6. The fundamental element in the Project is the possibility of developing about 600,000 
kilowatts of power from the Volta River cheaply enough to enable aluminium to be produced 
at an economic price from the great deposits of bauxite in the Gold Coast. 

7. Exploratory discussions were held in late 1951 and during May and June, 1952. Both the 
United Kingdom Government and the Gold Coast Government favoured the scheme in principle, 
and believed it to be soundly conceived, but considered that the magnitude was such that" it 
should not be embarked upon without eyery practical assurance that it can be carried through 
to a successful conclusion.'" The aluminium companies agreed with this view, and it was decided 
to establish a Preparatory Commission ,. to follow up the work which has been done already 
and to examine in greater detail the chief problems which would have to be overcome.''' 

Terms of Riference and Work of the Preparatory Commission 

8. Broadly speaking, the Preparatory Commission was expected to survey the Project as a 
whole and to report on its feasibility. The original terms of reference in the White Paper were 
subsequently elaborated by the two Governments. These directions to the Commission, together 
with a description of its work, will be found in Appendix II. 

9. In 1954, the two Governments agreed that, in order to preserve continuity, the Commission 
~hould remain in existence after it had reported and until a decision was taken about the Project. 
If there was agreement to proceed, the Commission would continue to function until a Volta 
RiYer Authority was established on lines envisaged in the earlier discussions. 

Consultation with the Governments and Aluminium Companies 

10. In all the work of the Commission, constant touch was preserved with the Gold Coast 
Government by means of regular discussions with the Prime Minister and the two Ministers who 
were primarily responsible for dealing with the Project, and as a result of official meetings which 
affected vi~t~ally every Ministry and Department. 

1 Th~ "bite Paper emisaged that there would be three stages of development. At the initial stage there would be capacity 
to produce 80,000 tons of aluminium annually; the intermediate and final stages would provide for 120,000 tons and 
210,000 tons. 

• White Paper (Cmd. 8702) .. Summary of Proposals." 
B 
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I I. The progress of work was discussed periodically in London with the British Government 
and the British Aluminium Company, and in Montreal with Aluminium Limited. Reports were 
sent regularly to the Governments and aluminium companies throughout the life of the Com­
miSSIOn. 

Gold Coast National Committee 

12. In July, 1953, the Gold Coast Government established a National Committee for the 
Volta River Project which included members of the different political parties. One of the main 
reasons for setting up this Committee was the desire of the Government to make the Project a 
matter of national concern. The background to the formation of the Committee is given in 
Appendix II. The Government arranged for all reports and documents prepared by the Com­
mission to be considered by this Committee in order to have the benefit of its advice. Members 
of the Committee visited aluminium installations in Canada and the United Kingdom in 1953 
and 1955. 

Assistance from Other Authorities 

13. In preparing its programme of work and in all its subsequent investigations, the Com­
mission endeavoured to take advantage of knowledge and experience gained from major projects 
in other parts of the world, especially those undertaken since the end of the last war. Personal 
liaison was maintained with those concerned with the construction and administration of many 
of these schemes, and valuable assistance and guidance was received. Similarly several national 
Governments helped the Commission with its investigations of particular problems, and certain 
of the specialised agencies of the United Nations were consulted. Appropriate acknowledgements 
are made later in this report. These arrangements not only provided the Commission with 
valuable technical information; they often made it unnecessary to investigate to a further stage 
particular aspects of individual problems, and thus reduced the cost of the Commission's own 
investigations. 

Responsibility for Statements and Opinions 

14. The Commission received a great deal of help and advice in its work, but responsibility 
for statements and opinions expressed in this report rests with the Commission unless specifically 
stated otherwise. 

General Considerations 

15. Throughout its work, the Preparatory Commission kept certain general considerations 
constantly in mind. Since the Project would be constructed and operated in the Gold Coast,3 it 
would be essential for it to be acceptable, both politically and economically, to the Gold Coast 
Government. The Project would have a greater relative importance to the Gold Coast Govern­
ment than to the other parties, and some problems have therefore been discllssed at length in 
this report (e.g. in Chapters 14 and IS) in order to assist the people of the Gold Coast and all 
others concerned to obtain a full understanding of the scheme. Furthermore, because of the 
close inter-relationship of many of these problems, certain statements have been repeated in 
various parts of the report in order to present a complete picture of each topic. 

16. It was always appreciated that from the point of view of the British Government, and 
the aluminium companies, it would not be enough to demonstrate the technical and economic 
soundness of the Project; the great overseas investment involved in the scheme would also depend 
on the climate for investment in the Gold Coast. Another important factor was that the failure 
or success of thi scheme could have a profound influence on the possibility of raising finance for 
the development of other large-scale schemes in the less developed parts of the world. 

Basic Approach to the Project 

17. These considerations, and experience with multi-purpose projects undertaken in other 
countries since the end of World War II, reinforced the Commission's basic policy of consider­
ing every aspect of the Volta River Project on a very conservative basis. The Commission requested 
the consulting engineers and the aluminium companies to adopt a similar policy, particularly 
when preparing estimates and making technical calculations. Whenever alternative estimates or 
possible developments were placed before the Commission, the least favourable was always 
accepted for the purpose of planning and analysis. In short, the Commission made no optimistic 
assumptions at any time about any aspect of the Project. 

3 Those readers who may desire to obtain more general information about the Gold Coast are referred to " Report on the 
Gold Coast for the Year 195-! ,. published by Her Majesry's Stationery Office. 
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Introduction 18-22 

Ana(ysis of the Prqject 

18. The Commission first studied the Project as a whole, and then, for purposes of analysis, 
divided it into five main component parts: 

(a) the survey, development and operation of the bauxite mines in the Aya/Yenahin area; 
(b) the analysis of the problems of communications p.nd logistics involved in the moving of 

materials associated with the Project; and, in particular, the survey, construction and 
operation of the proposed new railway links between the mines and the smelter; 

(c) the detailed investigation, construction, and operation ofthe dam and power installation 
at Ajena, and its effects on the surrounding country; 

(d) the construction and operation of the alumina factory and smelter near Kpong; 
(e) the construction and operation of the new port at Tema, which had already been 

authorised by the Gold Coast Government. 

19. From the outset, it was decided that the analysis of these five component parts, and of 
the Project as a whole, should be carried out in three distinct stages. 4 

First: to demonstrate that each component part was sound from a technical point of view; 
Second: to analyse all the economic and financial aspects of the Project; 
Third: if the two earlier stages indicated that the scheme was technically sound and econom­

ically acceptable, to consider certain general factors which could exercise a decisive 
influence over the Project as a whole. 

Results of Investigations 

20. The results of the Commission's investigations are contained in this report and its 
appendices and in the Engineering Report of the consulting engineers. This report is divided 
into seven parts: 

Part I: 
Part II: 
Part III: 
Part IV: 
Part V: 
Part VI: 
Part VII: 

General Conclusions 

Technical Aspects and Human Factors. 
Effects of the Dam and Lake. 
Financial and Economic Aspects. 
Other Factors which could influence the Project. 
Administrative and Legal Framework. 
Future Action. 
General Observations, and Acknowledgements. 

21. A large number of detailed recommendations have been made in the Commission's 
reports dealing with specific subjects; they are contained in the appendices. 

22. In this report, six general conel usions are reached: 
One: The Volta River Project can be regarded as technically sound, and could be 

carried out successfully. 

Two: The Commission on the evidence available to it considers that the Project as 
conceived in the various technical reports is not capable of significant im­
provement from an economic point of view. 

Three: Since the cost of power and rail freights would diminish sharply with increasing 
aluminium production, the greatest return from the Project would be derived 
by achieving maximum production as soon as possible. 

Four: The Project should be competitive in relation to other schemes, provided 
that: 
(a) it was completed according to the timetable of construction; 
(b) a sound policy was adopted in the employment and provision of living 

conditions for the labour force; 
(c) economic stability in the Gold Coast was maintained; 
(d) the aluminium companies were satisfied that the internal cost of operating 

the smelter would be acceptable. 

Five: The local effects Qf the dam and the lake could be dealt with satisfactorily. 

Six: The Commission considers that the other factors enumerated in the report 
which might influence the Volta Project should not affect it adversely, provided 

--~--:-

4 Another advantage of analysing the Project in this seque,;ce is referred to in Appendix II, paragraph 20. 
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that the future development plans of the Gold Coast Government were 
effectively co-ordinated with the Project, and that the efficiency of the Gold 
Coast Government was not prejudiced by serious shortages of administrative 
and technical personnel; and provided that the climate for investment in the 
Gold Coast was attractivCl; and assuming that the level offuture world demand 
for aluminium5 and future developments in the generation of power from 
nuclear energy did not make the Project uneconomic. 

These conclusions are amplified in Chapters 12, 18, 26 and 34, and should be read 
against the background of general observations made in Chapter 44. 

Estimated Cost 

23. The financial and economic aspects of the Project are examined in Part III of this report 
bu t, for ease of reference, a summary of the estimated costs is given here. 

Aluminium Production: Initial Stage Intermediate Stage Final Stage 
80,000 tons 120,000 tons 210,000 tons 

£m £m £m 
Jointly Financed 
A. Dam and Power Installation 60.2 64.0 67.6 
B. Smelter & Mines 43. 1 57·9 91.2 

Gold Coast Government Financed 
C. Railways 15·9 16.6 18. I 
D. Other Direct Commitments 2·5 2.8 5.0 
E. Other Possible Investments 

Arising from Project 1.5 4. 2 10.0 
F. Allied Development 

Expenditure6 
~ ~ 39·4 

Total 59·3 63.0 72.5 

TOTAL 162.6 I 184.9 231.3 

24. These estimates are based on an interest rate of 5 % (which is above what the market 
rate has been in the United Kingdom in recent years) and indicate that at the final stage of 
development power would cost 0.199 pence per unit. The Commission believes that power at this 
price would be fully competitive with that produced from any other schemes of similar magnitude 
which have recently been completed, or those now under consideration for which estimates have 
been published. . 

25. The two Governments and the aluminium companies have always insisted that the 
Volta Project should be investigated with particular care, and this report indicates (amongst 
other things) the attention which has been given to every aspect of the costs which it is estimated 
would be involved in construction. As noted in paragraph 17, a conservative approach to the 
scheme has invariably been adopted by the Commission and its consultants, and it is believed 
that the estimates shown above now represent as accurate an assessment as can be prepared in 
advance of actual construction. Construction could not be completed for about another ten 
years, however, and the Commission feels that an effort should be made to predict possible 
increases in the ultimate cost of the scheme so as to assist the Governments (particularly the 
Gold Coast Government) and the aluminium companies in their planning of investment. 

26. Having regard to world economic conditions during the past decade, and to experience in 
other parts of the world in building large projects over the same period, it is considered that it 
would be prudent to allow for an increase of the order of 40 % to 50 % in the estimates for the 
power project, the smelter and the railways, in order to obtain a realistic appreciation of the 
possible ultimate cost of the scheme. This problem is considered in detail in Chapter 28. Such an 
increase in the cost of the Project would, of course, be offset to the extent of any increase in the price 
of aluminium, and the competitive position of the Project would remain unimpaired since any 
increase in world prices would affect proportionately the cost of all other similar schemes. 

5 The spectacular increase in world production and consumption of aluminium during the last ten years is shown in the 
table in paragraph 615. 

6 The heading "Allied Development Expenditure" covers investment in port, town and road deVelopment which the 
Gold Coast Government has already decided to undertake for the general benefit of the country irrespective of the decision 
on the Volta Project. The expenditure would therefore form part of the normal development programme of the Gold 
Coast, but is included in the above table since all the works concerned would be essential for the operation of the Project. 
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Technical Aspects and 
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CHAPTER 2 

TECHNICAL ASPECTS 

General Description 
27. The geographical relationship of the five component parts of the Project (paragraph IS) 

may be observed on the frontispiece. A general description is now given of the main features of 
each component. 

The Bauxite Deposits and Mines in the Aya/ Yenahin Area 

28. Bauxite for the operation of the smelter company' would be obtained from deposits in a 
range of hills rising to over 2,000 feet about 35 miles west of Kumasi. It has been estimated that 
there are about 200 million tons of bauxite in this general area. Exploratory drilling by the 
aluminium companies in 1945/46 and in 1953/54 has so far indicated the existence of about 
140 million tons. 

29. The bauxite would be extracted by opencast mining operations of a type similar to that 
already employed in the Gold Coast at the bauxite mines at Awaso operated by the British 
Aluminium Co., Ltd. The ore would be reduced to 5" size in a crushing plant, and then conveyed 
by belt to storage bins which would feed into the buckets of an aerial ropeway system, leading 
to the railhead. At that point there would be large storage bins from which the bauxite would 
be drawn off by special ore-carrying railway wagons. 

30. A new village would be needed to house the mine workers; it is referred to in Chapter 10. 

The New Railways 
31. The railways required to bring the bauxite to the smelter, and to connect the smelter 

with the new port at Tema are considered in Chapter 5. Three new links would be required: 
one from the area of the deposits to the existing railway at Kumasi, a second from Koforidua 
to the smelter near Kpong, and a third from the smelter to the existing railway which runs 
between Shai Hills and Tema. 

The Dam and Power Installation at Ajena 

32. A full description of the hydro-electric project is given in the Engineering Report of the 
consulting engineers; the most important aspects are summarised in Chapter 3 of this report. 

Th( Alumina Factory and Smelter near Kpong 

33. Earlier investigations suggested that the best location for the smelter would be in the 
general area of Kpong. During 1954 representatives of the aluminium companies examined the 
area in greater detail and selected a site immediately north of the road between Somanya and 
Akuse, and just to the north-east of Krobo Hill. The site is suitable for a large industrial plant 
(the total area needed for the smelter being slightly over a square mile), since it is extensive, 
level, and well-drained, and has a rock foundation sufficiently firm to carry heavy plant and 
structures. In addition, it provides suitable ground for the disposal of red mud, the main effluent 
from aluminium manufacture, and can readily be provided with the ample supply of good water 
required for the various processes by pumping from the Volta below the Kpong rapids. The 
site is readily accessible from the road which the Gold Coast Government is building from 
Tema to the new bridge across the river at Adomi, and could be reached by new railways 
without difficulty. There is at present very little habitation or cultivation in the immediate 
vicinity. 

34. The works would consist of an alumina plant which produces aluminium oxide (i.e. 
alumina) from the bauxite, and a smelter which extracts aluminium metal from the oxide. In 
addition there would be numerous ancillary buildings. The processes in both the alumina plant 
and the smelter would be carried on 24 hours a day throughout the year. 

35. It is anticipated that the working force (estimated at about 9,000) required for the full 
development of aluminium production, together with its dependants, as well as the people who 
would provide goods and services and undertake other activities normal to an urban community, 
would ultimately lead to the formation of a township with a population of about 50,000. This 
major development is considered in Chapter II. 

I It has always been en\-isaged that a single company would operate both the bauxite mines and the smelter. 
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The New Port at Tema 
36. If the Volta Project was undertaken, a new port would be essential. The Gold Coast 

Government decided in 1952, irrespective of the decision on the Volta scheme, to go ahead 
with the construction of a deep-water harbour at Tema, about 17 miles east of Accra, to 
supplement Takoradi (which has just been expanded to its maximum capacity). The adequacy 
of port facilities in the Gold Coast, including the development at Tema, is discussed in relation 
to the Project in Chapter 4 as part of the general problem of logistics. 

37. This site has an entrance depth of 42 feet of water with a small tidal range, with good 
foundation conditions and little risk of siltation. The plans for the new harbour provide for 
enclosing an area of about 500 acres of water between two breakwaters. Ultimate development 
would comprise 10 deep-water berths at the main breakwater, and three oil berths on the lee 
breakwater. In the first stage of construction the two breakwaters will be fully completed; but 
only one finger quay will be built giving four berths, one of which will handle passenger traffic. 
One oil berth will also be provided at the lee breakwater, and a fishing harbour will be 
constructed alongside this breakwater. The main contract for this work was let in July, 1954, the 
contract price being £7t million. A new township is in course of construction at Tema. 

Technical Investigations 

38. When considering the technical aspects of the five component parts of the Project, the 
decisive effect of cheap power on the economic feasibility of the scheme made it imperative for 
the Preparatory Commission to ensure, to the best of its ability, that the dam and power 
installation was investigated with exceptional care and thoroughness. This procedure was 
reinforced by an arrangement which was made with Aluminium Limited, immediately after the 
Commission was established, by which the consulting engineers worked in close collaboration 
with the staff of Aluminium Laboratories (a subsidiary of Aluminium Limited) thus permitting 
their very wide knowledge and experience in the development of hydro-electric schemes to be 
applied to the Volta Project. 

39. The Preparatory Commission also made arrangements for the problems of communica­
tions and logistics involved in the Project to be investigated carefully in order to ensure that the 
method of transport finally selected for the movement of bauxite and ingot, etc. would be the 
most economic and efficient. The technical factors associated with the proposed new railway 
links for the movement of bauxite and ingot, etc. were investigated with particular care by the 
consulting engineers, the Gold Coast Government, and the aluminium companies. 

40. The exceptional experience of the aluminium companies in many parts of the world in 
mining bauxite, and in constructing and operating alumina factories and smelters, made it 
unnecessary for the Preparatory Commission to investigate the technical features of these 
component parts. Nor did the Preparatory Commission investigate the technical features of the 
new port at Tema since the primary responsibility for this work lay outside the Commission, 
and tenders for construction were invited very shortly after the Commission was set up. 

41. The Preparatory Commission was thus primarily responsible only for the technical 
aspects of the dam and power installation and of the communications system which are dealt 
with in Chapters 3, 4 and 5; but it was vitally concerned with all five components of the Project 
in analysing the resources of materials and manpower which would be required for its con­
struction. 

Resources 

42. The earlier discussions about the Project in 195 I and 1952 had rightly emphasised the 
importance of ensuring that the necessary resources required for construction-particularly 
local manpower-could be provided, and the Commission therefore paid special attention to 
these problems. The materials needed for the Project are analysed in Chapter 6, and a wide 
range of problems relating to manpower, which the Commission believes could exercise a 
decisive influence over the success of the whole scheme, is considered in Chapters 7 to II. 

Co-ordination with Gold Coast Development Plans 

43. The determination of materials and manpower required for the Project was also of 
major importance in analysing the effect it would have on the development plans of the Gold 
Coast Government. The need for ensuring that the requirements of materials and manpower 
for the scheme would be effectively co-ordinated with all other demands on those resources in 
the Gold Coast was fully recognised by the two Governments and the aluminium companies 
during their earlier discussions. The problem is considered in Chapter 28, which deals specifically 
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with one aspect that could exercise a major influence on the Project, the anilability of admini:­
trative and technical manpower to the Gold Coa5t GovernmenL 

Estimates 
44. In this part of the report, certain estimates of cost are gi\'en, but are not di 'cu:sed in 

detail. All financial and economic matters are considered in Part III. The costs given have been 
ba5ed on prices ruling at 30th September, 1955. 

Timetable for Construction 

45. It is thought that consideration of this report might be assisted by reference to the di<lgram 
overleaf which shows the main stages in the construction of the Project. The diagram i~ ba,ed on 
a decision about the Project being taken in sufficient time in 1956 to permit construction to 
commence in 1957. Throughout this report and its appendice , and in the Encineering Report, 
1957 has been used for planning purposes as the base year for starting con truction, -ince it is 
the earliest date by \ ... hich work on the Project could begin. If a decision about the scheme was 
not reached in 1956, there would naturally be a consequential delay in starting construction, 
and all dates used in this report would need to be adjusted correspondingly. 

46. As the dam and power installation would require the longest period for construction, 
this component part naturally determines the timetable for the Project as a whole. First power 
should be available early in 1964; the railways would have to be ready by that date; and the 
smelter would have to be sufficiently advanced to enable production to start. 

47. In considering the phasing of construction of all five component parts, carcfi.1I con­
sideration was given to those arrangements which would contribute most to the development 
and maintenance of stable labour forces and would simultaneously ensure that the several parts 
of the Project were completed at the right time, 

48, The effect on interest charges of the timing of the construction of each of the component 
parts was also borne in mind constantly when arranging the programme of construction lor tht' 
entire scheme. 

" Construction Phase" and" Operating Phase" 

49, References in this report to "construction phase" cover the period of eight ) ears 
(ending in 1964) during which the construction of all components of the Project should be 
completed to the initial stage. " Operating phase" indicates the period which would start 011 

the completion of the" construction phase," i.e. for the purposes of planning, 1965. It should 
be noted, however, that the smelter would be brought into operation progressivelv from the 
time when first power was available. 

CHAPTER 3 

TECHNICAL .1SPECTS OF THE D.L\! AND PO WER INSTALLA TIO}v' 

Power from Iht rolla 

50. "'hen considering the proposed power development at Ajena, the Commi sion was 
sensitive to the fact that about 90 % of the power generated would be required f()f aluminium 
production. Althou~h it was obvious that the economic justification for the hydro-electric ~Gheml! 
at .. \jena depended entirely on the u,e of a great proportion of the power for the manufacture 
of aluminium, it was apparent that ~enuine doubts might ari. e whether the long-term power 
requirements of the Gold Coast would be prejudiced by the Volta Project. 

:')1. Accordingly, the Preparator: Commis~ion in December, 1953, propo)ed tc) the two 
Governments that a general survey hould be made of the power potential at aw)ther 'te, 
higher up the riYer, at Bui (about 120 miles north of Kuma i), ~O that a better picture could be 
obtained of the total power which might be generated from the Volta, and the Gold Coast 
Government thu~ enabled to plan its power policy on a much firmer foundation. The Govern­
ment_ approved this propo~al, and the results of the investigations made by the CfJnsuiting 
engineers at Bui are contained in Part III of their Engineering Report and are summarised in 
~ection B of this chapter. 
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A. POWER AT AJENA 

COllClusions of tILt Consultillg Engineers 
52. Detailed investigations into the technical aspects of the proposed dam and power 

installation at Ajena were made by the consulting engineers in accordance with a programme 
of work approved by the Preparatory Commission and the two Governments. The resuJ ts of the 
consulting engineers' investigations are contained in the Engineering Report in which their 
conclusions are summarised as follows: 

" As a result of five years of work on the Volta River Project and our deliberations 
with the Preparatory Commission and the aluminium interests, we are now able to 
present firm proposals for the development of the power potential of the Volta River. 
With the considerable fund of information now available, we have prepared designs 
and estimates of costs of the various components of the Project, and have conducted 
detailed analyses of the likely requirements of labour and materials. Our proposals are 
given in detail in the following chapters of this (Engineering) report and are summarised 
below. 

Main and Ancillary Works 
1. We consider that the water power resources of the River Volta can be developed 

most economically by the construction of a dam and power station at a site at Ajena 
Island. 

2. Mter a detailed investigation of site conditions and careful consideration of the 
various factors, technical and economic, affecting choice of site and alternative 
designs, we recommend the construction of a rockfill dam, with a crest 4,100 feet 
long and with a height of 310 feet above the river bed in the deepest part, to be 
made impervious on the upstream face by a layer of compacted clay contained 
between filters of sand and graded crushed rock. 

3. We propose a power system on the eastern flank of the dam, to consist of a forebay 
with control gates, and of steel-lined tunnelled penstocks leading to a power station 
and tailrace, which would discharge into the river channel immediately downstream 
of the dam. A natural saddle on the east flank, to be deepened by excavation and in 
which there would be constructed a concrete weir with control gates, would provide 
a spillway capable of dealing with all possible floods. Discharge from the spillway 
would be returned to the river downstream of the power station. 

4. A small township for the accommodation of the station operating staff could be 
sited on a hill above the lakeside immediately to the north of the spillway. A new 
road could be constructed on the east bank of the river, leading northwards from 
the new Volta Bridge at Adomi to the Power Station and Township. 

5. We recommend that the spillway weir should be designed so as to retain the 
reservoir water level at a maximum of 276 feet O.D., and that the crest of the dam 
should be at 290 feet O.D. Under normal conditions of inflow and usage the 
reservoir level would be controlled between levels 276 feet O.D. and 252 feet O.D., 
giving a drawdown of 24 feet. Under conditions of exceptional flood inflow into the 
reservoir the water level could rise to 280 feet O.D. but, except in extremely remote 
circumstances, no higher. 

The influence of the reservoir on river flow below the dam would be to even 
out the seasonal variations, and to reduce the frequency of normal floods and the 
magnitude of abnormal floods. 

It is proposed to increase the head produced by such a dam by cutting a channel 
300 feet wide and 28 feet deep through Senchi Rapids, eight miles downstream of 
the dam, and at a later stage in the development of the Project, by forming an 
additional small cut in the crest of Kpong Rapids, five miles below Senchi. 

6. Available Power 

With a normal reservoir draw down of 24 feet and after allowing for an annual 
abstraction of water for irrigation not exceeding 710,000 acre-feet, we consider 
that the flow from the reservoir can be regulated to provide a firm output of617,000 
KW. of continuous power. Alternatively, if the project were allowed to develop 
its full power and any irrigation water needed were to be pumped using power 
derived from the station a firm output of 633,000 KW. could be generated. 
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7. Disposal of Power Generated 
It is proposed that the bulk of the energy produced should be used for the 

smelting of aluminium at a site near Kpong to which it would be carried by over­
head line at a voltage of 165 KV. It would be metered at this voltage and made 
available to both the aluminium industry and public supply, at a sub-station near 
the aluminium smelter, subject to agreement between the Gold Coast Government 
and the Aluminium Companies operating the smelter. 

8. Development of the Project 

It has been agreed that the Project should be developed in three stages, the 
first to provide for the production of 80,000 tons of aluminium annually. 

We recommend that the first stage of development should provide for the 
installation of four units, each consisting of a Francis turbine and generator of 
90 MW capacity, and for one double-circuit transmission line to Kpong. Each of 
the succeeding stages of development would require the provision of two additional 
units of the same size. The transmission would be supplemented by the erection of 
one additional double-circuit line which would suffice for both additional stages. 
The proposed cut in the crest of Kpong Rapids would be carried out for the final 
stage of development. 

Provision would be made in the civil engineering structures for space for one 
additional unit, should this at some future date be required to deal with any change 
of load factor in the public supply. 

9. Flood Warning 

In order to assist in effective operation of the spillway whereby abnormally 
high levels in the reservoir and high flows downstream of the dam might be avoided, 
we consider it essential that arrangements should be made to enable the power 
station superintendent to anticipate unusually high inflows to the reservoir. 

This would involve maintenance of some existing river gauges and the establish­
ment and maintenance of additional gauges on the larger tributaries. It would 
require an assurance of prompt collection, co-ordination and despatch of rainfall 
records from all recording stations, both in the Gold Coast and adjoining French 
Territories, to an engineer who might be established at the power station and who 
would be responsible for assembling and evaluating the information, forecasting 
probable inflow into the reservoir, and advising the station superintendent, 
accordingly. 

10. Compensation Water 

Investigations have shown that during the conditions of continuous low flow 
which would prevail during the period of filling of the reservoir there would be 
penetration of salt water up river which would affect the drinking water supplies 
of riverside villages for some miles above the estuary. To counteract this, it is 
proposed that during the filling of the reservoir and -until the first power unit is 
placed in regular operation provision should be made for passing a constant flow 
of 5,000 cusecs compensation water past the dam. Such loss of water must increase 
the time of filling the reservoir and accordingly delay the date of production of 
first power, and consideration should be given to the possibility of a periodic 
flushing of the river by regulation of the amount of compensation water being 
passed, so as to reduce the total quantity of water lost. 

I I. Cost of the Project 

We estimate the capital cost of the works, embodying all our recommendations 
and including transmission to Kpong and the provision of H.T. metering and 
switchgear there, and inclusive of interest on construction costs during the estimated 
period of construction, to be £60i millions for the first stage, an additional £3i 
millions for the second, and a further £3i millions for the final stage of development. 
These costs are calculated on prices ruling at 30th September, 1955, and make no 
allowance for any rises in prices in any country. 

r 2. Construction Programme 
We consider that the first stage of the development can be completed in seven 

years, and that if construction of the dam be commenced not later than mid-r957 
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and, given normal rainfall in the catchment, the reservoir should fill to a level 
sufficient to produce first power early in 1964 and full power for the first stage of 
development by the middle of 1966. 

13. Requirement of Labour and Materials 

The construction of the works would require a labour force which we estimate 
may reach a peak of about 5,000 by the fourth year, of whom we must expect some 
!l50 to be overseas staff required for supervision and for certain highly skilled trades 
which cannot be filled locally. In order to keep this force stable, to reduce turnover 
and thereby to assist in ensuring a satisfactory rate of productivity, it is the policy 
of the Preparatory Commission to make provision for family life and to establish a 
normal community for the force during the period of construction. In our proposals 
we are therefore making the necessary provision, as recommended by the Com­
mission, for the desired standards of living and for the amenities which are calculated 
to aid these objectives. 

14. The community would not be required to outlast the period of construction, and 
accommodation of a temporary nature only would be req~red. With this in mind, 
and in order to reduce to a minimum the manpower required for its erection, we 
recommend that only prefabricated structures be used for the housing and ancillary 
community buildings. 

15. We estimate that the cost of the temporary housing, inclusive of hospitals, schools, 
community centres and other amenities, of roads and other services, and of the 
supply of water and electric power, would be about £4t' millions. Allowing for 
contingencies, engineering and interest during construction this figure would . 
amount to nearly £7 millions. A further investigation is being made in an effort 
to reduce the cost of such housing. 

16. Preliminar:.y Works 

In order to ensure that the construction of the dam may be started without 
delay, it would be advisable to complete the provisions for access to the works, and 
for housing for the initial labour force, in advance of the main works, and we 
strongly recommend that, subject to a decision that the Project will proceed, 
contracts should be placed for the proposed new road from the Volta Bridge to 
the site, and for about 5 % of the housing, not later than the end of the first quarter 
of 1957. The cost of these preliminary works is not expected to exceed £4°0,000. 

17· Form of Contracts 

We recommend that all civil engineering contracts and others, where appro­
priate, should be placed by competitive tender, on a schedule-(or unit-) price 
basis. 

In view of the length of time of construction and uncertainty with regard to 
prices, we consider it essential that the contract should contain rise and fall clauses 
to allow for fluctuations in the basic costs of labour and materials outside the 
contractor's control." 

Endorsement by Aluminium Limited 

53. As indicated in paragraph 38, arrangements were made at an early stage for Aluminium 
Laboratories to co-operate closely with the consulting engineers in their investigations (particu­
larlyas the aluminium companies would be paying for so much of the power) and the Commis­
sion asked Aluminium Limited to indicate, at the proper time, whether it agreed with the 
investigations and conclusions of the consulting engineers. In addition to working with the 
consulting engineers, Aluminium Laboratories carried out independently a wide range of 
investigations into the power potential at Ajena. 

54. Aluminium Limited informed the Commission in November, 1955, that" ........ as a 
general observation, Aluminium Limited is satisfied that the consulting engineers have carried 
out a very thorough engineering investigation and that the conclusions and recommendations 
based upon their findings are sound in the light of the data now available. It is also considered 
that the preparation of relevant data, of associated general plans and report drawings, and the 
draft' Agreement, General Conditions of Contract, Specifications, Descriptions of Works, Bills 
of Quantities and Tender and Bond for the Power Development Works' have been advanced 
as far as was possible within the time available ........ " 

, This figure excludes recurrent costs of medical and education services which, if included, would increase the total to 
£4.9 millions (see paragraph 463). 
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U.S. Weather Bureau. The Chief Meteorologist in the Gold Coast co-ordinated the results of 
these enquiries with his own research, and his report is published as Appendix IV. He concludes 
that a figure of 65" a year should be used. 

62. Aluminium Limited have received all these reports. They have also "conducted an 
exhaustive study of probable evaporation losses based on evaporation pan data from world wide 
sources, from the evaporation pan data secured for the Volta reservoir area and environs by the 
consulting engineers, and upon all known empirical methods and basic approaches." They 
conclude that" in order to be conservative, Aluminium Limited is prepared to accept a probable 
mean annual evaponi.tion of 60"." 

63. The consulting engineers and all other authorities involved in the investigation of this 
problem of evaporation have worked together very closely, and the difference in opinion simply 
reflects a difference of judgment in analysing a problem which does not lend itself to accurate 
determination. 

64. Both evaporation and the incidence of rainfall on the lake would affect the amount of 
power which could be developed. 3 The estimate of evaporation on which the consulting engineers 
have based their assessment of available power is 55", rainfall on the lake surface being taken as 
50.3" per annum. The following table shows the effect on power output, in terms of gains or 
losses relative to the figure of 617,000 kilowatts, which would result from various combinations 
of evaporation and rainfall on the lake. 

VARIATION OF POWER OUTPUT IN THOUSANDS OF KILOWATTS 

~I Evaporation 
Long from Lake 

Average Surface 50" 55" 60" 65" 70" 
Rainfall on 
Lake Surface 

45" ° -18 -35 -53 -71 

50" +17 I -1 I -19 -37 -54 

55" + 38 +15 -2 -20 -38 

60" +49 +32 +14 -4 
I 

-22 

65" + 66 +48 + 3° +12 I -5 

The effect of different rates of evaporation on the cost of power is considered III Part III, 
paragraph 509. 

Permanent and Temporary Townships at Ajena 

65. A permanent township to accommodate approximately 150 people required to operate 
the dam and power station, together with their families, and to provide normal Government and 
commercial services, would be needed at Ajena. A suitable site was selected, and preliminary 
plans prepared by Mr. Thomas Swtt, O.B.E., F.R.I.B.A. 

66. The temporary township required for the labour force building the dam and power 
project (which is described in paragraphs 258 to 263 and in Appendix XII) presents special 
difficulties. The only possible site is not ideal, for it is limited in area and on a relatively steep 
slope (the site selected for the permanent township could not, for technical reasons, be used for 
the temporary township). The labour force would have to live in this area for upwards of eight 
years and it is apparent, having regard to the great importance which the Commission attaches 
to the successful employment of all labour forces required during both the construction and 
operating phases of the Project (see Chapters 7 to II), that particular care would be necessary 
to ensure that the standard of accommodation and amenities provided in the temporary town­
ship was satisfactory. 

67. The consulting engineers carried out considerable surveys and investigations, and 
estimated that it would cost approximately £4.9 million to accommodate the labour force (at a 
peak of approximately 5,000 Africans and 250 overseas staff)-65 % of them with families- in 
housing of a standard desired by the Gold Coast Government. 

68. It was agreed by all parties to the Project that this cost should be reduced without 
seriously departing either from housing standards or, even more important, from the general 
working and living conditions advocated by the Commission (Chapter I I). Additional investiga­
tions were therefore carried out by Architects' Co-Partnership and by Dr. O . H. Koenigsberger, 

3 No do~bt all concerned with t~e Proje?t ,:"ould continue to keep under review the resu~ts of research now being undertaken 
m various parts of the world mto artlficlal ram makmg and the control of evaporatIOn by the use of surface microfilm. 
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Dr.-Ing., F.I.I.A., M.I.E.(India), A.M.T.P.I., of the London School of Hygiene and Tropical 
Medicine, working in close collaboration with the consulting engineers and the Gold Coast 
Government. As a result of these investigations which were only completed at the end of 
December, 1955, it is estimated that the cost could be reduced by about £850,000. This assumes 
some modification to standards and making provision for the families of 50 % of the labour force. 

69. It was thus not possible to take into account this reduction in the total cost of the Project 
when analysing the financial and economic aspects in Appendix XIII, which was prepared in 
November, 1955. 

Design of Power Station 

70. Early in 1955, the consulting engineers asked the Commission whether the power station 
should be of the traditional" indoor" type, or the more modern and cheaper" outdoor" type. 
The Gold Coast Government clearly had a special interest in this matter since the Project would 
be carried out in the Gold Coast. The Government emphasised that the scheme, if undertaken, 
would have special national significance and the various works and installations should, there­
fore, be of good appearance. Accordingly, the GoverI'lment desired that an indoor station should 
be built rather than the more utilitarian. structure. 

7 I. The British Government and the aluminium companies recognised the position of the 
Gold Coast Government, and the Preparatory Commission retained the services of Mr. G. A. 
Jellicoe, F.R.I.B.A., P.P.I.L.A., M.T.P.I., to prepare general layouts and perspectives of the 
power station. This was done, and subsequently a model of the proposed power station was made. 
Photographs appear opposite this page. 

72. The general layout of the power station had to be prepared in advance of a decision 
about the Project so that the consulting engineers could be informed of the extent of excavations 
which would be necessary, and in order to permit the sub-structure to be designed. The prepara­
tion of detailed plans and architectural drawings would not be undertaken, however, until a 
decision had been taken to proceed with the Project. 

73. The Gold Coast Government has, for the purposes of planning, approved Mr. Jellicoe's 
proposals. The consulting engineers estimate that the cost of the proposed indoor station might 
exceed that of an outdoor station by £330,000 for the first stage of development, and a further 
£50,000 for each of the two later stages. 

Landscaping the Approaches to the Site of the Dam and Power Installation 

74. The Commission considered that the Project would present an unusual opportunity for 
landscaping the approaches to the dam and power installation as well as providing a safeguard 
against erosion. The area primarily conC€:rned is between the site of the new bridge at Adomi 
and the dam about eight miles further upstream. Relatively little would need to be done in the 
positive sense; it would be more important to prevent the present landscape being spoilt. Another 
opportunity for effective landscaping would exist above the dam site. 

75. Mr. Jellicoe was good enough to provide the Commission with a report on landscaping, 
and this is reproduced at Appendix V. Mr. Jellicoe recommends, amongst other things, that a 
specific locality (marked on the general plan at the back of his report) should be treated as a 
National Landscape Area. The draft Bill for the Volta River Authority (Appendix XVI) makes 
provision for a landscaping function similar to that given to town planning authorities. None of 
Mr. Jellicoe's proposals would involve any appreciable direct expenditure in landscaping, but 
he recommends a route for the transmission lines which would cost about £40,000 more than 
that originally proposed by the consulting engineers. The matter should be settled at the time 
of negotiations about the future of the Project. 

Construction 

76. The size of this hydro-electric project, and the probable conditions under which it would 
be constructed, make it essential that the contractor or consortium of contractors carrying out 
the work should be of proven experience and efficiency, and strongly backed by all the necessary 
financial and material resources. This matter is discussed in Chapter I I of the Engineering 
Report, and again in paragraph 7 I I of this report. 

77. As to the preliminary works which the consulting engineers recommend should be under­
taken in advance of the main works, the Commission recommends that this proposal should be 
considered by the parties to the Project during the course of negotiations. In paragraph 703 (e) 
the Commission recommends that the technical advisers of the Governments and aluminium 
companies should meet with the Preparatory Commission and the consulting engineers 
immediately a decision had been reached, in principle, to proceed with the scheme, in order to 
decide the detailed procedure for inviting tenders and awarding contracts. 
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B. POWER AT BUI 

78. The investigations made by the consulting engineers at Bui are recorded in Part III of 
their Engineering Report. They have summarised their conclusions as follows: 

" After consideration of all hydrological, topographical and geological data at present 
available, we consider that the Black Volta at Bui can be economically developed by 
the construction of a concrete buttress dam in the lower Bui Gorge. Water from the 
reservoir thus formed would be passed through turbines situated in an underground 
power station in the right bank of the gorge. The Bungase saddle would require to be 
sealed by the construction of an earth embankment. 

We propose a maximum retention level for the Bui reservoir of 580 feet O.D., which, 
with a drawdown of 50 feet, would allow the utilisation of a storage of some 5. I million 
acre-feet. We consider that an average output of power to the value of 65 megawatts 
continuous could be produced by this development and propose an installation of 120 
megawatts, but the civil engineering works should allow for the possible installation at 
some future date of an additional set of 40 megawatts capacity. 

The electricity generated at Bui would be delivered by a transmission line, 140 miles 
in length, to Kumasi. At this point, the electricity could be fed into our proposed ring 
grid, should this come into existence. 

The total capital cost of the generation and transmission works would be £19,351,000 
based on prices ruling on 30th September, 1955. 

The Bui Gorge development will result in the additional supply to any future 
electrical system in the Gold Coast of some 550 million kilowatt-hours per annum. The 
average cost of supplying this power at Kumasi would be 0.57 pence per kilowatt-hour." 

C. POWER POLICY IN THE GOLD COAST 

Available Power 

79. In order to assist the Gold Coast Government in assessing the value of the Volta Project, 
an appreciation was made of the possible long-term needs of the country for power. The Pre­
paratory Commission co-operated with the Government in this work, and, as a first step, a 
short-term policy was evolved which would provide for immediate needs. 

80. A short- to medium-term plan has also been approved, the central feature of which is the 
construction of a new thermal station at Tema with an installed capacity of 20,000 kilowatts 
which could subsequently be expanded by another 10,000 kilowatts. Additional capacity is 
also being installed in Accra and other centres, which should cover the minimum needs of the 
Gold Coast until a decision is reached, possibly in 1956, about the Volta Project. 

8!. It is anticipated that the first stage of power from Tema, which should be available by 
about 1959, would, when added to the existing supplies, be adequate to meet requirements in 
Accra and Tema until (if the Volta scheme went ahead) power could be provided at Ajena 
about 1964. If the Volta Scheme was deferred, the Tema station and facilities in other important 
centres would need to be expanded as necessary. 

82. As soon as a decision is taken about the Volta Project, the Gold Coast Government will 
be able to expand its medium-term power policy into a long-term plan. If the Volta Project was 
constructed, the Government should have an ample margin over its needs for many years to 
come. With a potential at Ajena of 617,000 kilowatts, there would be sufficient power at Kpong 
for the 514,000 kilowatts required by the aluminium companies to produce the 210,000 tons of 
metal originally contemplated, with about 100,000 kilowatts in hand. The Government might, 
of course, decide that the national interest would best be served by allocating part of the additional 
power now expected at Ajena to the production of increased supplies of aluminium, provided 
that the companies were in agreement. In the background, a further 65,000 kilowatts would be 
available at Bui. 

Possible Grid 

83. The Gold Coast Government, for its own part, also arranged with its consulting engineers 
to make a further study of the possibility of providing a grid which would connect the main 
areas of demand in the Gold Coast. A report was submitted to the Government in June, 1955. 
A considerable amount of work has now been done in this field, but there is general agreement 
between the Gold Coast Government and the Preparatory Commission that the grid proposal 
cannot usefully be taken further until a decision has been taken to proceed with the Volta River 
Project, since it would depend basically on a supply of power from Ajena. 
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8.j. Thc Gold 0oa~t Government agreed, thereforp, that the grid should be rrcon~idered 
after a. decision has bccn taken about the Volta Project. If the Project wa~ undertaken, the 
prospects for the grid (which could be considerably influenced by the need~ of the mining 
industry) could be reviewed in '959. A policy decision could be taken about 1960, and if it wa~ 
decided to go ahead, the grid could then be built in about four years, thus synchronisin~ with 
the availability of power at Ajcna. 

85. If a decision was taken in 1956 to defer the Project, or in 1959 not to proceed with the 
grid, then the Government's policy [or providing power in the main centres would need to be 
adjustcd accordingly. In the meantime, the Gold Coast Government has asked the Technical 
Assistance Administration of the United Nations to send a Mission to the Gold Coast to review 
the power position generally, (excluding the power potential of the Volta which is now known) 
and with particular reference to rural as well as urban needs. Such a survey could also consider 
the feasibility of producing fertilizers based on cheap power (paragraph 436). The Preparatory 
Commission believes that this general enquiry would pose complicated technical and economic 
questions, and its importance is such as to merit special arrangements being made for expert 
and detailed investigation. 

86. It is apparent, of course, that if the Project was undertaken, the Gold Coast Government 
and the Volta River Authority would need to work together so as to ensure that the national 
power resources were used to the best advantage. Policy in relation to the power potential at 
Bui would be settled at an appreciably later stage and in the light of policy adopted towards the 
Ajena scheme. 

CHAPTER 4 

COMMUNICA TIONS AND LOGISTICS 

A. INTRODUCTION 

87. One of the potential advantages of the Volta Project is the relatively short distance 
between the very large deposits of bauxite and an important source of potentially cheap power. 
The Commission therefore arranged for all aspects of the problems of communications and 
logistics involved in the scheme to be investigated with particular care in an effort to ensure that, 
if the Project was eventually undertaken, the maximum economic advantage would be obtained 
from this concentration of resources. 

88. In the operating phase it would be necessary to ensure the economic procurement and 
continuous supply of the materials used in the manufacture of aluminium. The process continues 
24 hours every day, and any break in the supply of materials would have expensive consequences. 
The method of transporting materials would therefore have a special importance in making the 
Project successful. 

8g. During construction, it would be essential for each of the five major component parts 
which make up the Project (paragraph 18) to be phased correctly with the others, and then 
carried out on schedule. Failure to achieve this objective would undoubtedly lead to a substantial 
increase in the cost of the Project as a result of large assets lying idle until one or more of the 
other components was completed and the scheme brought into operation. There are many 
examples in other parts of the world where insufficient attention to the provision of necessary 
facilities (e.g adequate port and rail capacity, access roads) at the right time has resulted in 
delays and in large increases in capital costs. 

go. Within the framework of these general requirements for construction and operation, it 
can be said immediately that two fundamental objectives would have to be achieved. First, 
adequate port, rail, and road facilities would need to be provided in sufficient time to ensure 
that all materials and equipment required for construction could be moved efficiently. Second, 
during the operation of the Project, the large amount of bauxite would need to be moved by the 
most efficient and economic method. 

Gold Coast Facilities in Existence or under Construction 

g1. Although the Gold Coast is a relatively underdeveloped country it already possesses 
facilities which could assist very appreciably in the construction of the Project. The existing 
and planned road system makes access to the construction sites a simple matter. Port facilities 
already in operation, and those being developed, should prove adequate and convenient. A 
railway system which could be suitably developed is also available. 
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9~. SincC' the publication of the White Paper in 1952 improvements in the communicationH 
system of the Gold Coast, undertaken as part of the general development of the country, have 
grratly ino'eas'd the facilities available for the Project. In particular, work has started on the 
new port at Tema (which is now joined by rail to Accra and the Shai I-Iills); the road system 
has been improved and extended, particularly in the Tema area and between Accra and Takoradi, 
and is being supplemented by additional roads to the north and by the bridge over the Volta 
at Adomi (which will greatly improve communications with Togoland); and the Achiasi to 
Kotoku railway link which reduces appreciably the rail distance between Takoradi and Acera 
is virtually complete. 

93. The ports, railways, posts and telecommunications in the Gold Coast are operated by 
the Gold Coast Government. The continued efficient working of these services would be vital to 
the successful construction and operation of the Project as a whole and to the economic production 
of aluminium. 

Geographical Pat/em 
94, Four of the five component parts of the Project determine the fixed geographical points 

which control any consideration of the problems of logistics and communications associated with 
the scheme. They are: 

(a) the bauxite mines; 
(b) the dam and power station; 
(c) the smelter; and 
(d) the new port. 

(Although not regarded as a component part of the Project, the port of Takoradi with its road 
and rail links could make an important contribution to the success of the scheme). 

95. The positions of these fixed points have been described in Chapter 2 and can be seen on 
the frontispiece and in the general map at the back of this report. More detailed maps are included 
in Appendix X, which records the results of the Commission's investigations in this field. The 
smelter is the focal point in the operation, and the distances separating it from the other sites 
are approximately: 

(a) the bauxite mines-207 miles, 
(b) the dam and power station-I6 miles, 
(c) the port of Tema-34 miles. 

The Operating Phase and the COTlJtruction Phase 

96. The long-term requirements for operating the Project would determine the physical 
pattern of the communications system, and they are therefore considered first so that the 
transportation needs at the construction stage can be considered against a background of the 
ultimate pattern of development. 

97. The construction phase covers the period up to the initial stage of aluminium production. 
There would be further construction when the time came to expand production; but the greater 
part-the building of the dam to its full height, the completion of the spillway, the railways, the 
opening of the industrial and housing areas and the initial provision of services to them-would 
all be carried out in the construction phase. 

B. REQUIREMENTS DURING THE OPERATING PHASE 

98. During the operating phase the requirements would be: 
(a) the movement of bauxite from the mines to the smelter; 
(b) the movement of materials between the smelter and the port (this would involve 

both outward traffic of aluminium ingot for export and inward traffic of imported 
raw materials); 

(c) port facilities at Tema; 
(d) road communications to supplement the new railways and to serve the new com­

munities; 
(e) postal and telecommunication services. 

99. Of these, the largest element would be the movement of bauxite. With aluminium 
production at 80,000 tons annually, about 500,0001 tons of bauxite would need to be moved. 

1 These figures are slightly higher than those shown in Appendix X and other appendices, The aluminium companies 
informed the Commission in December, [955, after the appendices had been despatched for printing, that recent surveys 
had shown that 51 tons of local bauxite (as opposed to the original estimate of 5 tons) would be required for each ton of 
aluminium. This development would mean a small increase in the amount of railway equipment which would be required, 
and would also affect freight rates slightly, The matter could be dealt with easily during negotiations, 
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Just o\'cr 1,200,000 tons of bauxitc would nced to be transported in oreler to permit aluminium 
production at 210,000 (ons pel' annum. 

A//t'I'lla/i1ll' Ale/hods oj Trans/Jor/aliol! 
100. Three basic I11Clhods of transporting (he bauxite were considered by the Commission; 

tlwy were 
(a) by rail, 
(b) by road, 
(c) by rail or road to the new lake, and then by water. 

101. It became apparent at an early stage that road transport would be appreciably more 
expensive than other possible methods of transportation. The difference in costs between (a) 
and (c), however, would probably not be so marked. The aluminium companies indicated that 
they would prefer railways to be used for transportation and this arrangement was accepted by 
the Gold Coast Government as it would fit in with the general programme of national develop­
ment. A through railway movement would have the advantage of keeping to a minimum the 
need for handling between the mine and the smelter, and it would thus achieve simplicity which 
is a fundamental factor in a good transport system. The new railways are considered in detail 
in the next chapter of this report. 

102. In analysing these alternative methods of transport, the Commission received valuable 
a sistance from Major-General G. N. RusseJl, C.B., C.B.E., Chairman of British Road Services. 

103. Other new methods (for example, conveyor belts for long distances, pumping materials 
either dry in powder form or in suspension in liquids) were considered, but they have not yet 
reached a stage of development where the aluminium companies would contemplate them as 
economic alternatives to conventional methods of transport between the mines and the smelter. 

Exports and Imports 

104. In broad terms, the amount of exports at full scale productionof the smelter (just over 
200,000 tons) would be very close to the quantity of imports needed for production. There should 
be no difficulty in handling these amounts at the port of Tema, when completed to its first stage, 
but the remaining capacity might not be sufficient to meet the natural growth of traffic resulting 
from the general development of the country, and the Gold Coast Government may desire to 
proceed to a second stage of port development if a decision is taken to go ahead with the Volta 
Project. 

105. Consideration is being given by the Gold Coast Government to aJlocating the smelter 
company one or more berths permanently so that the company could equip it to meet its own 
special needs. The arrangements finaJly agreed between the smelter company and the Govern­
ment would be reflected in a Port Agreement (paragraph 695). 

106. Movement between the port and smelter would be by rail in the early years of 
aluminium production, but the possibility of ultimately supplementing rail by road transportation 
is not ruled out. As part of the development of Tema, the Gold Coast Government is building a 
new trunk road from the port to Adomi, where a bridge over the Volta is being constructed, 
thus improving communications with Togoland. This new road would be of great importance to 
the smelter township and might possibly also have a significant value to the smelter itself. 

C. REQUIREMENTS DURING THE CONSTRUCTION PHASE 

Imports 

107. It is estimated that about 50,000 to 70,000 tons of imports would be required annually 
during the first three years of construction, rising to a peak of just over 100,000 tons in the sixth 
year (1962); details are shown in paragraph I45. The existing and planned port capacity at 
Takoradi and Tema should be quite adequate to handle this material, but great advantage 
would be obtained if the first berth at Tema could be available by the contract date ofmid-I957. 
There is still a margin of about 500,000 tons capacity at Takoradi and the completion in February, 
1956, of the Achiasi to Kotoku railway will appreciably shorten the rail distance between Takoradi 
and Accra. There are obvious reasons for making the maximum use of Tema, however, at the 
earliest possible date. 

Heavy Lifts 

108. Heavy lifts in the early stages of construction would be in the order of 25 tons and no 
difficulty is anticipated in handling them. Later on, the heaviest lift would be transformers of 
about 100 tons, and it would be necessary to use a vessel equipped with tackle capable of handling 
such a lift without shore assistance. At present there is one ship trading on the \Vest African 
Coast which is capable of handling such lifts. 
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AfoVfmtnl/ro/ll Ihe Port 10 Site 

109. imports of construction material and equipment would be moved to the various sites 
by rail and road. The present resources of locomotives and rolling stock on the Gold Coast Rail­
ways are fully extended and it would be essential to order more, immediately a decision was 
taken to proceed with the Project. It would be even better if some could be procured in advance 
and the Gold Coast Government is now considering this proposal. 

110. The Volta Project would impose a very considerable burden on many roads; fortunately 
the Government's present programme of construction and improvement should be of major 
assistance in this respect. The matter is examined in detail in Appendix X. Some improvement 
of existing bridges would also be necessary. 

D. OTHER FACILITIES FOR COMMUNICATIONS 

Telecommunications 

I I I. It would be essential for all important centres of activity to be provided with first class 
telecommunication facilities during both the construction and operating phases. These require­
ments could be met by a system of telephones and radio-telephony. The matter has been discussed 
in detail with the Gold Coast Government, and it would be essential to order equipment 
immediately a decision was taken to proceed with the Project. There would be advantage in 
procuring some equipment in advance of a decision; if not required for the scheme it could soon 
be used in the Government's own system. 

Postal Services 

112. It would be necessary for the Gold Coast Government to provide adequate postal 
facilities at all construction and operating sites. 

Feeder Roads 

113. The Gold Coast Government allocated a sum of £100,000 in 1952 in order to construct 
feeder roads which were designed to improve communications in certain outlying areas, and 
with the particular objective of facilitating and encouraging agricultural production. Good 
results have been obtained from the work already done. An extension of such roads could play 
a major part in opening up food-producing country, and in providing access to forests in the 
area subject to inundation which could become valuable sources of firewood. (See paragraph 425). 

HelicojJtm 

114 .. The use of helicopters is contemplated as part of the programme of health control 
(parag-raph 40 I) and it may well be that they could provide additional communication services 
over the fairly dispersed area covered by the Project. 

Spare Parts 

I IS. The Commission recommends that adequate stocks of "pare parts should be carried by 
all authorities and contractors associated with every aspect of the Project, both during the con­
struction and operating phases. This policy could also have a special importance in helping to 
ensure the general efficiency of all the communication system. 

E:lficierzt Use oj Roads 
116. The Commission abo stresses the necessity of ensuring that all roads which would in 

any v.ay be affected by the Project should be used and controlled efficiently. There are consider­
able opportunities for improving present traffic conditions and the Gold Coast Police could give 
material assistance in achieving this objective. 

Railway CroJsillgs 

I 17. The Commission recommends to the Gold Coast Government that all open road and 
rail crossings throughout the area which could be affected by the Project should be eliminated 
by the construction of bridges. 

1::. LO-ORDINATION WITH GOLD COAST GOVERNME:-IT DEVELOPMENT PLANS 

118. The Volta RiYer Project would obviously place a heavy burden on the Gold Coast 
Government in providing the necessary railway, port and road facilities. 
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119. In addition to the work on the port at Tema which has already started, a major 
programme of new railway construction, described in Chapter 5, would need to be carried out 
by the Government between 1957 and 1963, in order to complement the construction of the 
other component parts of the Project. Besides ensuring that the physical task of constructing 
these new railways was completed on schedule, the Government would need to take equally 
great care to ensure that the new locomotives and rolling stock were available when required. 

120. The Government would also need to carry out a very extensive programme of road 
construction. An appreciable amount of this is already under way. The largest new items would 
be two trunk roads to the north which would be made essential by the creation of the new lake, 
but which are already included in the normal development programme. 

12 I. All these demands point to the necessity for future Gold Coast development plans 
being co-ordinated most carefully with all aspects of the Project. This problem is dealt with 
more fully in Chapter 28. 

F. EFFECT OF THE NEW LAKE ON COMMUNICATIONS 

Roads 
122. The effect of the new lake on existing communications is considered in detail in 

Appendices VI and X. The interruptions to the present main roads would be compensated by 
the two new trunk roads to the north to which reference has just been made. Some secondary 
roads would suffer, but here again alternative routes are already under consideration, and new 
roads would be constructed after a decision had been taken to proceed with the Project. 

Ferries 
123. Some ferries would be, affected and consideration has been given by the Gold Coast 

Government to the form and site of replacements which would be needed. 

Lake Transport Services 
124. The creation of a lake over 200 miles in length would provide opportunities for the 

growth of a water transport system in the Gold Coast. The lake, however, would not lie along 
any existing transport route, and there would be no ready-made traffic for a service to tap. It 
might well be some years before any great use would be made of the new water highway, 
although from places such as Kete Krachi, where road communications would be completely 
changed, there might be a tendency for lake traffic to develop at an early date as part of the new 
pattern of transport. Another possibility would lie in the use of the lake for the distribution of 
agricultural produce from the Gonja district. 

125. Preliminary consideration has been given by the Gold Coast Government to places 
where lake ports might ultimately develop. Further action would be required after a decision to 
go ahead with the Project had been taken; the Volta River Authority and the Gold Coast 
Government would, no doubt, jointly watch the possibilities for development. 

Navigational Charts 
126. It would be a relatively simple matter to produce navigational charts from the existing 

aerial survey maps of the area. 

Clearing Approaches to Lake Ports 

127. Terminals for the possible lake services and the new ferry services would have to be 
decided as soon as a decision had been reached to proceed with the Project, so that vegetation 
could be cleared before flooding took place. Adequate fairways would be required for each port 
and should be as wide as consistent with the site. The clearing of vegetation would be co-ordinated 
with the removal of undergrowth for health purposes, to which reference is made in paragraph 
392. The subject is also considered in paragraphs 429 and 430. 

CHAPTER 5 

TECHNICAL ASPECTS OF THE NEW RAILWAYS 

Policy 

128. In the preceding chapter, and in Appendix X, it has been indicated that the aluminium 
companies and the Gold Coast Government have agreed that railways should be used III 

preference to any other method of transport for linking the bauxite mines to the smelter. 
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Route 
129. In order to implement this policy, 39.8 miles of new railway would need to be con­

structed from the bauxite mines to the existing railway at Kumasi, and another 28.7 miles from 
Koforidua to the smelter near Kpong. A further new link, 14.6 miles in length, would be required 
from the smelter to the railway which already runs as far as the Shai Hills from Tema. The 
routes for the new lines can be seen on the frontispiece. 

Surveys 
130. Arrangements were made with the consulting engineers to survey these routes and in 

the Engineering Report the results of their investigations have been summarised as follows: 
" The result of our surveys and investigations into new railway routes required for 

the Volta River Project, to link the site of the bauxite mines near Aya, via the existing 
line from Kumasi to Koforidua, with the smelter site, and the latter, via the recently 
constructed line between Shai Hills and Tema, with that port is that we estimate that 
these works can be carried out for a total cost of £10,495,000. This figure includes 
engineering costs, contingencies and interest during construction. 

Of two alternative routes considered between Aya and Kumasi we recommend, 
from an engineering standpoint, the more southerly one. 

We have adopted for our plans and estimates, in deference to the wishes of the local 
Town Planning Authority, a route around Kumasi by-passing the town to the south, . 
but estimate that a shorter route passing to the north would save £502,000 in construc­
tion costs and £60,700 per year in operation when the project has reached a stage when 
the transport of I million tons of bauxite is required annually. 

After consideration of three alternative routes to cross the Akwapim Scarp between 
Koforidua and the Smelter, we recommend the shortest of these, almost 29 miles in 
length, including a tunnel 2t miles long. It is estimated that this tunnel, including a 
conservative allowance for contingencies and for construction interest, may cost as much 
as £2,681,000. 

Before commencing work on the tunnel and deciding upon its exact alignment, we 
consider it essential that a further investigation of the rock conditions in the ground 
through which it would be driven should be carried out. We recommend a programme 
of exploratory drilling or pilot headings or possibly a combination of both, .and consider 
that this should be put in hand soon after any decision is taken to go ahead with the 
Project. 

We consider that the constructions can be carried out satisfactorily concurrently 
with the other works of the Project, to provide a through rail route from the Mines to 
the Smelter and from the Smelter to the Port of Tema, by the time that aluminium 
production is due to commence, without undue strain on other demands for labour, 
plant and materials." 

The Alternative Route around Kumasi 

131. The Gold Coast Government considers that the by-pass north of the centre of Kumasi 
would be unsatisfactory in relation to the planned development of the town. The alternative 
route, as indicated by the consulting engineers, would involve a higher capital cost and would 
increase freight rates. The interest of the aluminium companies naturally lies in restricting the 
total length and cost of the bauxite haul as far as possible. This matter would need to be 
negotiated between the parties to the Project at the appropriate time; and account taken of the 
ultimate decision when finally drawing up the Railway Agreement (paragraph 694). 

Acceptance by Aluminium Limited of the Consulting Engineers' Recommendations 

132. Apart from the alternative route around Kumasi, Aluminium Limited has indicated 
that the technical recommendations and proposals for construction made by the consulting 
engineers are satisfactory. 

Equipment 

133. It is at present proposed that the bauxite trains would be hauled by diesel-electric 
locomotives. The units would be of 1,000 h.p. and for the movement of bauxite they would work 
in pairs. These locomotives are only just being introduced in the Gold Coast, but several years 
of experience in working them would have been gained before bauxite haulage started if the 
Project went ahead. So far local experience is satisfactory. (A recent report made to the Govern­
ment of Nigeria indicates that diesel-electric traction should show substantial advantages over 
the other types of rail traction in that country.) While plans are based on diesel-electric traction, 
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it would be important to watch any future developments in other form~ of traction which ndglat 
with advantage be med later lor this traffic. 

131. As to the most suitable design for bauxite wagons, comultation would' take place 
between the Gold Coast Railways and the aluminium companies. The design would have to 
suit both the type of loading arrangements proposed at the mines and the tipping arrangementl 
to be installed at the smelter. It is proposed that wagons with a capacity of 36 tons should be 
used. (Considcration is also being given to the design of rolling stock required for the movement 
of exports and imports betwecn the smelter and the port.) 

135. For bauxite movement at the first stage of aluminium production ten diesel-electric 
locomotives and about 136 wagons with appropriate shunting engines and brake wagons would 
be required. At the final stage of aluminium production it would be necessary to have 25 diesel­
electric locomotives and 206 wagons. Additional locomotives would also be needed for the 
traffic between the smelter and the port. 

Timetable of Construction 
136. In deciding the timetable of construction of the various new rail links, the fundamental 

requirement is that they should all be available for traffic when the smelter came into operation. 
However, there are a number of other considerations which determine the particular order in 
which the separate sections should be constructed. 

137. One of the earliest jobs would be the programme of drilling necessary to prove the 
route for the tunnel on the line between the smelter and Koforidua; but the actual construction 
of the tunnel would not be carried out until the main work on the river diversion tunnels at the 
dam site had been completed, thus avoiding competition for skilled tunnellers between two 
components of the Project. 

138. The existing line from the Shai Hills to the smelter site would be extended at an early 
stage in order to provide rail access when opening up the industrial and housing areas. This 
extension would then be carried through to the eastern portal of the tunnel to facilitate its con­
struction. The aluminium companies have indicated that they would not need rail access for 
opening up the mines. 

139. The general timetable for railway construction is shown in the diagram on page 9. 
In order to minimise interest costs on railways before they came into operation, it is planned 
that the installation of the permanent way would be deferred where practicable until the later 
stages of the construction phase. 

Estimated Costs 
140. The cost of constructing the new railways is estimated by the consulting engineers to 

be about £10.5 millions. The Gold Coast Government assesses the cost of making essential 
improvements to the existing railway between Kumasi and Koforidua at about £3 millions. 
The Government also estimates that the cost of locomotives and rolling stock for the first stage 
of aluminium production would be about £2.3 millions and that an additional £2.2 millions 
would be required for the equipment needed for the final stage of aluminium production. 

141. The estimated costs are considered in Part III of this report, which deals with the 
financial and economic aspects of the Project. It should be emphasised here, however, that they 
are very considerable and indicate the necessity for doing everything possible to keep freight 
rates to a minimum in order to preserve the basic advantage of having the bauxite deposits 
close to the potentially cheap power. The Gold Coast Government would undoubtedly study 
carefully any opportunities for getting more traffic on this route. 

Endorsement of Estimates by Cooper Brothers & Co. 

142. Cooper Brothers & Co. have analysed these estimates in consultation with the con­
sulting engineers and the Gold Coast Railways and state that" the estimates examined by us 
have been carefully and properly compiled and fairly represent the capital charges relating to 
the new railways on the basis of prices, wages and other costs ruling at 30th September, 1955." 
(The detailed report made by Cooper Brothers & Co. is reproduced at Appendix XIV). 
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CHAPTER 6 

JlA TERIALS 

A. REQ.UIREMENTS 

143. As indicated in paragraph 41, one of the first and most important tasks undertaken by 
the Commission was to determine what materials and manpower would be required for the 
construction of each of the five component parts ofthe Project. This Chapter deals with materials. 
Manpower is discussed in Chapters 7 to II. 

144. Estimates of the material resources needed for the dam and power installation and for 
the new railways and the port of Tema were prepared for the Commission by the consulting 
engineers. The aluminium companies similarly provided estimates of materials which would be 
required for the development of the bauxite mines and the smelter together with their townships. 

145. The detailed figures [or each component are tabulated in Appendix XI. They are 
summarised in the table below and indicate that a total of 532,000 tons of imported materials 
and 44,000 tons of local materials, excluding the much larger quantities of materials such as 
sand and rock which would be obtained at the construction sites, would be required during the 
period [rom 1957 to 1964 (the construction phase). The figures [or 1957 and 1958 contain an 
element [or the completion of the first stage o[ Tema harbour. 

TOTAL MATERIALS NEEDED FOR THE CONSTRLCTION PHASE 

(Tons) 

I Imported Local 

I Plant and 
rear 

I 
Cement Steel Oil Equipment Other Total 

'-9;-7-1,_ 13 ,000 3,000 14,000 8,000 9,000 47,000 2,000 

1958 
I 

6,000 10,000 4,000 I7,ooo 7,000 44,000 1,000 

'959 27,000 7,000 17,000 11,000 5,000 67,000 5,OOU 

'960 4 0 ,000 9,000 21,000 5,000 5,000 80,000 10,000 

1961 I 53,000 I g,ooo 20,000 g,ooo 5,000 g6,ooo 1 1,000 
--------1 

'902 53,000 C),ooo '9,000 16,000 5,O()U 102,000 8,000 

190 3 15,OO() 26,000 15,000 20,000 , ,U()O n,ooo 5,000 

196.4 6,000 j,OOO ·hoOO 6,000 , g,ooo 2,000 

TOTAL 21 7,000 7 0 ,000 12 7,000 8 I ,000 37,000 532 ,000 44,000 

."Hr: The cakulation of these resources wa,. of COUIse, a basic preliminal") to the Commi">ion\ study of the problems of 
lommunic3tiolls and logistic> imohcd in the ProJect. [Sec Chapter 4 and Appendix Xl. 

B. PROVISIOr-; OF MATERIALS 

146. The prO\ision o[ materials (including plant and equipment) required [or the dam and 
power installation and the new railway~ is dealt with [ully in the Engineering Report. Respons­
ibility [or the prO\ision o[ the nece~sary material re,ource, for the mines and the smelter would 
naturally rest with the aluminium companies. 

147. l'O ~crious difficulties are anticipated in the pro\"i,ion oj these ~upplies, nor is it thought 
that any. pecial difficulties would arise in moving them. 

148. In the C .. olllmission\ report on communications and logi,ti<.' (Appendix X, paragraph 
84), it i obser\'ed that contractor, might \,-j,h, or be required, to stockpile adequate supplies of 
certain material as an insurance against shortage, or interruption in transit. 
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CHAPTER 7 

JIANPOWER 

General Policy 

149. The starting point of the Commission's investigations into manpower was the establish­
ment of the total requirements for the five component parts of the Project. These requirements 
were estimated in detail and the Commission then studied the implications of recruiting and 
maintaining the various labour forces. This led to the consideration of a group of inter-related 
problems which became known as " Human Factors" and which were to form a major part of 
the Commission's work. The investigations are fully described in Appendi., XII, and the main 
findings are summarized in this and the following four chapters. 

150. Bearing in mind the experience gained in other underdeveloped countries which have 
carried out large-scale development projects in recent years, the Preparatory Commission from 
the outset of its work emphasised the necessity for keeping the labour forces to a minimum. This 
policy was dictated by economic, technical and social reasons. 

Economic Aspect 

15 I. From the economic aspect, although daily wage rates in the Gold Coast ma) appear 
low in comparison with wages prevailing elsewhere, the cost oflabour in the country is not equally 
low when considered in relation to local productivity, which is generally recognised as being 
capable of substantial improvement. Moreover, account must be taken not only of direct wage 
costs, but also of the substantial indirect costs in providing housing and health and other services 
for workers, and in the administration and supervision of labour. The cost of housing alone i~ 
a significant factor in the total investment as appears from the consideration of the estimate~ in 
Chapter 20. 

J 52. Another argument on the economic side is that reduction of the labour forces to a 
minimum would reduce the vulnerability of the Project to local wage increases during the con­
struction phase in so far as wage increases in the Gold Coast might outstrip the trend of general 
rises in external wages and prices. Apart from the world-wide tendency in recent years for wages 
to increase, there have been particularly striking increases in certain countries in a stale of rapid 
political transition or economic instability. The economy of the Gold Coast has been remarkably 
stable in recent years, but avoidance of unnecessarily large labour forces would in any case be a 
wise insurance against the inflation of the cost of the Project through any disproportionate rise 
in local wage rates during the construction phase. 

Technical Aspect 

J 53. From the technical point of view, much of the construction work would be carried out 
on sites which are restricted geographically. This is particularly noticeable at Ajena where 
construction of the dam would take place in a narrow gorge and where there is only a limited 
area suitable for housing the construction workers. Any increase in the total labour force abo\'e 
the minimum requirements could lead to even greater difficulties in finding suitable housing 
areas near the place of work. 

Sociological "lspect 

154. The main sociological consideration is that the number of workers engaged on COIl­

,(ruction would be much higher than the number required later for operation. This hu..lor is 
or particular importance at Ajena where the construction force would run into several thousands, 
whereas the only workers permanently required in the area would be about 150 needed for the 
operation of the power station. There would therefore be a considerable movement of population 
during and immediately after the construction phase, and it is obviously desirable to minimise 
the scale of the many attendant problems by the greatest possible reduction in the number of 
construction 'workers. 

EmplO)'II/(>/l( Policy 

J 55. Against the~e powerful arguments for reducing the labour forces there are no rea~(Jf1') 
nr any \I eight for increasing the number of workers abO\'e the essential minimum. The Project 
would offer welcome opportunities for employment to the people of the Gold Coast, but the 
major opportunities in this field would be in the operating phase rather than in the construction 
phase, and would apply to skilled workers rather than to large numbers of unskilled labourers. 

26 





11'\'111 til<' c,ldirl' figlll ('S. I' cquil {'mellts 01 111.II1POWGI buth fllt lht' '011 llllllioll alld opcrlltlOl( 
ph,\\(', can he SUl11111.l1 iscd Ll~ follows: 

"I'UIAL ~[,\NPOWhR RICQ,tlIRlelJ DURING 'Ill); GONR " RtJCrrON /'IIAH; 

, !(rjean Siaff 

Prrife.r,\ iOllar Ol'frJUIS 

leal and Skilled Semi-Skilled ( 'nJkillcd Total Staff 

1957 1,020 535 2,720 4,275 210 
1958 1,845 1,020 4,170 7,035 340 
1959 2,300 1,230 3,630 7,160 325 
1960 3,575 1,790 6,140 11,505 470 
1961 4,630 2,265 7,835 14,730 660 
1962 4,650 2,:Ho 8,305 15,295 785 
1963 4,110 1,830 7,825 13,765 770 
196+ '.:390 575 2,550 4,5 15 245 

Soles: (n) \ 'olla Ri\et' Authorit) 'lafT, induding those ~ngagcd all lakeside health meruoure~, arc exduded from lhr. al,.)\"(; 
figures. They would be rdali\"dy few in number. 

(b) Labour figures induck a 10°0 allowance, based on Gold Coast experi('nce, for .ickness and ab.entcei,m. 
(c) Thc figures for 1957 and 195B include the working force for completion of the construction of the fint stag" of 

TCllla harbour. No figures arc induclrd for extension of the harbour; if thi, was undertaken immediately after 
completion of the first stage about 1,000 workers might be needed in 1959 and 500 in 1960. 

(d) No figures arc included for workers engaged in the construction of th .. township of Tema. This might imoh"e 
5.000 to 7,000 up to 1959 and rather fewer thereafter, 

(tl Separate tables for each of the five component parl~ of the Project are contained in Appendix XI. 

TOTAL MANPOWER REQUIRED DURING THE OPERATING PHASE 

Initial Stage Intermediate Stage Final Stage 

Mines 
Supervisory 20 30 40 
Skilled and semi-skilled 290 4 10 560 
Unskilled 160 180 220 

Total 470 620 820 

Power Project 
Supervisory 18 18 18 
Skilled and Semi-skilled 49 63 67 
Unskilled 48 55 60 

Total 115 136 L!5 

Smeller 
Supervisory 170 240 400 
Skilled and Semi-skilled 3,180 4,600 7,670 
Unskilled 600 860 1,430 

Total 3,950 5,700 9,500 

Nok: The abo\'c table excludes the number required for the operation of the railways and the port of Tema. The pon 
would probably employ a tOlal of a))out I ,200 (including marine workers and stevedores) in the four-berth stage, ancl aboul 
2,400 after final development. 

CHAPTER 8 

llUMilN FACTORS 

Im/Jortarlee oj IIuman Factors 

,65, Throughout its work the Commission believed that lh~ treatment of'the basil probklll 
1)1' human factors could exercise a vital influence on the success or failure of the pf(~iert. TIlt' 
Commission therefore endeavoured to investigate the subject with particular care and to 1;lkC' 

the maximum advantage of experience in the Gold Comt and elsewhere. It is abuud'lIltl)' 
28 



r"",,,;rnl A 'IINI. nntl /lII/"nn ".,/( I,,, f 

prlirlH 1'111 n1ajlll (1I11~tIlH t1011 w!11k~ ill I(I/'lit y( an "1.,1 _",1/. ,1"'11 r'lt 
nd 111 11"( hnit ,1111 hir\'i'11Ii'nt .1111111', hilt th.,t it 11111'.' I" 11I,II,If{'d I,y , £111,01 rll"tt HI flJ,ltlttj,. 

nd dmil1i lullion in Ihr hIl11l.II' Itrld . 
• iG. Rdalions hi'lwr!'n 111.1 11 a p;r 111 I'll I and bholll, hrtwr'l'tI work"t" ')tJ Ih, I'I"jre I :ttl" 

p('opk Ih'f',Hi\ living in Ihr alr.IS (Olll 1'111('(1, alld IWfW('('1I l)I'opl(' 1/1 dill, t('nf t:H "~ :11'" dillt-r"tli 
b (kRrOlllld', would n!'rd III hI' mainlained i"HI d('v('lnpf'f1 Oil .' ~;lfi~I.II · I'HY 1';"1;' il ,h, I't"j",. 

i\ to R" fClI'W,\I'I1 lire 11'0111 til!' dillirllities .111<1 int('lTllptioll'o whir h wOllld /qll"w IplITt f;,ililr( 
ill .lIn ,I'prC\ or \ hcsc 1 (,!" I iom . 

• 67. I'hl' Com11lission has rq.~on<l('ll it as axiom"ti .. that th(' Ploju t WI/old Iw 1I11r1nl:,knl in 
thf' pirit of r.tl'i.ll h<l11l1\ln) whi,h tocb)' I'hiuMtnis(""' tIll' (;old Coast, alld fh;,t IhNr' wo"ld lw 
no qurstion pfsrgrq,~"tion in the (Jq;~anis"tioll of w(llkin~ or living mnclition\, 

• till. Sperdy and C('(lIlomir ('onstruction must depcnd 011 th(' bllildinK lip of slabl,' ,mel 
rOident working 1I1ITCS, and this in tUI'll r(,quir(,s constant attention to 1)(' paid to tl1(' working 
conditions and training of the labour forccs, to their needs for family life, and tn th 'ir rcquir(" 
ments for hou~ing, feeding and maintenance of health. 

169. SUl(es~ful treatment of this wide range of human problems, together with the intro­
durtion of merhanisation as de~cribed in the previom chapter, could pave the way to greater 
producti\'ity and lower costs, with consequent improvement in the economic basis of the Project 
Failure to handle effectively these human problems would lead inevitably to industrial unrest, 
rapid turno\'er of labour and delays in construction, and finally to greatly increased eost~. 

170. In the Gold Coast, the que tion of human factors becomes of even greater importance 
when considered against the present background of rapid political progress and significant 
sO('iai developments, particularly the trend from rural towards industrial communities, which 
the Project itself would accelerate. Another factor reinforcing the Commission's assessment of 
the importance of human factors was that the understanding which could be created during the 
construction phase between the Gold Coast Government and the other parties responsible for 
building the Project could itself be a decisive influence in laying the foundation of a long-term 
partnership behveen the smelter company and the Government and people of the Gold Coast. 

Economic Aspects of Human Factors 
171. As with all projects, whether undertaken by public or private enterprise or by a com­

bination of the two, cost is a limiting factor. The Commission therefore constantly considered 
the financial implications of these human factors, and appreciated that the raising of standards 
and social services beyond a certain point would make the Project uneconomic. Another factor 
limiting the standards of housing and services is the need for the Gold Coast Government to 
have regard to the standards generally prevailing in the country, and to the claims from other 
parts of the country for improvements. When planning the working and living conditions for 
permanent communities, therefore, the general objective was to create conditions which would 
be in advance of those prevailing in the Gold Coast today and which took proper account of the 
present rate of improvement in the country and of the aspirations of the people towards a better 
standard; but which, nevertheless, did not represent extravagant ideals framed without regard 
to cost, or involving such high expenditure as to imperil the economics of the Project. 

172. It was also recognised that the improved conditions in the new communities would in 
many cases be achieved only gradually over a period of years. Moreover, it was fully realized that 
it is not possible by planning, however careful, to solve in advance all the difficulties which could 
arise in the field of human factors in a scheme of this size. The important feature at this stage is 
that there should be early recognition of the general objectives to be achieved, and that the 
parties to the Project should agree on these objectives. It will be seen later that the Commission 
believes this to have been secured (paragraph 185). 

Method of Investigation 
173. The Commission arranged for the problems associated with human factors to be 

studied under five main headings: 
(a) labour; 
(b) sociological factors; 
(c) housing and town planning; 
(d) feeding; 
(e) health and sanitation of the new communities. 

174. In order to investigate these questions in detail, the Commission set up five Working 
Groups in conjunction with the Gold Coast Government, and with the collaboration of the 
aluminium companies and the consulting engineers. The Working Groups consisted mainly of 
experienced officials of the Gold Coast Government who were assisted by the various specialist 
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\''\p('l'h ;\(h'j,ill ,1.\ (he COllllllj"jOIl, IloLlhly PIOI('sso l Il yl,"1 LI'wh ur Ad.ITII;) linivl'rsily, dr'aling 
\\'i(h l.d)()\1r .\lId SO\ jolng ie.1I ,\'P('( Is; I'IO/cSSO I (;!'ol gC' l'vI.I('dfJll.dd anrl (111' 1;llr' Dr. Alldn'w 
Topping or Iht' London S( hool of Il yg ielll' .\ I1r1 'I'lOpil' ,l1 l'vI('(lirilH', who "dvi~l:d 1111 IIH' Iwalth 
,\lid s.\ Il i (,I I iOIl ,1'llI,(, ts; ;\Ilel 111'. Kn(,11 ig,I)(,lgn, .1I ,n or (hr LOl1don S( hUIII of II ygil'llt' ;11Ic! 

Tropic"tI 1 ('(Iirill(" whn (''\,II11illr(\ 11)(' hou ,ing "net (own-pl.llllling qll('~(i(III~, 'Ihl' (;olTlrni~~i/Jn:tI I, 

cnm\lltnl 1'I']1I'\"<:II(,\ li\(" of (nIlII1H'I('\', il1d\1sl') .I IHI mj.{ill1il('d l.d)oUI in (hI' Gold (:/J(I~I, ilnd a 
Il\lillh('l or~pl'ri,di,('(1 ,lg('lH il" outsidl' til\' ((I\lI1IIY ' lil h .IS III(' { ' ,~. P"bill' fI( 'ctlth Sl'rvin's, II", 
HUI1I.1Il '\I( liliol1 t illil ill Ihl' C;,ll1liJi.l, \"Iioll' 1)('; 11111 dll(hOlili(" in 1\igcria, and lTIany rJrgan­
i,;lliom Ihroughoul lhl' \\(liid II hic h h'ld hl'rl1 «(lnrrolllrd with ,imi lar probkrns in Ictrgc:-sl ;.Il· 
(ll1I,lrurlinn pl(ljrcts. In .Idclilion nthI'I .l(lvi,('I', (.lIlrd in ('ilhn b) lhl' Gold CO<I~1 GOVl~rnmcnt 
or thr Prr)1.11';lInI'V COll1ll1i"jOIl l(l ,\\si\1 ill ('(,t l"il1 ,"pe('(, of the i'rojl'eI, ,dl n:(ognj'wrl Ihr' 
ill1pnrtanl't' or hU111.\1\ CH tor, . • \11) OI1l.~ lh(',<, deh i'IT' WiI' Dr .. \. E. i\1nq.(oIl1 who lTIack it numbfT 
or \uggt',linn\ in lili, fidel, h,l'l'd on hi, \'ny wiel\' \'\[>(' ,i('l1l ('. 

Ii;'. Th\' nl.\in Irroll1t1lrnr\alioll' of th\' f1\(' \Vmf..ing Group, ;111; indudtd in thl' (;nn1-
mi"ion\ rrpotl on hum,ln brtm, "hirh "PllI·.lr, ,\\ ,\pprndix XII. That appendix al~o inr.ludC'l 
or \u1l1m,u-i,e\ Ih(' rqmrh of ;\Cl\i'l'I' \I ho mad' P 'rial ill\('~tigatif)m intI) the: planning' of 
p,nlirulJr cOl\lmunitie\, 'UI h ,\\ the ,mellef' town,hip ncar Kpong and the temporary and 
penn.ltH'nt cOlllmunitie, .ll \j ('na (Chilpt('r If ) , 

176. rhroughollt the l'(lI1'ldn;ltillll of thl' 111.111)' problem' .Iwlciatrd with human factor 
th > principle of r'during the labour I(m'e to .1 minimum I~<I' .d\\ays borne in mind. One olh('r 
polin of 1l1,\jor il1lport.IlHT in thi .. odd W;t, ad\'o("lt('d b) th(' Prep<lfatol) Commi .ilm frr)m thr' 
ou{'\et, Jnd 'lIb,equI' ntly arn'ptrd by all P;\I til"; that policy dealt with liullilir . 

Pcl/ifcl' ill Rdalioll 10 (lir F(lIl1ilil'l oj (lir Lahour FOT(( I 

I i i , In th' COll1ll1i inn'- vil'\\ it hmllel 1)(' po ibk to okc: man)' of lh pmblem a soeiated 
\\'ilh tht' m.tintl'nann' of ,labll' .lIlel (()lItenlnl labou!' fOIT(' by providing fi.lcilitie for families 
to anompany tho, ' I, orkn \1 ith n';l nnablc pro,ptr(, of long-lnm employment in the area. 
Thi poliq \\a endol cd h~ th' \\(llking ,roup on ~m'iol()gical rarto)'s, and then interprcted 
by the othcr \ " orking J roup' ill ternh or hOll,ing, education, \\cifare ~md health services. 

178, In th' operating pha;c ther' \\ollid be cicci i\'c ;ugumellt for . uch a polic)'. The Com­
Illi ,ion i, al 0 (ominred, h;\\'ing do dy im·{"tigatrcl local condition ' , that the policy hould in 
additioll be appli{d 10 ,omc degr 't' in thl' mil t!'union pha,e, txt 'nding a, it doc, fi)r up to eight 
ycar , in order to avoid a rl'pC'lilion or til(' \'t'r) ('.xpcllsj\(, and incffici 'nt turnovcr of labour 
Idli(' h hob chararlni l'd ,0 many Iargl' pp t-\\ ar projerh wiH'I till iii lie, fCll' familie have not 
becn providt·d. 

I i9, :\n important a'JH'rl or rapid labour tllmon'" i., the unrortunate efTC(1 which can be 
produccd in th ' rdatinth bet\\een I,d)oul' and ll1an.lg'I1H'nl, and between people of vuriou' 
race. . The mol' ' that (onocitllce (uuld be built up between all per nns engaged Oil thc Project. 
ob\' iou,l) tht beller would bc lhe pro'pech fi,r ih 'unc", ContinuilY in individual relationship, 
would playa \'alliable part in building and maillt,\iniJlg ~u\ 'h confidenl'e, Thi, ha ' a direct 
bearing on lhc cflKitnry \I ith \\ hil'h tht' training of .\ Ii'il ans could be carried out. 

,8o, The .ol11mi ,jon thefl'fore It,(,OIllIlH'ntJ.; Ii))' Ihe opt'r<lting phase the adoption of a 
comprehcn\i\' policy Itlr thc pr(l\i,ioll of 1~lrilitil" 1'01' 1;\ll1il) , ulement; and that the policy 
,hould appl) aloin the lOn~trl\rtion ph.N', though \\ith some modification in degree ,0 that lhe 
extcnt of pwvi .. ion filr families would diminish IiII' the shorter construction lasks within the 
Project. This policy would IlOt only be I' 'enti;ll 1'01 the cq.lbJi,hment of sati,Jactor) social con­
ditions; il would also bc a sound policy t'l'unomilall) as indicatt'd in the fuller discus ion in 
paragraphs 552 to 556. I t should be noted that ,\ similar polil' has been endor,cel by a number 
of authorities (ronsuittci b) the :ollllllission ) who hOi\e bcen responsible for recent large- COile 
projects in underdndoped ('(Juntrics; and it i., becoming general!) reg.lrded ,I, a most important 
slcp wwards the (rcatiol1 of st"ble ,wei cmeient labour loree" 

181. The polk)' applies with speci,\1 fone to ()\'erSeas st,dr\\herc it would bc most de'irabk 
to keep tUI/)()vel to a minimum ill orcin to rcdlll!' costs and above all to preserve continuity in 
lab(Jur-nlana~cmenl rcialiollS . The presell(' (' oj' bmilit's could p!'ub,lbly do more than an) thing 
cl~e to promotr ~tability of overseas stall'; e"pl'( i,d ly "hen it i~ remembered that mam of the 
men would be required 101 pra( til all} the cil tire ('ol1Slrunioll phase extending- ov r eight )'ear,;. 
This problem is dis(,lIssed in detail ill p.l1;\gr;\ph~ B<) ,Ind 90 of Appendix XII .. \ ('on~cq\ll'nce or 
the 1~lmiJy poli( y wou ld 1)(' th a t cncleavours should be made to ensll\'t' that the wi\'e~ or over,ea~ 
stafr were slIiled (() presel1t-day conditions il\ th e Cold Coast, .Incl could play some part in the 
general well- being of the new ('olllll1 (1l1ities, e,g. by pilrtiripating in welEne, education, or other 
work. Whell selecting ()V'!'SC;ts sta ir f(lI' all} eiemrnt or the Project diU' consideration should bl' 
paid to the su itabilit y of the fillllily .IS wdl as or the man. 
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Technical Aspects and Human Factors 

Productivity 

182. It has been pointed out that the productivity of labour in the Gold Coast is capable of 
substantial improvement, and many enterprises in the Gold Coast in recent years have achieved 
remarkable results in this field. Much depends on the quality of management and on its attitude 
to this particular problem. The Chairman of one of the large mining companies commented 
early in 1955 that improved labour administration and plant layout had had the equivalent 
effect of adding 2,000 men to the labour force of one mine. The manager of the largest construc­
tion job now under way in the Gold Coast has been" very pleasantly surprised" by the degree 
of skill shown by local workers in handling mechanised equipment. 

183. The Commission believes that if a stable, contented, and efficiently trained labour 
force could be developed and maintained, and applied to a highly mechanised. operation under 
enlightened management and supervision, there could be striking improvements in the level of 
productivity, with corresponding reductions in cost. It is probable that industrial consultants 
with experience in the Gold Coast could provide valuable assistance towards achieving this 
objective. 

Security 

184. It is well known that in a number of recent large-scale projects in many parts of the 
world, subversive elements have made very active efforts, often over prolonged periods, to 
disrupt the progress of work by creating unrest among the labour force. This is a danger which 
should be guarded against constantly by the Gold Coast Government and by all employers and 
trade unions associated with the Project. The effects of malicious agitation would be minimised if 
the opportunities for sowing discontent were reduced by the establishment of good working and 
living conditions. However, there would still need to be reasonable security measures. On certain 
projects in other countries notable success has been achieved in this field by enlisting the full 
co-operation of the trade unions in the maintenance of good labour relations and in , the dis­
couragement of unofficial strike action. 

Conclusions and Recommendations 

185. The Commission's investigations into the problem, e>f human factors resulted in over a 
hundred conclusions and recommendations which are set out in full tn Appendix XII. The 
most important of these findings are referred to in the following three chapters. The full report 
in Appendix XII was circulated to the Governments and the aluminium companies in 1955 and 
was broadly accepted by them. The Commission feels that the acceptance of its general approach 
to human factors by the parties concerned is encouraging, and could exercise a great influence 
on the prospects of successfully constructing and operating the Project. In one or two instances, 
detailed recommendations as to specific standards would need further consideration by the 
parties before commitments were made to proceed with the scheme, and in a few cases the 
parties would need to study further the proper balance between the natural and understandable 
desire of the Gold Coast to achieve higher standards and the need to preserve the economic 
viability of the Project. 

186. Another encouraging feature is the proved performance of the aluminium companies, 
who have shown by their handling of construction schemes and their operation of facilities in 
many parts of the world, that they are fully aware of the importance of human factors. Any 
negotiation about the exact nature and sCille of specific facilities would therefore take place 
against the background of a common approach to human factors which would provide every 
hope for a satisfactory settlement. 

CHAPTER 9 

RECRUITMENT AND EMPLOYMENT OF LABOUR 

Anarysis of Requirements 

187. At an early stage of its work the Commission carried out a detailed analysis of the 
manpower requirements of the five component parts of the Project. These needs were analysed 
separately for the construction and operating phases. For the construction phase they were 
further divided into annual requirements, and for each year estimates were made of the numbers 
of supervisory, skilled, semi-skilled and unskilled workers. Details are shown in the tables sup­
porting Appendix XI. Within the field of skilled workers an additional analysis was made of 
individual trades and skills; the results of these investigations are summarised in Appendix XII. 
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The broad trend during the construction phase shows a total working force increasing gradually 
to a peak of about 15,000 in the sixth year, and then declining to the 4,000 workers needed 
subsequently for the operation of the first stage of aluminium production. Expansion to the final 
stage of production would at somc futurc date increase the operating force at the smelter to 
about 9,000. Within these totals there would be high proportions of skilled and semi-skilled 
workers, amounting to about 'lo()~ ) during construction and 75°:, during operation. 

Phasing of Labour 

188. The Commission investigated the possibility of phasing the components of the Project so 
as to reduce to a minimum the peak labour force and diminish the rate of growth and the rate of 
decline. The phasing originally contemplated during the 195 I and '95'2 discussions has been 
greatly improved, largely through the Gold Coast Government's decision to start construction 
of the port of Temil and ancillary communications in advance of any decision to proceed with 
the Project. Limits to any further improvement in the phasing are set by the technical and 
economic requirements of the Project. On the one hand, all components would need to be ready 
for operation by thc time power was available, while on the other, completion of sections 
of the works at any appreciable period before they were required would involve the accumulation 
of heavy interest charges. For these rea~ons there would necessarily be a period towards the end 
of construction when relatively large forces would be employed both at Ajena and at the smelter 
(see paragraph 193). It has been pos,ible, however, to plan the building of the various rail­
way links in such a way as to even out the total labour requirements over the years of construction. 

General Availability oj Labour in the Gold Coast 

189. The requirements of the Project have been examined against the known information 
about the supply of labour in the Gold Coast. The total demand for the scheme is not large 
compared with the total working population of the country; furthermore, the peak i~ reached 
gradually over a period of year~. Local experience shows that no difficulties have been found in 
the recruitment of working forces amounting to some thousand~ for new construction projects. 
1foreover, the adult male population is estimatt>d to be rising by about '20,000 a year through 
natural increase and net immigration from ~urrounding terri tories. 

190. The existence of a large source of migrant labour has undoubtedly a';sisted recruitment 
for development works in the Gold Coa~t and it is probable that this source will continue. 
Inquiries bv the Commission indicate no reason to suppose that any developments in adjacent 
territories would diminish the regular sU!Jply of workers to the Gold Coast. At the same time, 
it is not thought that the Project would depend on migrant labour to an abnormal degree and 
the supply from thi source would be unlikely tf) exceed 301)/0 to 40 °0 of the total, the remainder 
being recruited from those parts of the country in the ncighbourhoorl of the Project and other 
districts of the southern half of the Gold Coast. 

191. The Commission concludes that provided there wa, no increase in the rate of other 
development in the Gold Coast, and provided that high turnover of labour did not multiply 
the number of recruib required, there should be no difficulty in obtaining the total labour 
requirements for the Project. The ~pecial reqUIrements of skilled workers are examined further 
in paragraph 199. 

'9'2. Each of the provisos to the above conclusion should be satisfied, since in the first place 
the Gold Coast Government has already given specific assurances to the Commission about the 
rate of future rlevelopment (paragraph 584), and in the second place the general recommend­
ations about working and living conditions should ensure that lahour turnover was kept "ithm 
reasonable bounds. 

Decline of Labour Forces after End of Conltruc/wn 

193. The comparatively rapid fall in the tot"l numbers employed as the constructIOn phase 
ended, and the operating phase began, would require careful consideration at the appropriat(' 
time. It is probable that many of the skilled and semi-skilled workers employed on COil truction 
would find employment in the operating phase, particularly at the smelter, but the Gold Coast 
Government appreciates the importance of making the best use of any exc('ss of construction 
labour over the permanent requirements, and would consider the introduction of suitable develop­
ment projects at the proper time and place which might employ this labour to good advantage. 
Another possible solution would be found if it was decided to e.xtend the Project almost immed­
iately the first stage was completed. With careful planninlS, such a decision could lead to a relat­
ively steady level of employment until the operating force was built up to a figure considerably 
higher than the 4,000 required for the initial stage. 
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Recruitment 

194. The Commission concluded, in the light of ad,;ce recciyed from the Gold Coast 
Government, that labour would probably apply for employment in sufficient numbers without 
any special or elaborate recruiting organisation. Xormal publicity should ensure that adequate 
numbers sought employment, and the only special measure might be to publicise the opportun­
ities for skilled employment among those leaving school or technical institutes. A labour organ­
isation would naturally be required at the site, and the Government would open an office of 
the Labour Department which would work in collaboration \\lith the Yolta RiYer Authority and 
the various contractors. 

195. The Gold Coast Government has had under consideration for some time the establish­
ment of a transport scheme to assist the migrant labour from the north to oyercome the present 
hardships of the journey, which are liable to impair the health of workers. If the Government 
5hould proceed \\lith such an arrangement, the Volta River Authority should work in co­
operation with the system adopted and make valuable use of it. The Commission does not feel, 
however, that in the absence of Government action there would be a convincing case for a 
special recruiting and transport scheme to be adopted at the outset of construction solely for the 
purpose of the Project. This, however, is a matter which should be kept under review, particu­
larly if it was found that large numbers of migrant workers were employed on construction, and 
that the conditions of their journey to the site were impairing their health and reducing their 
efficiency. 

Ajject qf the Project on Other Employers of Labour 

196. The Commission considered carefully whether the labour demands of the Project would 
prejudice the labour supplies of other essential industries, thus adversely affecting the economy 
of the Gold Coast. This problem was discussed with the Ministry of Agriculture and with the 
Gold Coast Chamber of Mines, recognising the vital importance of the cocoa and mining 
industries to the Gold Coast. 

197. The conclusion of the Commission is that no serious adverse effect on other industries 
necd be anticipated. There would naturally be temporary movements of workers from one sector 
of the economy to another, as there arc at present, but a reasonable wage policy throughout 
the country should cnsure that such movements were not appreciably to the disadvantage of 
existing industries. In the long run the growth of a new and substantial source of employment 
of skilled labour, with the opportunities for training which the new industry would offer, should 
be to the general advantage of Gold Coast industry. This particular problem is referred to again 
in paragraph 588. 

Prqfessional and Technical Staff and Skilled Labour 

Ig8. The general objective in the recruitment of supervisory and skilled workers should be 
governed by the imperative need to secure economic success for the Project. The selection and 
retention of responsible staff of high quality would be essential for efficient and economic con­
struction. It is clear, therefore, that the primar, criterion for employment on the Project would 
need to be that of efficiency without regard to race, creed or colour. This criterion has been 
accepted by the Gold Coast Government and the other parties to the scheme, together with the 
consequence that overseas countries would need to assist in the provision of supervisory staff. 
Even if the field of recruitmem were to be extended world wide, it would still not be easy to 
recruit men of the outstanding qualificatiom needed for the supervision of a scheme as large as 
the \' olta Project; the general difficulties in the supply of key technical men are discussed 
further in paragraph 598. 

199. The bulk of the requiremenb of skilled workers should be found within the Gold Coast, 
but the detailed study undertaken by the Commission in association with the Gold Coast Govern­
ment indicates that there might be difficulties in the supply of a few trades and skills in adequate 
quantity and qualit). (This problem is directly related to the size of the next Development Plan 
in the Gold Coa t which is dj-,cussed in Chapter 28.) The trade~ in question are those of elect­
ricians, fitter" welders and pipe-fitter, and ,horthand-typist,. The present training schemes in 
the Gold Coast ~hould go some distance toward, remedying the shortages, but there would 
remain the need to recruit a number of skilled workers from overseas. 

Ftllffliln 

~OO. The Commission regards the recruitment and employment of suitable foremen as a 
ruci.l problem in the labour field. The relation bet\\een foremen and workers is one of the 

mo t import:l.Ilt link, in the chain of efficient handlinl.T, of labour and in the development of 
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good labOllt'-Il1;ll1<lgCIll{'tll J'datiol1~. There would be marked advantages in employing trained 
aud rOlllpdcnt AII'iran fon:men if available in suffirient numbers, but here again it would br 
neressary to supplel1lcnt tht' local supply by a degree of recruitment from oversea~. It w()\Iid be 
cssential to provide opportunities for those ski llcd African workers who appeared to have thc 
ncccssary qualities to be trained for empioymt'l1t as /c)remel1 as the work advanced, and this 
principle is cndorsed by all parties to the schell1c. 

Trailling 
:20 I. III accordance with normal practice on construction projects in the Gold Coast, em­

plo crs would naturally introduce schemes of training on the job. By this means it should be 
possible to diminish the dependence on skilled workers from overseas, and to reduce the cost of 
construction by th' conscquent s,wing of passages, etc. As indicated in paragraph 162 it would 
be ncccssary for any tmining in the operation of plant and machinery to place emphasis on 
emcient maintenance. 

202. During the operating phase, there would be greater opportunities for training and 
promotioll of Gold Coast work 'J'S. Provisions arc contemplated in the draft Volta River Authority 
Bill (Chapter 36), and in the draft Master Agreement (Chapter 37), which would place obliga­
tions on the Authorit) and on th smelter company to institute training schemes with the object 
of assisting Africans to fill skilled, technical and supervisory posts. It is suggested that this would 
be a general objective shared by the Gold Coast Government and all concerned with the Project, 
and that no specific targets 01' proportions would be stipulated in advance. This is in conformity 
with the statement on foreign investment made by the Prime Minister of the Gold Coast in 1954 
which i. referred to in paragraph 60.j. and reproduced in full as Appendix XV. 

203. In addition to schemes for training on the job, the Gold Coast Government, in form­
ulating il~ general plans for technical training, would take into account the needs of the Project, 
in order that a greater number of Gold Coast workers in the technical and skilled grades would 
be available for such cmploym nt. 'ormal employment in the construction and operating phases 
would be determined by th (Tit rion of efficiency, but in order to take advantage of the instruc­
tional opportunities offered by such a large scheme, it is proposed also that a number of qualified 

fricans . hould be attached for training ancl experience in addition to those who obtained 
employment in the ordinal'} competitive way. The draft contract for constructine; the dam and 
power installation (referred to in Chapt r 39) provides for this, 

FerdiTig 

204. In the Gold Coast and other parts of West frica, an outstanding contribution to 
increa~ed production can be made by a balanced diet. ~Ian) employers have found that expend­
iture on improving the diet of workers is amply repaid by better performance. The Commission 
recommends that supplementary feecling schemes should be introduced on all major con­
struction sites, and that at least one main meal per day of properly balanced dietary composition, 
and including adequate protein content, ~hould be available to workers. It would be important 
not only that dietaJ-y considerations should be taken into account, but also that the type of food 
provided should be acceptable to workers ancl not unfamiliar to them. In order to ensure that 
the meal was generally accepted it would be necessary to subsidise the price at which it was 
provided, at Icast to the lower paid workers. 

205. In addition to the main meal, there would be advantage in providing drinks and snacks 
and possibly other meals at certain times. Careful thought would need to be given to the admin­
istration of all organised feeding arrangements in order to obtain full co-operation from the 
workers. 1·"feasures of control would likewise be necessary over the provi ion by local trader of 
cooked food (often of inferior quality or poor nutritional value) in the vicinity of construction 
sites, so that the heal th of workers would be protected, and so that they would not be discouraged 
from buying the properly balanced meals offered by the employer. To ensure that proper atten­
tion was paid to catering and diet, qualified staff would need to be retained by the Volta River 
Authority and by the contractors. 

Overseas StaJ! 
206. Special consideration has been given to the recruitment and employment of oversea 

staff who although comparatively few in number (about 5 % of the total employed) would occupy 
key positions in the supervision and technical execu tion of the Project. Great care should be 
taken in ensuring that staff recruited from overseas were of adequate quality and were physically 
and temperamentally suited to the conditions in the Gold Coast. Reference has already been 
made in paragraph 18! to the advisability of ensuring that their families were likewise suited for 
life in the Gold Coast. 
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207. Experience in the Gold Coast points to the advantage of employing overseas taff for 
relatively short tours of not more than one year's duration, followed by a correspondingly hort 
period ofleave. This should increase efficiency and should reduce to a minimum the discontinuity 
caused by longer periods of absence. Reasonable continuity of supervision should assist in the 
development and maintenance of good racial and labour-management relations. Such continuity 
would also be aided by an acceptance, on the part of those employers with enterprises in other 
parts of the world, of the value of keeping in the Gold Coast those members of their overseas staff 
who had acquired local experience and had gained the confidence of workers. 

Labour-MaTUlgtmenJ Relations 
208. The greatest attention should be paid to the development of good labour-management 

relations, which could have an important effect in improving the efficiency of labour. The 
aluminium companies have an outstanding record in this respect, and it would be \ital that all 
contractors engaged on the Project should likewise have a full understanding of the importance 
of the matter. The Commission is of the opinion, judging from industrial experience in the Gold 
Coast, that the development and use of labour incentives could promote producti\ity and im­
prove labour relations, and this is another aspect in which industrial consultants should haye a 
contribution to make (see also paragraph 183). 

~lO9. Relations with the trade unions are naturally of cardinal importance in the labour­
management ficId, and all employers would need to facilitate the speedy establishment of adequate 
machilwry for consultation and conciliation. 

Health (if WOT/.m 

!l10. rIb! fmit es~ential in the safeguarding of the health of \\orkers would be to institute a 
lIy tem of Ill! dical examination un recruitment. This would en,ure that no worker would be 
en gag< 1I who would b(' unable to carry out his task for medical rca om and would also protect 
lli( Hill indfl of the IdblJtH fOI(' from infection. 

211. A Ilt'alib orgallisation would also be needed to provide a general medical sen'iee for the 
lahllul fCJITI s, .lIlel to prot('ct them from ordinary industrial and construction risk-,. It i, proposed 
Ih.ll filII hfJ pilal fal iliti('s should oe availahle on the main ites, adequate to provide not only 
for tht labour lImes, uut also fOl their families ta will be ~een in paragraph 231 ami 2:32, which 
dc.d with 1'11\ ironmental sanitatillll in th!' nt'w eommullllies; 

:.112. Till' Comll1i ion ["ecommends that, as advocated b) Profe sOl' t-. ratdonald and by 
Dr. ' Inpping, the lw,[lth arrangement for the \\ holr Project during and Immediately aftel th(' 

OIlSfI li( til)Jl plm (' should Iw under the t harge uf the Volta Ri\ er ulllon!),,, IHch would have 
a 1I1'alll, alld Safet) Division fOI thi pUlpose. The tatuto1) re pon Ihihtie of the Authont), in 
r raId to Iwaltl, .If( dealt with in Chapter ~6. 

Mlllim! Rtllat,h 

21 :~. Till' COlllll1bsion Ita. ob rned that tlwre is little a emllled knowledgc about the ('011-

liitions "hid, II. d to the hight'~t produclh It)' m lropil al (hm,lte either for indigenuus or over-
ra slall. I I m Y "I'll he that re can h mto thi uhjec t dUling both the constructIon and operatlllg 

ph. I or the \'oltn l'rqject \\ould I dd to igniheant gam in the limited knowledge available, 
\\hi. h ollid then Ul' put into pracu(' \\ith marked re ult in the imprO\emcnt of productivity 
and I<'du tion of ro t. Rc ("J.l'ch j bing (", rrird out in We t Africa at the Hot Climate Phy io­
lo>"i. "I J I I, J( h 'l 'ntt near L go, and 11 concerned \\lth the admlllistration of the Project 
\\ ouJd h \\ ell ad\ 1. cd to ket p clo el ' III touch" i th the result ~ of tIu organisation' WOI k. 

CUAPT£ 10 

LIrJ. '0 CO rDITIO. r 1.' THE rEW COMMU 'ITIES 

lth the nee a1) condition 0\ erning the employment 
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The /III/,Iicaliolls fir Frl/lli(" PnlilY 
~ 15. III order to C';\ rry out th(' r(,C'Ol11l11cncintions about families it would be nece~sary to 

provide housing, education, welfare facilities, and health services on a family basis. The Com­
mission therefore estimated the size and population structure of the new communitics that 
would bc likely to grow up around th(' labour forces anc! was thus able to assess the extent and 
cost or thc various raeilities required. The objective was not to plan the provision of these items 
to the last detail, but rather to establish a general framework within which the new communities 
would be built in the light or cxpericlJC'e in the earlier years; and to take account at the oul~et 
of the rull financial implications. 

~ 16. The problems would not arise with equal force for each of the five component part~ of 
thc ProjcC't. For example, the ronstruC'tion force for the railways would be relatively mobile in 
character owing to the nature of the work, and no appreciable provision for families would be 
required. The planning ofTema township has been fully studied by the Gold Coast Government, 
a.nd has not becn the subject of scparate investigation by the Commission. The Commission, 
ho\l'('\"('1', initiated a speC'ial examination of the problems of the Ajena communities (both in 
the construction ;111d operating phase); and with the assistance of Aluminium Laboratories and 
their to\\n-planning consultants, conclucted a similar investigation into the future of the smelter 
to\\ mhip. The w,ults of these three studies arc included in the next chapter, which deals with 
the a.pplicatioI1 to specific areas of the ~eneral principles governing living conditions in the new 
communities. ! 0 special investigation has been made at this stage into the planning of the 
mining village since ther' would be adequate time after a decision had been taken to go ahead 
\\ith the Project, and the area is sufficiently remote from the other components of the Project 
to enable its problems to be considerld separately. 

Education 

217. The peopl or the Gold Coast are naturally and vitally concerned with the education 
or their children, and the provision of adequate '(hooling would therefore be an important 
factor in stabilising the labour force. Detailed consideration has been given to the needs of the 
new communities ror primary, middle and secondary schools and for tcchnical education. 
Recommendations are et out in full in ppendix XII, which deals also with the contribution 
which the mass education branch of the Gold Coast Government could make in the new com­
munitie by encouraging communal activities and by promoting literacy. 

Recreatioll and TI'eljare 

218. Appendix XII also records the results of investigations made into the facilities for 
recreation which would be needed by the new communities in the light of Gold Coast experience. 
It is suggested that workers should pay a modest contribution from their wages towards the 
pro\'ision of recreation facilities, and that they should be encouraged to organise such activities 
themselves rather than leave everything to management. 

219. Group welfare services should be provided by the various employers, and it is recom­
mended that proper clauses should be included in the contract documents to ensure that facilities 
were available at the light time anG! of adequate quality. It is reeommended also that the Yolta 
River Authority and other employers should engage responsible and suitably qualified welfare 
officers. 

220. Individual welfare and remedial services of the type normally provided by the Central 
Government would naturally be the responsibility of the Gold Coast Government, which ha 
considered what extensions would be needed to their present organisations in order to deal with 
the additional problems arising in the new communities. 

221. Voluntary and religious bodies could play an important part in the new communities, 
and it is recommended that they should be allowed every facility to do o. 

Racial Partnmhij) and Commitlee 071 IJuman Relatiolls 

222. Everything should be done to promote an active sense of racial partnership and to 
maintain and improve the harmonious relations between people of different countries and races 
which at present prevail in the Gold Coast. One means of fostering this would be to issue to all 
staff-both overseas and local- on recruitment, a brochure explaining the main features of Gold 
Coast life, and indicating the place of the Project in the Gold Coast. Another possible contribution 
to the same objective might be the establishment in the Gold Coast of a committee made up of 
members who were either directly associated with the Project or who lived in one of the localities 
affected by it. This Commillee could give early consideration to any problems likely to cause 
friction before they became acute. 
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Housing Design and Layout 
223. A special study was undertaken into the best design and layout for housing the new 

communities, in the light of the particular conditions imposed by the local climate, the traditional 
ways of life of the Gold Coast people, and the economic limitations. In making this study, full 
advantage was taken of building experience in the Gold Coast over many years, of the specialised 
knowledge of the Building Research Station in England, the West African Building Research 
Institute, a number of other technical research organisations, and of Dr. Koenigsberger's special 
work on tropical housing. A number of specific recommendations for housing design appear in 
Appendix XII, dealing with both temporary and permanent housing, and with low-cost and 
more expensive housing. The Commission is impressed by the possibility of large savings in cost 
that might be obtained as a result of applying the best technical results of continuing research, 
and endorses Dr. Koenigsberger's recommendation that close attention should be paid to the 
development of new and cheaper building techniques (Appendix XII, Chapter 8). This would 
be of particular importance to the aluminium companies in view of the great investment which 
they would make in the housing at the smelter township in future years. 

224. The advisability of installing air-conditioning in a limited number of houses, offices and 
public buildings, was examined. The use of air-conditioning in the Gold Coast is increasing 
rapidly and the Commission considers that it could be used with advantage in some of the 
buildings and houses required for the Project. 

Rents 
225. Study of housing problems must naturally include consideration of rents. The Com­

mission, in conjunction with the Gold Coast Government, examined the economic implications 
of the housing standards proposed. It appears possible that fully economic rents might be charged 
to the higher-paid workers, but that the unskilled worker might for some time need to be assisted 
by subsidy since he could not meet the full rent for even the lowest-cost housing without setting 
aside a disproportionate amount of his income. A rent policy would need to be developed which 
took proper account of such practical limitations, which was broadly equitable, and which 
approximated as closely as possible to economic reality. Dr. Koenigsberger put forward some 
suggestions based on his experience of new communities in India (Appendix XII, Chapter 8). 
This subject is already receiving further consideration by the Gold Coast Government and the 
aluminium companies. 

226. The Commission recommends that rent should be charged in the construction phase as 
well as during operation, so that a system of paying rent could become well established, and the 
difficulties of a sudden change of policy would be avoided. Tentative figures have been suggested 
for the rent of types of temporary housing at Ajena. In the Commission's view, the parties to the 
Project should take particular care to establish a sound rent policy from the outset, for failure 
to do so would be a constant source of friction. 

227. Systems for encouraging home ownership have also been considered, and the aluminium 
companies would hope to introduce some such system for the smelter township. 

Town Planning 
228. Appendix XII sets out the main principles which should be followed in the planning of 

the new communities in order to meet the sociological requirements indicated in this and earlier 
chapters. One of the main principles should be the development of communities in such a way 
as to provide to the individual the maximum freedom in choosing where and how he should 
live, within the necessary limitations of his economic means. No attempt would be made to 
allocate specific districts or types of houses to particular classes of persons because of the nature 
of their employment or for any other reason. The detailed application of the principles of town­
planning would naturally differ in accordance with the geographical conditions of the site and 
the nature and structure of the community that would live there. These factors vary greatly as 
between the different communities, and the specific problems of Ajena and of the smelter town­
ship are described in the following chapter. 

229. In planning the new communities it would be very important to have regard not only 
to the layout of the communities themselves, but also to the conditions in the area surrounding 
them and in particular to the impact which the Project would make on nearby existing com­
munities. This subject is vital in the area of the smelter township which would come into being 
within five or six miles of a belt of thickly populated villages, with a total population of about 
18,000. The implications of this situation are discussed in the next chapter. 

Shopping Facilities 
230. A vital feature in planning the new communities would be the provision in good time 

of sufficient commercial facilities to supply the necessities of life to the workers and their families. 
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\\1(,111;,11\ ~hotJla h glY \l to th; It (,r ("IIIV lage ill (Otl~trtl tion, arid it b thO'U~ht hac'" 
rt't"atl't' p,ut n_ thr l1ur~q,lIy Irud1l1g 11th Itirq w'\lld be It rtied out in the notmal coune of 
\"('t\t~ UV ruml11trri,l! firms ill Ihe G,.ld COilSt. It would hc nc{'{'ssM), to pfCIVlde Ihftn -wa 
~uhabk ltes 011 le,\ Oll.lblc 1('rI119. l\~ .1 'lUfcglhll"{l. however, particularly in the Initial period 01 

Ilst!\lthon, it \H'ult1 h' .Hi " , ,Ihk for normal com mer i,11 farilitks to IX' ~upplttnntttd by 
ollkiilll ~p~llsorcd tel,lil 'tor ~ whleh ~'(1uld pr(>"ioe the b.lsk ncC"es.~itlcs of IIf(', Such sIma 
oould .llso assist in ctl'<Uling Ih.H prkc~ werc m<llnl.lined lit tGI~onilblc lc-vcl$. 

"with tmll umtat,:!) 1 

l.l3 1• 'rhe 3tC$ fM the no' lOll111lunltit'll ale reg,mlcd .l~ .1til,) tory from the h('alth potnt of 
, ie\\, but prcr.aution~ \l'ould nerd to be tHkcn ,)g.li/1~1 in~~('t·hotnc and water-borne di«,a.~. 
Recent IT, carch int1ic<1tc~ Ih.1I the !1)(1st effective P'(lt nion .1g<lin t it15~('t·born(' dise:.\M~ would 
be thc application or re~idu.ll in,edicide to < n low-c!J'.1 hf)Using, together with the comtrU(tion 
of cffc('th-c mo'quilo proDfing in the more expcnsive h(l\l~ing where in~ccticid~ could not be ~ 
rCddil) applied, Det.lilrd rc('ommentlatiom on thi sub.i cl uppear in Apr ndill: ~ "11, which abo 
specifie- the f)cce~\ar)' slep to he t.lken to in the pnJ\'i~inn of WOlter .~"pplics and drain~g(' and 
~wcr.l~e, It is contcmpbtcd that aU communitie!i would have a gond ~;upply of'piped wakr, but 
the SC\\ erage alTangcmcnt~ might vary 1"1'0111 itc 10 site. 

~3:l· Appendix XII alo !'cts out in dct"lil the ho'pit.d sCI"Viccs that \1iould b required for 
the labour forcc and their dependant'; .. including maternity and child wdf."lrc 'lcrviccs. Major 
hopitals would be needed at Ajcna and ncar Kpnng Ihr the (on~tructi(Jn phasc; the luuer would 
ubsfquelJtl)' serve the nceds of th ~meller company. nother h<Y.Ipital would be required in 

the genera.l area of thcmc1tcr township to provide a Goyernment hCi\lth servicc for thc incre;ued 
population.' The posibilit)' of 111<" ting the joint needs of !\icnn and Kpong by a single hospital 
was (~Herul1)' examined. but prowd to be impracti{'ablc (Appendix XII, paragraph 358). 

Admill;..rlrali.,l 

'233, The Commission ..... as (onccmcd not ooh- ".-ilh ad\'Ol'aling desirable courses of action. 
but also with the admini\trativc implications of olrrying out it!! recommendations. It is clear 
that a strong and efficient lo{'al authority would be r qui red in each of the new communities if 
the town planning and the health recommendations were to be carried out, and jf the subtautiaJ 
expenditure on good standards and service.,; was not to be wasted by poor maintenance or lax 
admini tration. On the otl1('r hand, it would be desirable to. associate the people of the new 
communities as fully and a early as possible with the lend administratio.n so a!1 to avoid cre"ltin~ 
an atmosphere of dep ndcnce \\ hich would hamper the development of popular initiative. The 
ultimate objecti'\-c fo.r all pennan nt communities would be to set up Ilommlly clected administra­
tions on the lines no.\\ generally accepted in the Gold Coast. 

~34-· The situation would be relatively simple at Ajena where the eircum tances of cen. 
struction would dictate that the Volta River Authority should have fuJI power: of a local 
authority during the construction phase. J n the permanent smelter township the problem is 
mere complex and is rurther considered in the next chaptc1'. 

235- Tbe special probkm$ of health administration ill the varlou,' areas of the Project have 
been "cry carefully considered and one of the most important recommendations of the C-'I(,pcrt 
ad\lsl!TS on this subj ct has be 'n the selection of the \'Olt.l Rin:r Authority itS the agency 
r~--ponsiblc fol' the fTectiv sup 'l'Vision and o~orclini-lti()n of all hC.lllh mcasure.~ in the fe.\ of 
the Project during the const!UClion phas (see paragraph '212). 

CHAPTER I I 

SPECIAL lNVESTIG ,j TIONS INTO THF. PLA.NNIX(; 
OF .NEW COMMU.NJTII~·S 

Sm~/tn' Town~kip 

236 , The main pcrmallcutcommunity that would arise in the Gold Ct~lst as a /'t':suJt of the 
Vt,ha Project would be lhe towu!lltip ncur Kpottg which would hOUSe' the ('mplo 'C s of the 
mcher company, the cltpefldttllt~ of those (;tnploy('cs :uHl Vadl)\IS olher people who 'I.mlld find 

a pl:«..c ill the new conl!n~l1jty. The pop~l[lttion colTc'punding to tht" fin. 1 slngt': oftlle luminium 
p'foduetion ha~ bf;eu litiulalttl at nbout 50,000. All artist', imprt"ssiufl t)f lIlt" new township 
i~ ,hoWl} oppo,ite, 

'J:J7· A careful f'LUdy WitS lIlad oj the gC.lwl'ul suciologit-al illlplie,ltiolts uf ~dtillg up ~ large 
, ~IJO<'<tl4tll lI-i .it~ P'tl"U"'~'''' 1,1 ii,,, /TIJlfI~. Il,~ Vuld (,jUd;1 (;",rllllurut 1>1 .. i"ti,rft't'.t til .. O"IIII1I\#iU" that ItIt> ft'OIId 
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Technical Aspects and Human Factors 

new industrial community in what is at present a thinly-populated agricultural environment, 
and the relationship of the new community to the country as a whole and to the immediate 
neighbourhood in particular. 

238. During 1954 a series of discussions about the smelter township took place in Accra 
between representatives of the aluminium companies, the Gold Coast Government and the 
Preparatory Commission. Aluminium Laboratories were assisted by their town planning con­
sultants, Messrs. Mayer and Whittlesey, who have worked with the company in the planning of 
townships in other parts of the world, and the Preparatory Commission had the benefit of advice 
from Dr. Koenigsberger. These discussions resulted in general agreement about the objectives to 
be attained and the means of achieving them. 

239. The first principle adopted was that the township should be planned, in accordance with 
the considerations in the previous chapters, without reference to race, creed or colour; and that 
provision should be made for individuals to live in the place and fashion of their preference 
within the economic limitations set by their family circumstances. 

240. The main conclusion about the general social structure of the township was that it should 
not be a one-industry town with its usual attendant disadvantages. It was proposed, therefore, 
that housing accommodation should be provided for many others besides the employees of the 
smelter company and that allowance should be made for the full development of local trade, 
services, business and professions. On this basis it was thought, judging from experience in the 
Gold Coast and elsewhere, that ultimately about three-eighths of the total employed population 
would be in occupations other than the aluminium industry. At the same time it was clear that 
the smelter company, which would employ 9,000 people at the final stage of development, would 
inevitably maintain a dominating position as the major industry in the township. No provision 
has been made in the plan for any other major industry employing a labour force of comparable 
order. It is possible that other independent industries would develop in or near the smelter town­
ship, but if any such industries were to employ a labour force running into thousands, then new 
planning problems would arise and consideration would have to be given, before they were 
established, to the question whether the better answer would be an extension of the smelter 
township or the setting up of an entirely separate community. 

241. The township would be laid out in accordance with modern practice so that the com­
munity would be grouped in a series of neighbourhoods, each with ready access to the town 
centre. A diagram of the proposed layout is contained in Appendix XII. 

242. In considering the design of houses and their layout within the neighbourhoods, study 
was devoted to the problem of establishing a general framework that would be suitable for the 
varying requirements of a society in a state of transition. It was recognised that the nature of 
the social structure in the Gold Coast was changing with the development of urban communities 
and that, in particular, the wider family responsibilities associated with traditional village life 
were becoming modified. Possible housing layouts have been suggested, therefore, that would 
be suitable either for traditional family grouping or for the separate life of individual families. 

243. The companies have suggested standards of housing and services which are higher than 
any prevailing in the industrial housing in the Gold Coast today. The Gold Coast Government, 
while recognising that the economic consideration would have to be carefully weighed, has sug­
gested that still higher standards might eventually be adopted in recognition of the general 
progress which has taken place in the country over recent years and which would be expected to 
continue in future. It should be noted that the township plan put forward by the companies 
provides for the possibility of improved standards in the later stages of development. 

244. The precise definition of standards would need to be agreed during negotiations. At the 
same time it should be emphasised that the differences of opinion are very small in relation to 
the total expenditure involved, and that the great majority of proposals in relation to the town­
ship, such as the recommendation to instal a water-borne sewage system, have been generally 
accepted as satisfactory. 

Administration 

245. For the administration of the new township it is recognised that a special form of 
municipal authority would be required until the community had settled down. Consideration 
was given, therefore, to the constitution of a nominated body on which the aluminium companies 
would be strongly represented, and to the methods by which over a period of time this special 
authority would be superseded by a normally elected municipal council. It is generally agreed 
that the objective should be to associate the people of the township with its administration as 
soon as possible in order to foster a spirit of communal responsibility instead of one of dependence 
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which can so casily arise in a " company town '''; but the actual phasing of the transfer to an 
elected authority would need to be carefully considered in order to reconcile this objective with 
the efficient maintenance of essential services, and the preservation of satisfactory standards of 
housing. 

246. An area of responsibility for the smelter township authority has been provisionally 
determined, extending for a radius of three to four miles around the industrial and housing sites 
in order to prevent the development of undesirable conditions on the fringe. Final recommend­
ations on the composition, functions, and area of administration of the authority for the smelter 
township would be set out in the ordinance (paragraph 691) for the establishment of this authority. 

247. It is recognised that efficient administration of the township itself, even of the extended 
area mentioned in the previous paragraph, would not be sufficient to prevent the development 
of undesirable social conditions in those existing communities which lie just outside the perimeter 
of the area suggested for municipal administration. It is recommended, therefore, that the admin­
istration of the existing towns and villages in the surrounding area should be strengthened 
and that the Gold Coast Government, in association with the local authorities, should accept a 
measure of responsibility for the maintenance of standards and the general development of 
essential works in these communities. These responsibilities would be supplementary to the 
public health duties envisaged in the draft Bill for the Volta River Authority, which would 
extend over the area in question. Dr. Koenigsberger has made the further suggestion that a 
regional plan embracing a considerable area which would include the smelter township and 
the surrounding villages should be prepared as soon as a decision to proceed with the Project 
was taken. He has suggested a number of preliminary steps that would be necessary for such a 
plan to be formulated. The proposal is discussed in detail in Chapter 8 of Appendix XII. 

Financial Implications 

248. The financial implications of building the smelter township, in particular the allocation 
of responsibility for capital expenditure between the smelter company and the Gold Coast Gov­
ernment, are discussed in paragraphs 480 and 481. 

249. Although it will be seen that much attention has already been devoted to the study of 
the smelter township and its associated problems, a considerable amount of detailed elaboration 
would be required if a decision, in principle, was taken to go ahead with the Project. For example 
the problem of determining rents for houses would need to be settled without delay; again, there 
might be considerable scope for economies in building costs as a result of further research. 

Impact of Indust~y on Local Communities 

250. The Commission has always been particularly sensitive to the basic problem caused by 
the impact of a modern Western industry on an African society at a time of rapid political and 
social transition. A large number of difficult questions would necessarily arise from this develop­
ment, but foresight and sympathetic understanding could do much to solve them. Undoubtedly 
the Gold Coast Government, the Volta River Authority and the smelter company would all 
co-operate in dealing with the problems (see also paragraph 222). 

Permanent Township at Ajena 

251. It is contemplated that the permanent community at Ajena would consist predominantly 
of the small operating force of the power station (which would not exceed 150 at maximum 
development), their dependants, and those people who would be essential for providing them 
with goods and services. In spite of its comparatively small size, this community has been the 
subject of special study in view of the significance to the Gold Coast of the dam and power station 
and the immediately surrounding area. The Commission therefore engaged Mr. Thomas Scott, 
an architect with extensive West African experience, to make a preliminary investigation of the 
site, layout, type and quality of housing and approximate cost of the Ajena permanent township. 
His report is summarised in Appendix XII and the following paragraphs indicate the main 
conclusions. 

252. The site for the permanent housing was originally selected by the consulting engineers, 
and was confirmed by Mr. Scott as the most suitable. It is considered an excellent site for a 
permanent township, which would have a magnificent view over the new lake and power station, 
and would be within easy walking distance of the latter. The only drawback is that the site is 
near the area in which blasting operations would be carried out during construction of the dam 
so that it would not be practicable to build the township until construction of the dam was nearly 
completed. This presents no difficulty in the phasing of the Project, but prevents the achievement 

Z Dr. Koenigsberger has stressed the need to promote a constructive communal spirit, and has recommended the early 
delegation of appropriate responsibilities to neighbourhood units, and the adoption of an agreed timetable for the 
establishment of representath'e municipal government (Appendix XII, Chapter 8). 
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,\ sl1l.ll1 lind ((Hltt'lIl\'d group or i'l'liable ,Inel ('OI('i('l1t 1t1('11 wlim(' p,ilTl;IIY rr·~pon ... i"iljly wr)lJlrI 
h(' the opera I ion and maintl'lI;\l\c(' of the d,1111 and pown iml,lIl.llion, 1111' r('~I1I;1lion I)f lhl' wain, 
,I\ld the administration of (('I'I'\in public hr,t1th I1leaS\l1 ('S. This '('UI('lTWllt wou ld thll~ be 1'l1lirrly 
dillc.'l'eHt in ch,lrartei' from th(' rural n:lllll1ll1l1iti('s in th(' lIl'i~hbourhl)orl <IIH I, in vi('w (II Ihl' 
speri'll l'espomibilitil's of thl' workers who would li ve th(,le, il i~ ,k~ir.lbk Ih;'1 il ~h()lIld [I'main 
so. It should lIot be t\1erg-rd with.l iJlagc M'u\r11lCnt of 110rl)1,11 \ hali'ct(·l, 

-::>5.'. It is possible thllt in the y("II" to come "n('r 111(' crealioll or Ihl' Idke, a Il('W porI w()uld 
be required at its southern ('xtl(,J1Iit). The port would, how\,v('l, probably 1)(' ~()m(' distanr I' frum 
the pO\lcr station and would need to b' plal\n '0 ind 'pendent ly (rom the Aj( Ila rommlillity. 

255. Thl township is planned on the basis of full prnvi,iol1 f(Jr r,lmili('s ,111(\ cdlowann' j~ mad~ 
for sulTicient markets ,md shops, ror reer 'ation fa iIi lies and fOI ,I small lowll clntll'; provisilm i 
nbo mad' for a c;ltcrin~ rcsthous '. Th ore .tr' c('ltain s('l"in's, how!"> ", whi( h rould not be 
economicall) prO\ ided for so small a community, and it is .1\Sumed that \J • would be mitdr' of 
facilities in neighbouring communities, such .I, th' slllelt 'r township, and thaI pl'rial tran port 
would be prO\ided for th Aj 'na population, It is propmcd that lh' (own hip would 11" .. 1' a 
piped \\ ater suppl) and piped sewerage spt'l11. 

:.:!56. The desi~n and layout propos d by 11ft. Scott I.lke filii ad\'lIltage of lhl' lutural . ur­
rounding" Trecs and shrubs should bc plantrd ,1t the l'arll(·~t opportunity, plan having b(,l:n 
made in advance for th> m.lintenan c of a nUl'S('I) for thj~ purpo\', '1 hi i al 0 rcf,TH'd tf) in 
Appendix \' \\ hich deals with landscaping, 

'257, Among the technical recomm 'nd.ltions r<'illting to housing. ~p('(: ial "mphll i i laid on 
the need for protel'tion against tl'rlnitc and on the impOl tam (. of ('orren o!;cnlatirm f)f the 
housing in relation to the pr ... ailing br 'ez . The financial qUl"tinn, an ing flOm thl' on lruction 
of the township arc dealt with in Chapter '2 '\ hcr' it is :'Num 'd, for c' tim.ltin!( purpo (' , that 
the \ 'olta River Authority would be r spolhible ror till' (o .. t of all a commodation r 'quircd for 
its own employe s, but not for other houses, 

TemporaT)' Tou'ruhip at Ajma 

258. In planning th t mporary t(m n hip to a(('<J!lll11"d,t(c t he on t("union for l' for the ddm 
and power installation, the first obje\ti\ ' \1 as to prO\ide ,ufTiri('nl ar;c<)mmllciation ror ramilie 
a. a pre-requisite of economic o!lstruction. Ir no pre)\ i ion WC'r' mack rlJr familie th're i no 
doubt that, whatever measure, of control wert' adopt 'd, the dep 'ndanh of wlllkl:1 ,\oulci lend 
to group themsel\'C! a ncar as pos,iblc to the hou ... in~ ror con truction \lorker \lith the rult 
that a sociological and medical problem of the first magniwc\ . would be' Ic.!t'd, 

'259. Another important consid ration ror this communit\ i, th,1t there would b no p f ­

manent use at the site for the hou ing pro\ided during the to!1\tru( tion phase . Th' probl m, 
therefore, is to meet the requirements for the COfl>trunion rnfle and f.lIl1ilie, ilt the minimum 
cost. It should be noted that the temporary to\\ mhip at Ajen,\ \I ould furm one of the fin! item 
in the construction timetable, and it would be e"enti, I to hay c pl..ln ,unlrientl) ad\aneed fc I' n 
early start to be made as oon as possible after a decision \I as taken to go .1hcad \1 ith the Proje t. 

260. With these considerations in mind the Commission initiated J pc iill il1\e-'ligation b~ 
the firm of Architects' Co-Partnership, in association vlith Dr. Koenig,ber~cr, \1 ho were t the 
task offollowing up the earlier enquiries into the design ,lnd cost of the temporary tm\ll hip, and 
of achieving the maximum economy consistent with th ba~ic polit) in regard 10 familie recom­
mended by the Commission (paragraphs J 77 and 181), Their term of refcl' nee were more 
flexible than those given originally to the consulting engineer\. 

261. The only possible site of any reasonable area within pra Ii able distance of the con­
struction site is hilly and restricted. This physi al condition imposes a pattern or r:1irly on el1-
trated housing development. The construction timetable, which demands thai :1 subtantial 
proportion of the total temporary housing requirements should be met within t\\ c!\'e month , 
from the start of construction, imposes a second condition, namely that some form of prefabric­
ation should be employed. 

262. The report made by Architects' Co-Partnership to the Commission will be circu lated 
separately to the Governments and the aluminium companies as soon a. prinling ha ' beeH com­
pleted; the most important conclusions can be summarised as follows: 

(a) The inquiries confirmed decisively the two basic limitations, i.e. Ihere is only one 
practical site for this temporary township, and the lime faelor makes it ine\'ilable that 
prefabricated buildings should be used. 
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(b) Recognising the vital necessity for reducing to a minimum the possibility of any delay 
in constructing the Project, it is considered essential that houses should be supplied from 
a reliable overseas source, which could guarantee delivery dates to provide acwm­
modation for up to 3,000 of the workers (with the appropriate proportion of families) 
of the total of 5,000 required for the dam and power installation. 

(c) This general principle, however, would not exclude the full utilisation of the local 
potential in the Gold Coast for producing prefabricated components. Indeed, pre­
fabricated floors for all houses should be constructed locally, and complete buildings for 
at least 1,500 workers with dependants should also be made in the Gold Coast. If 
experience demonstrated quickly that more than this number could be constructed 
locally at an economic price and with a satisfactory rate of delivery than the overseas 
figure could be reduced proportionately. 

(d) The requirements of temporary and permanent housing for the smelter township near 
Kpong should be considered carefully in relation to the proven performance of Gold 
Coast firms in providing housing for the temporary township at Ajena. The greater 
demand might well lead to the possibility of reducing local costs. 

(e) It would be desirable to erect as soon as possible a small number of prefabricated 
dwellings of the type eventually selected in order to gain experience in erection, etc. 
Such a small pilot project might serve to house staff who would be required very early 
in the Project, e.g. health and sanitation experts, and those required for the resettlement 
and compensation operation (paragraph 332). 

(1) Arrangements should be made for the stock-piling in advance of an adequate supply 
of essential fittings, etc. Experience in the erection of prefabricated houses on a large 
scale has frequently indicated that considerable delays have been caused through a 
shortage of particular fittings. This advance stock-piling could possibly be arranged by 
the Volta River Authority, and transferred to the contractor for the township as soon 
as he was established. 

263. The result of this special inquiry, in which Architects' Co-Partnership and Dr. Koenigs­
berger received the full co-operation of the consul ting engineers and the Gold Coast Government, 
led to a reduction of £850,000 compared with the original estimate. This was achieved in part 
by modifying some of the original standards and making provision for the families of 50 % of 
the labour force. The Commission desires to record its appreciation of the valuable work carried 
out by Architects' Co-Partnership and Dr. Koenigsberger. 

CHAPTER 12 

CONCLUSION AS TO TECHNICAL ASPECTS AND HUMAN FACTORS 

264. The Commission considers that the Volta River Project can be regarded as technically 
sound, and that it could be carried out successfully, assuming that a contractor or consortium 
of contractors of proven experience and efficiency was employed on the hydro-electric project, 
that the aluminium companies efficiently developed the mines and constructed the smelter, that 
the Gold Coast Government provided the necessary railways and roads at the right time, and, 
most important of all, that throughout all aspects of construction the basic problem of human 
factors was handled successfully. 
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CHAPTER 13 

EFFECTS OF THE DAM AND THE LAKE 

Introduction 
265. The construction of the dam at Ajena would have four main effects: 

(a) An area of about 3,500 square miles' would be inundated; 
(b) The pattern of flow of the river between the dam site and the sea would be changed; 
(c) The new lake would create problems of health and sanitation; 
(d) Agriculture, forests and fisheries would be affected in various ways. 

266. In considering these problems, it is necessary to keep in mind the statement made by the 
Prime Minister of the Gold Coast in 1953 that, if the Project was carried out, the Government 
would ensure that no one was made worse off as a result of the creation of the lake. 

Effects of the Project in th. Area Subject to Inundation 

267. The problems of compensation and resettlement which could arise in the lake area 
have always been recognised by all parties to the Project. The Commission carried out extensive 
investigations into the existing conditions in the area, and the extent and nature of the measures 
which would become necessary if the Project were to go ahead. The results are incorporated in 
Appendix VI and described in general terms in the next chapter of this report. 

Effects of Ihe Project on the Riparian Communities Living Downstream from the Dam 

268. The Commission was unable to find any evidence, however, that the effects which the 
changed condition of the river would have on the riparian communities living along its lower 
reaches had been considered previously. Investigations were therefore initiated by the Com­
mission and the results are recorded in Appendix VII. Chapter IS describes these enquiries and 
gives the main conclusions. 

Problems of Health and Sanitation Associated with the New Lake 

269. Before the establishment of the Commission, an appreciable amount of investigation 
had been carried out into the problems of health and sanitation which could arise from the 
formation of the new lake. It was apparent, however, that a more detailed analysis would be 
required for each of the major individual diseases already existing in the area, and that detailed 
plans for a control organisation, together with estimates of cost, would have to be prepared. 
Chapter 16 summarises the results of the Commission's enquiries; Appendix VIII describes the 
problems in detail. 

Agriculture, Forests and Fisheries 

270. A general survey of the effects of the Project on agriculture, forests and fisheries is 
contained in Appendix IX. The salient features are summarised in Chapter 17 of this report. 
It was convenient to consider under this general heading the demands for food and firewood 
which the Project would make on the local economy. 

CHAPTER 14 

EFFECTS OF THE PROJECT IN THE AREA SUBJECT TO INUNDATION 

A. INTRODUCTION 

Thr Probltm 

27 I. The creation of a great lake extending over some 3,500 square miles would obviously 
create many problems. There are several examples in other parts of the world where a failure 
to handle claim for compensation fairly and efficiently, and to arrange practical resettlement 
policic., ha led to political embarrassment and expensive economic consequences. Still more 
important, human beings have often suffered unnecessary hardship. The sociological changes 
., TI;t> 3pp':;;imale a~a of K<'Ilt, urrey and Sussex. 
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inevitably forced on them by changes in their physical environment have frequently been made 
worse by inadequate knowledge of the economic and social pattetn of their lives, and of their 
rights and possessions, and by a lack of foresight in providing opportunities for them to create 
new homes and to obtain new sources of livelihood. Inefficient administration in resettlement 
and in the assessment and payment of compensation have frequently still further aggravated the 
situation. 

272. This warning is given immediately for, although the parties to the Project gave some 
consideration in their earlier discussions to the problems of compensation and resettlement 
which might arise in the area of the new lake, the Commission feels their full implications need 
to be re-emphasised. 

273. In the White Paper (Cmd. 8702) it was proposed that compensation up to a total of 
£3,000,000 would be borne by the Project, and that any excess up to a maximum of a further 
£1,000,000 would be shared equally between the Project and the Gold Coast Government. 
The maximum amount chargeable to the cost of power was thus limited to £3,500,000. 

274. Later in this chapter the Commission estimates that the cost of compensation and 
resettlement would be about £4,000,000, and in the next chapter it is recommended that a further 
£500,000 should be accepted as a prospective liability for the effects on communities down­
stream from the dam. It must be emphasised, however, that these estimates are based on the 
assumption that, as soon as a decision was made to proceed with the Project, the Gold Coast 
Government would establish immediately an effective administrative organisation to deal with 
all the problems of compensation and resettlement, and with the changed conditions amongst the 
riparian communities. This administrative problem is directly related to the resources of ad­
ministrative and technical manpower available to the Gold Coast Government which are 
considered in Chapter 28. 

275. The economic implications of this problem can be illustrated by an example in another 
country, which was brought to the attention of the Commission, where the ultimate cost of 
compensation and resettlement was about eight times the original estimate. 

Extent of the Problem 

276. At present, almost 62,500 people inhabit the area which would be submerged by the 
new lake. Their lives would be changed; much of the land they now farm would be lost and most 
of them would lose their only homes. Compensation would have to be paid, and resettlement car­
ried out where necessary. Certain public roads and buildings would be inundated, and need to be 
replaced. Fortunately, the greater part of the area is sparsely populated and there is relatively 
little cultivation. Moreover, most of the population have access to land outside the area on which 
they could resettle. With the possible exception of a small limestone deposit, no minerals of 
commercial significance are known to exist. 

277. The manifold effects of the changed conditions demand the most careful consideration. 
An additional reason for such a detailed appreciation lies in the fact that, under the arrangements 
contemplated in the White Paper, the Gold Coast Government could, in certain circumstances, 
be with left an unspecified liability which might easily assume large proportions. 

Inter-relationship of Communities 

27'8. In considering the effect of the new lake on the present sociological pattern, it must be 
remembered that there is an affinity between certain elements of the population (e.g. the Tongu 
fishermen) who would be affected by the new conditions both above and below the dam. Again, 
a relationship would already exist in some cases, and would develop in others, between people 
who now live in the area and some of those who would assemble to form the labour forces at 
Ajena and Kpong (paragraph 247). These developments would almost certainly have important 
sociological effects which would require to be kept under constant and careful review both by 
the Gold Coast Government and the Volta River Authority. 

The Lake 

279. The Volta River Authority would aim at maintammg the level of the lake as near 
276 feet above sea level as possible in order to generate maximum power. The level of the lake 
would usually rise and fall over a range of about fifteen feet annually; the lowest planned draw­
down is to 252 feet. The design of the spillway permits some flexibility in operation, and this 
factor, taken in conjunction with the development of a flood warning system, should prevent 
the level of the lake from rising above 276 feet, save on exceptional occasions. 

280. In conformity with its conservative policy, however, the Commission, on the technical 
advice of its consulting engineers, has recommended that 280 feet should be taken as the maximum 
level of the lake for the purpose of compensation and resettlement, although this level should be 
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reached only on a very rare o('casion. The reasons for this decision arc given in th(~ C()mmi~~j(m's 
report on the area subject to inundation, which is reproduced as Appendix VI. At the 2Bo ft. 
contour it is cakulated that 3,435 square miles ofland would be submerged. 

B. METHOD OF ENQUIRY 

Oh;tCtives 
281. The main tasks of the Commission were: 

(a) to ascertain the population and resources of the area which would be covered by the 
lake, and 

(h) to estimate the value of the properties and other rights which would be lost, where 
they could be assessed in financial terms. 

Information Available 

282. Little information was available to the Commission when it began its investigations. 
A census had been carried out in 1948, and aerial photographs of the area had been taken in 
1950 - 1951. Apart from these sources, the only available information, generally speaking, was 
contained in a few references to the area in a small number of technical reports compiled by 
Departments in the Gold Coast Government. 

Collection if Information 

283. The Commission's enqUIrIeS spread over almost every field of Government actiVIty. 
At the outset of its work, the Prime Minister issued a directive to all Ministries and Departments 
that every assistance was to be given to the Commission. Help and advice was at all times forth­
coming from every part of the Gold Coast Government, and is most gratefully acknowledged, 
particularly in relation to the surveys to which reference is now made. 

Surveys 

284. The following surveys were undertaken: 
(a) counts of population in almost all villages which had been reported to contain more 

than twenty houses; 
(b) a detailed survey of cocoa; 
(c) a detailed survey of oil palms 111 the particular area where they were known to be 

important; 
(d) sample counts of perennial crops apart from cocoa, such as coconuts, mangoes, oranges, 

pears and kola trees, in other selected sectors; 
(e) an appreciation of the value of trees, particularly of teak and other trees of commercial 

value; 
(f) a valuation of land, including its farming potential, and all rights pertaining to it, 

other than such appreciable incidences of perennial crops as had already been valued 
separately; 

(g) fisheries in the area; 
(h) public and private buildings, classified under separate headings recording the type of 

structure and condition; 
(i) current building costs in a number of villages which would be inundated; 
(j) schools in the area; 
(k) churches, mosques and prayer houses; 
(l) the more important local fetishes; 

(m) roads and ferries which would be affected (together with plans for their replacement); 
(n) known geological wealth of the area; 
(0) common rights of economic value such as hunting, snail collecting and firewood 

supplies; 
(p) heights fixed at certain key points.' 

Date if Observations 

285. Most of the information recorded in Appendix VI describes the situation in the area 
subject to inundation as it was in late 1954 and early 1955. Changes over the next few years 
should not materially alter the picture. 

, The 280 ft. contour was not demarcated on the ground for it would have involved a distance of about 2 200 miles and 
the cost and time involved could not be justified at this stage. If the scheme went ahead, however the de~arcation ~f the 
contour in certain sectors of the area would become a matter of urgency. ' 
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Precedents 
286. Efforts were made to draw on experience in other countries with similar problems j 

several Governments made information available to the Commission. This assistance is 
acknowledged at the end of the report. 

Approach to the Local Population 

287. In making enquiries, the approach was a matter of importance. The attitude adopted 
by the Commission in its many contacts with the people concerned may be summarised as follows: 

(a) there was no certainty that the Project would materialise although there appeared to 
be a prospect of that eventuality; 

(b) it would be to the benefit of all concerned if the maximum information was available 
about the implications of such a development; and 

(c) if the Project went ahead, what would be the reactions of the people as to the locality 
of their future habitation? 

C. PRINCIPLES GOVERNING COMPENSATION 

Basic Decisions 

288. Early in its programme of work the Commission, in consultation with the Gold Coast 
Government, made (for the purpose of planning) two basic decisions: 

(a) the maximum height of the lake should be taken as 280 feet; 
(b) in order to obtain rights over the land which would be submerged, a policy of outright 

acquisition involving the immediate payment of compensation for all valuable rights 
which existed in the area on the operative date should be adopted. 

The reasons for these decisions are explained in Chapter 2 of Appendix VI. 

Loss of Public Rights 

289. The creation of the lake would affect public rights in the following categories: 
(a) roads; 
(b) ferries; 
(c) buildings of the Gold Coast Government; 
(d) schools; 
( e) local council buildings other than schools; 
(f) places of religious worshjp. 

Policy in Relation to Public Rights 

290. The Commission recommends that a policy of replacing all public amenities should be 
adopted. To this general policy there might be two exceptions. Special action might need to be 
taken in relation to fetishes and burial grounds. This is dealt with in paragraphs 49 to 52 of 
Appendix VI. 

Loss of Private Rights 

29I. Rights of a private nature which would be affected by the lake can conveniently be 
classified under the following heads: 

(a) rights to the surface of land and to what grows naturally upon it; 
(b) rights to minerals; 
(c) rights to perennial crops; 
(d) rights to seasonal crops, including the rights to prevent others from cultivating land 

previously farmed; 
(e) rights to buildings; 
(f) rights to waterways; 
(g) rights of passage; 
(h) rights of a common nature such as the right to collect snails and firewood, to hunt 

game and to fish. 

Local Factors affecting Rights 

292. Before entering into a more detailed analysis of these rights, two points should be 
emphasised. The first is that local conceptions in such matters do not always exactly coincide 
with the conceptions of the English law of real property. In the Gold Coast rights which in 
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English law would bc decmcd conflicting, are often held to cxist over the same piece of land. 
Current legislation in the Gold Coast makes it quite clear that, in land matters, local custom 
shall prevail save where the parties have expressly provided that their transaction shall be 
governed by English law. The second point is that local land tenure does not exist as a precise 
legal code, but is rather a series of customs under constant process of evolution and modification 
in order to meet changes in local conceptions. Further, important differences in the approach 
to this matter occur in various parts of the area. 

293. These circumstances made it desirable, on two separate grounds, that a detailed study 
should be made ofland rights now existing in the lake area. Firstly, it would facilitate the smooth 
working of the payment of compensation; and secondly, it would ensure that a proper framework 
was provided in cases where whole villages as opposed to individuals had to resettle. 

Classification of Pr-ivate Rights 

294. A detailed classification of private rights is given in Chapter 4 of Appendix VI. The 
most important (and complicated) right is that to the surface of the Jand and what grows upon it. 
All land in the Gold Coast is now considered to have a value, and permanent loss of land must 
be a subject of compensation. Rights to perennial crops such as cocoa would involve special 
payments of compensation. Mineral rights and common rights (e.g. firewood, hunting) are not 
of much significance and normally can be conveniently classed with the rights to the surface of 
the land. Rights to buildings should not present speciaJ problems in paying compensation, but 
this matter has a special reference to resettlemeht policy. 

Principle on which Compensation jor Loss of Private Rights should be based 

295. The principle governing acquisition for public purposes is that of payment for the right 
affected at the current market rate which it would fetch if offered on the open market and the 
subject of a transaction between a willing buyer and a willing seller. This concept has formed 
the basis for all the valuations of private rights which have been recorded in this report and 
Appendix VI. 

Disturbance Element 

296. Another element which would have to be considered on its merits in relation to each 
type of compensation payable is that of disturbance. There are two aspects which require special 
attention. The first is the cost of transferring household goods etc. to new premises. In recent 
cases in the Gold Coast a figure of 20 % of the compensation payable has frequently been added 
to cover this aspect, and appears to be a fair and reasonable award. 

Cost oj Rebuilding 

297. The second aspect of disturbance is one which arises in the particular circumstances of 
the area subject to inundation. Housing is of poor standard, and market values are low. In these 
circumstances, it is plain that the real value of buildings to their occupants (i.e. their use value) 
is considerably greater than they could realise if they negotiated sales of the premises. The cost 
of builping new ones of a similar standard and design would also be appreciably greater than 
the market value of the existing structures. 

298. The total number of private buildings in the area is believed to be I8,594, and they 
have been valued individually to give a total of £175,940 for the purposes of compensation. 
Current costs of building in the area are estimated to be from 2t to 3 times the assessed market 
value of the buildings. The Commission has therefore recommended that a further liability in 
respect of housing, calculated at twice the market value (i .e. £35I,880) should be accepted as a 
charge on the Project in order to provide fair and equitable treatment. Payments from this 
source would not be made to individuals as part of the legal entitlement, but as part of the 
resettlement policy and used as an incentive to encourage individuals to move to the most 
suitable new localities. This aspect of resettlement is elaborated in paragraph 324. 

Speculation 

299. The Gold Coast Government issued a statement in November, I954, that compensation 
for such acquisitions as were found necessary in the event of a decision to proceed with the 
Project would be paid upon the open market value obtaining at the date of the announcement, 
or at such other date as might be considered appropriate. This, the Government pointed out, 
was to prevent any speculation in local values with the object of raising extra charges against 
the Project. 
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D. DESCRIPTION OF THE AREA SUBJECT TO INUNDATION 

Division of the Area 
300. In order to facilitate its analyses, the Commission divided the land which would he 

su bmerged by the lake into nine geographical areas. They were: 
AI Kwahu Area Colony Eastern Region 
A2 South Afram Area " " " 
A3 Akwamu Area " " " 
BI Ewe-Guang Area Trans-Volta-Togoland Region 

B2 Buem-Akan Area " " " " 
B3 Pai Area " " " " 
B4 Krachi Area " " " " 
C Volta River Confederacy Area Ashanti Region 
D Gonja Area Northern Territories Region 

They are shown on the map' facing this page. The letters denote the Administrative Regions in 
which each of the nine Areas is situated. Boundaries between the Areas have purposely been 
drawn in arbitrary fashion since in some instances they are in dispute. 

30r. Existing roads and forest reserves are shown on the map as well as new roads which 
might be constructed and possible areas for resettlement. The general pattern of the lake can be 
clearly observed. It follows the present course of the Volta from north to south. On the right 
bank, three deep inlets occur and cause major barriers to communications. On the left, there is 
only one major tributary, the Oti, which enters the lake from the north-east. Along the south 
side of the Afram arm of the lake, for forty to fifty miles, is found the only comparatively densely 
populated area . This is- concentrated in a narrow belt in which cocoa is grown. 

Ecology 

302. The entire area is classed as in the savannah-woodland zone of vegetation. More details 
are given in Chapter 5 of Appendix VI. 

Population 

303. Of the estimated 62,500 people in the area, it is thought about 40,000 live there 
permanently, another 10,000 have dwellings in the area but also have homes in other parts of 
the country, and about 'I2,500 are" strangers" in temporary residence (i.e. people who normally 
live outside the area but are at present living there temporarily). Two large stranger populations 
are the Konkombas, who are industrious yam farmers, and the Tongus who fish all along the 
flver-

Occupations and Incomes 

304. About 90% ofthe adult inhabitants look to agriculture as their main source of income. 
About 10 % obtain money from fishing. Most of the larger villages have a few tradesmen. Most 
adult incomes probably lie between £20 and £40 a year. 

Housing 

305. The pattern and standard of housing varies appreciably, frequently reflecting the 
different tribes who now live in the area. Further details and some photographs of typical 
dwellings are given in Chapters 5 and 6 of Appendix VI. 

Land Tenure 

306. There are important differences in respect of land tenure between several of the nine 
geographical areas and they would, of course, have to be taken into account when assessing and 
paying compensation. 

Existing Road Communications 

307. The general effect of the new lake on eXIstmg roads has been referred to briefly in 
paragraph 122, and is considered in detail in Appendix X. If the Project was carried out, and 
the Gold Coast Government implemented the relevant parts of its development plans, there 
would be little appreciable effect on the national road system. A detailed analysis of the effects 
of the lake on roads is contained in Chapters 5, 6 and 7 of Appendix VI. Approximately 143 
miles of roads would be flooded and about 160 miles would need to be built as replacement. 
------

2 The map does not show the whole of the Gonja Area. This can be seen on the map facing paragraph 296 of Appendix VI. 
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30H. Certain of the terries which at present operate in the area would be affected by Ibe 

Project, and replacements or alternative services would be required. The biggest change would 
occur at Yeji where the present ferry traverses about 440 yards; if the lake formed, a new 
vehiculnr ferry would be needed to make a crossing of about five miles. 

Forrsts 
309. Generally speaking, the trees now growing in the lake area have little or no commercial 

value. The exceptions are four forest reserves which cover about 146 square miles. Two of these 
are potential sources of firewood for people who would work at the dam and smelter sites, and 
as much timber as possible should be removed in advance of flooding (paragraph 425). 

Perennial Crops 
310. The most important crop in the area is cocoa. There are about 6,000 acres at present 

under cultivation, but the Gold Coast Department of Agriculture reports that many of the trees 
would be unlikely to remain in good bearing condition. 

Food Crops 

311. Of the total area of 3,435 square miles, some 75 square miles (or about 50,000 acres) 
may at any time be under cultivation with crops such as maize, manioc, guinea corn, and rice. 
Yams are cultivated extensively in certain parts of the area. 

Schools 

312. There are at present 39 schools in the area which would be submerged. Only one of 
these is above the ordinary village primary standard and a number are temporary structures. 

E. COMPENSATION 

Detailed Anafysis 

313. In Chapter 6 of Appendix VI a detailed analysis is made of the compensation which 
would have to be paid for the loss of private rights and the cost of replacing pubEc amenities 
in each of the nine geographical areas. The results can be summarised as follows. 

Compensation JOT Loss of Public Rights 

314. The total cost is estimated at £428,580 and is made up of: 
(a) Replacement of public buildings-£89,080 
(b) Replacement of roads and bridges-£326,500 
(c) Miscellaneous (an airstrip, teak, etc.)-£13,oOO. 

ComjJe7lsalion JOT Loss oj Private Rights 

315. It has been estimated that compensation for the loss of private rights would require 
the payment of £2,045,208 composed of: 

(a) Private buildings 
(b) Disturbance element (20 %) 
(c) Land 
(d) Cocoa 
(e) Other perennial crops 
(f) Clay deposits 
(g) Fishing rights 

Administration 

£ 175,940 
£ 35,188 
£1,113,680 
£ 496,400 
£ 
£ 
£ 

210,000 
6,000 
8,000 

316. In Chapter 7 of Appendix VI a detailed plan of operations for assessing and paying 
compensation is set out. The main implications of this plan in terms of staff and cost (salaries, 
provision of offices, transport, etc.) are summarised in Section G of this chapter. 

F. RESETTLEMENT 

Possible Lines ~f Approach 

317. There are several basic approaches ""hich might be adopted for dealing with resettle­
ment. The fundamental issue is whether the policy should be " to resettle" or " to be resettled"; 
in other words whether the inhabitants would be expected to resettle themselves or whether a 
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public obligation would be accepted to undertake that operation. The former course would 
have the advantages of retaining communal initiative and encouraging people to help themselves 
instead of looking to Government for assistance in all matters. If the latter course was adopted, 
it is apparent that no matter what particular limitations or provisions might be made in the 
initial stages, constant pressure" would inevitably be directed towards increasing the scope of 
operations, with consequent increased financial commitments. 

3 I 8. The Commission recommends that the best policy for the Volta Project would be: 
(a) the communities concerned should be expected to resettle themselves; 
(b) the responsibility inherent in the Project should be in general limited to the payment 

of compensation for the loss of rights; 
(c) in certain circumstances, assistance in the shape either of material aid or technical 

advice should be made available to the communities concerned to supplement the 
compensation payable for their loss. 

The reasons for advocating this policy, and a discussion of alternative policies, are contained in 
Chapter 8 of Appendix VI. 

Basic Philosophy 

3 I 9. The basic philosophy in resettlement should be self-help, but this should not exclude 
the introduction of certain incentives to the people concerned to move into those areas which 
would be most suitable for the new villages, and the provision of technical advice and material 
aid where appropriate. 

Conditions for Resettlement 

320. An outstanding characteristic of the lake area is the community spmt. The great 
majority of the indigenous population lives in villages founded on kinship and it can safely be 
assumed that these people would wish to repeat the existing pattern of their villages if they were 
forced to move. The sites selected for the new villages would need to provide certain basic 
facilities. The most important would be the availability of land adequate in extent and quality 
so that the people could farm, and access to a suitable source of water. Simple village layouts 
should be provided. Communal buildings (e.g. a school, a few market sheds) would be needed 
and roads to link the new villages to the existing network. In Chapter 8 of Appendix VI a 
forecast is given of the approximate number and size of new villages which would be required. 

Provision ~f Land, etc. for Resettlement 

32 I. The Gold Coast Government has already started to investigate the suitability for 
agricultural development of areas in which resettlement might be expected, and it is hoped that 
this work would be completed by the time a decision was taken about the Project. The provision 
of other necessary facilities of which examples were given in the preceding paragraph should not 
be difficult 

Land Available 

322. An analysis is given in Chapter 8 of Appendix VI of the likely availability of land for 
resettlement, and attention is drawn to a small number of instances where the Gold Coast 
Government might have to intervene in order to ensure that adequate land was, in fact, made 
available. 

Aids to Housing3 

323. Several suggestions are made in the same chapter of Appendix VI as to aids and 
incentives which should encourage people to rebuild adequate new houses in the chosen localities. 
Examples are (a) courses in simple building construction; (b) the provision of simple building 
plans; (c) advice on construction problems during the actual process of building; and (d) the 
provision of hand-operated block-making machines. 

Financial Incentive 

324. Individuals who were willing to rebuild new homes on the sites selected by the Gold 
Coast Government for resettlement would be eligible for payments from the fund of £35 I ,880 
to which reference has been made in paragraph 298. Payments would normally take the form 
of issues of standard building materials under the control of the official organisation referred to 
in paragraph 328. It is thought that these arrangements might provide a very strong incentive 
in attracting people to build themselves new homes of a reasonable standard in the selected areas. 

3 As a general policy, the approach to housing should conform to that adopted by the Gold Coast Government for the 
country as a "vhole. 



Effects of the Dam and Lake 

Kete Krachi 

325. Special considerations arise in the resltmg of the town o[ Kete Krachi, which is an 
important township and the centre of a very large area. The town would therefore need to be 
replanned with particular care. Provision [or the replacement of public and private buildings has 
been made under the compensation head, but appreciable work would be invoived in the survey 
and demarcation of the new township. The cost of this would be a charge to resettlement. A 
considerable amount of preliminary work in relation to the planning for the future Kete Krachi 
has already been completed. 

The Tongu Fishing Communities 

326. Reference has already been made, and will be made again later in this report, to the 
need for safeguarding the interests of the Tongu fishing communities both above and below the 
dam site. They would suffer considerable disruption during the construction phase, and later on 
they would have an important role to play in the development of the lake as a valuable fishery. 
(See also paragraph 348). 

Cost of Resettlement 

327. In addition to the fund o[ £351,880 (paragraph 2g8) it is estimated that another 
£ I 50,000 would be needed to meet the cost o[ various measures under the general head o[ 
resettlement, i.e. to provide land for communities where it was not possible [or them to obtain 
sites for resettlement, to give indirect assistance in rebuilding homes, to meet payments for 
fetishes, and to meet the cost of replanning Kete Krachi, etc. 

Resettlement Organisation 

328. A small number of officials would be required to assist the population of the inundated 
area in the task of resettlement. Provision for them is made in the organisation which the Com­
mission has advised the Gold Coast Government to establish in order to deal with the problem 
of resettlement and compensation; the size and costs are summarised below. 

G ADMINISTRATIVE ASPECT OF COMPENSATION AND RESETTLEME NT 

Chi~f Resettlement Officer and Staff 

329. Compensation and resettlement should be carried out as a single operation, and the 
organisation should be placed under the control of a very capable and experienced Chief Re­
settlement Officer, who should be drawn from the senior ranks of the administrative service of 
the Gold Coast Government. 

330. Details of staff required to deal with compensation and resettlement are shown at the 
end of Chapters 7 and 8 of Appendix VI. In addition to possessing the necessary technical 
qualifications, all officers employed on the work of compensation and resettlement should be in 
first class physical condition, and of suitable temperament. 

331. Compensation would necessitate the employment (for periods ranging from 18 months 
to 3 years) of about a dozen surveyors and about twenty land officers, together with junior staff, 
eight relatively senior officials for the payment of compensation, and three auditors. Accommoda­
tion and transport would also have to be provided . The entire operation should be completed 
in four years and the total cost of administration is estimated at £700,000. 

332. Resettlement would necessitate the employment of about ten officers and a proportionate 
number of junior staff. Transport and accommodation would also be necessary. It is estimated 
that this operation would last for four years and would cost £250,000. The cost of administration 
is caused primarily by the extent and complexity of the proposed operations, the physical 
characteristics of the area, and the fact that effective administration would be essential to hold 
the estimated total cost of compensation and resettlement to £4,000,000. 

The Riparian Communities 

333. The organisation dealing with compensation and resettlement should also deal with the 
problems which would arise amongst the riparian communities living downstream from the dam; 
they are described in Chapter 15 of this report and in Appendix V II. 

Burden on the Gold Coast Government 

334. If a decision was taken to proceed with the Project, it is apparent that the size and 
complexity of the compensation and resettlement operation would throw a large additional 
burden on the administrative and technical resources or the Gold Coast Government. This 
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particular dimculty was emphasised to the Gold Coast Government by the Commission in June, 
1955, when transmitting the draft of its report on the problems in the are asubject to inundation 
and is directly related to the resources of staff available to the Government, a problem which 
is discussed in Section B of Chapter 28. 

Cost 
335. The estimated cost of the compensation and resettlement operation can be summarised 

as follows: 
(a) Compensation: payments 

administration 
(b) Resettlement: 

Say £4,000,000. 

Liability 

cost 
administration 

£2,473,788 
£ 700,000 
£ 501 ,880 
£ 250,000 

£3,925,668 

336. Under the arrangements previously agreed (see paragraph 273) this would leave the 
Gold Coast Government with a liability of £500,000. The Government has informed the Com­
mission that it considers, in the light of the information now available, that this should be 
considered as a proper charge on the Project. An important reason for its attitude is the fact 
that the area subject to inundation is now considerably larger than anticipated originally, thus 
providing more power which would be of direct benefit to the Project as a whole. The matter will 
need to be resolved during negotiations about the future of the Project (see also paragraph 471). 
It will be observed in paragraph 382 that a parallel problem exists in meeting the estimated 
cost (£500,000) of measures which might need to be taken amongst the riparian communities. 

CHAPTER 15 

EFFECTS ON THE RIPARIAN COiVIMUNITIES LIVING DOWNSTREAM 

FROM THE DA LY! 

A. INTRODUCTION 

337. The alteration in the present pattern of flow in the Volta which would be brought about 
by the Project would have an appreciable effect in the areas which lie on both sides of the river 
below the dam site. At present the flow of the river is seasonal, and the annual flood (the peak is 
about September-October) sets the pattern of human activities in the river reaches between the 
dam site and the estuary. In this area numerous creeks near the main river course are flooded 
to a greater or less extent according to the size of the flood. Agricultural yields may derive some 
stimulus from the flood and many creeks are important sources of fish. 

Present Pattern of the River Flow 

338. The present flow of the river varies from below 1,000 cusecs in the driest months of the 
year to a peak which may be from 125,000 to 390,000 cusecs during the months of September 
and October. 

Changes in the River Flow 

339. The changes in the flow of the Lower Volta introduced by the Project would develop 
in two distinct phases. The first would take place about five years after construction had started 
in 1957 and would last for about two years (1962 to 1964) while the lake was filling. During this 
period a relatively low flow would need to be maintained in the river in order to ensure drinking 
water supplies for the riparian communities. 

340. The second phase would begin with the commencement of power production (about 
1964) and an appreciably larger but relatively steady flow would be established. During the first 
two stages of aluminium production, there would still be some flooding on the lower reaches of 
the river although not with the same intensity or as often as under present circumstances. When 
the final stage of aluminium production had been reached, there would be fewer floods and they 
would take place only after unusually heavy rains. Normally the river would then maintain 
throughout the year a steady flow of about 38,000 cusecs. The constancy of this flow would only 
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be varied as a result of seasonal additions from the rainfall in the Lower Volta and occasional 
discharge from the spillway. 

341. It was clear that there would be major changes in conditions during the first phase when 
the lake was filling, and the consulting engineers were requested to carry out appropriate surveys 
of the river, and to make recommendations as to the rate at which the flow should be maintained 
to avoid salt penetration. They have indicated in their Engineering Report that it would be 
desirable to provide capacity so that up to 5,000 cusecs could be released. 

342. The development of aluminium production in distinct stages is a fortunate feature of 
the Project. There would be considerable flexibility available for controlling the flow of the river 
in the early stages, and valuable experience could be gained in ensuring on the one hand that 
the well-being of the riparian communities was safeguarded, and that, on the other, water-and 
hence power and money-was not wasted. 

Need for Investigation 

343. The Commission considered it essential for surveys to be made of the present economy 
of the Lower Volta, and to make an asseSEment of the changes which might be introduced by 
the altered river conditions. It is estimated that approximately 54,000 persons at present depend 
to some degree on the Lower Volta for their livelihood, and, if the present high flood was to be 
eliminated or if its occurrence was even to be curtailed considerably, the consequent effects 
would need to be considered carefully by the Gold Coast Government. The Commission therefore 
thought it particularly important to place on record as much information as possible about the 
present position in all areas which could be affected by the Project. 

Surveys 

344. The object of the Commission was to obtain in the time available as much information 
as possible about the area concerned, and in particular about the influence that existing river 
conditions exerted on the local economy. For this purpose an intensive study was instituted 
within a limited area, and a wider survey was undertaken into conditions along the whole length 
of the Lower Volta. Only one full season was available in which to carry out investigations, but 
a very considerable amount of information was obtained and this has provided a foundation for 
certain broad recommendations for further action. 

345. These surveys involved work covering several hundred square miles for-largely because 
of the bad communications which exist throughout the area-relatively little information had 
previously been recorded about local conditions, and extensive ground surveys were therefore 
essential. The more general enquiry included: the present physical characteristics of the river; 
the riparian agriculture; fishing in all its forms; and the influence of the Volta on present con­
ditions governing the two major lagoons, Songaw and Keta, which flank the estuary. The more 
intensive survey included checks on production and consumption in the vicinity of Battor, a 
village in the middle reaches (se~ map facing page 56). The consulting engineers also carried 
out several technical enquiries for the Commission. 

Claims for Compensation 

346. The collection of this information would be an essential step in preparing to deal with 
the claims for compensation which would undoubtedly arise where cases of direct financial loss 
resulting from the changes in the flow of the river could be established. Failure to obtain this 
data could create a situation in which the Gold Coast Government and the Volta River Authority' 
were later faced with a large number of claims for compensation for alleged loss-not all of which 
might be justified, but which might be very difficult to refute. (On a more positive approach, 
the information gained from the surveys could provide a sound foundation for plans for the 
future development of the area.) 

Responsibility for Dealing with the Problems 

347. The Preparatory Commission has been informed that the Gold Coast Government 
would assume administrative responsibility for dealing with the problems affecting the riparian 
communities; it is hoped that the information collected by the Commission might be of value 
to those who would ultimately have to deal with these matters. 

The Inter-relationship of the Riparian Communities with Other Communities 

348. As mentioned in paragraph 278, there is an affinity between the down-river commun­
ities and the groups of fishermen who now operate in the upper reaches of the Volta which would 
be covered by the new lake. This factor would need to be taken into consideration when planning 
action to mitigate the disadvantageous effects of the changed conditions both above and below 
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the dam silt'; the period of uJ1M'tllcmcnl would be eased as fishing continued to be a prominent 
occupation in the Lower Volta and as fishillg in the new lake became established. 

B, PRESENT FEATURES 

Tlte River 
349. The map Lacing this page shows the salient points along the river which arc referred to 

in this chapter. The dam site at Ajena is 13 miles above the rapids at Kpong which lie 6 miles 
upstream from Akuse (the smelter would be situated about 5 miles away from this point). The 
distance from Akuse to the sea is 54 miles. In the dry season the river from Akuse to the estuary 
is relatively shallow and difficult for small craft to navigate. The rate of flow falls below 1,000 
cusecs; but when the floods come-the peak is normally in September or October-the river 
rises very rapidly. The range of the flood over the last 19 years has varied from 125,000 cusecs 
to 390,000 cusecs. It can be said that variability is the chief characteristic of the Volta River, 
and this provides the background to the lives of the riparian communities who live along its 
lower reaches. 

350. The banks of the river are usually steep and lofty except in the estuary. In the lower 
reaches, sandy soil is the chief characteristic. As to vegetation, tall grasses predominate; virtually 
no riverine forest remains. There are few trees. The most important feature of the Lower Volta 
is a series of water channels lying behind the banks of the river, known locally as creeks. The 
channels vary in respect of the time and the manner in which they receive water from the river. 
They are important as fishing grounds, and in some places provide a source of fresh water to 
local communities. 

Sociological Aspects 

351. The population of about 54,000 people is composed of several tribes with different 
customs. The influence of the family remains strong. Land tenure, as usual in the Gold Coast, 
is complicated and concepts vary with changing local circumstances. Boundaries are uncertain 
and, as a result, land litigation about ownership is frequent when rights of property, such as the 
creek fisheries, become valuable. All this emphasizes that it would be necessary to handle with 
great care the problems which would arise as a result of the changed regime of the river, if 
unsatisfactory economic, social and political effects were to be avoided. 

352. Preliminary studies indicate that the soils in the riparian area are not very fertile. 
However, only in a few localities is there a pressure of population on food production. The 
incidence of migration is high; the main reason for this appears to be the comparative stagnation 
of the local economy. The men mainly farm and fish; the women do not trade to the same extent 
as in other parts of the Gold Coast. In addition to ordinary household duties, a considerable 
number of them engage in the special form of oyster or clam fishing which is a characteristic of 
the Lower Volta. The standard of education and health is about the same as the rest of the rural 
parts of the Gold Coast, although there may be a little more malaria. The standard of housing 
is somewhat lower than the average for the southern part of the country. Water supplies from 
the Volta are good, but there has always been a problem in the vicinity of the estuary owing 
to the predominance of salt throughout most of the year. 

Economic Aspects 

353. Bad communications have been a major factor in making the economy of the area static 
ifnot stagnant. There are several river markets between Ada in the estuary and Akuse. The main 
pursuits of the area are agriculture and fishing. The most important crops are cassava and 
gioundnuts, but maize, sweet potatoes, and sugar cane are also produced. There are a few cattle. 
At a broad estimate, the total value of agricultural production is about £160,000 a year. 

354. The fishing industry is very important and presents a complex problem. There are three 
main groups of fisheries: 

(a) in the main stream; 
(b) in the creeks; and 
(c) the oyster fishing by women. 

These are analysed in detail in Appendix VII. Of the three groups it is the creek fisheries 
which would be most affected by the construction of the dam; catches are believed to be worth 
about £65,000 a year, and between one-third and two-thirds might be lost. Fishing in the main 
stream is probably worth between £17,000 and £25,000 a year; the oyster fishing is worth not 
less than £25,000 per annum. " Pledging" is a common practice amongst the owners of the 
creeks; many of them are thus deprived of their fishing rights, but receive instead relatively 
small rentals. 
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be con\'eycd (0 the cOll1ll1unilje, r.lther (h.1I1 ,,·k:t sin,1.\ it ft "Ill tl1I' 1ak<'. 

358. The <;econcilX'riod ".mld clap'" hct''''('11 the tim., ,If I, r the' 1..1.,' !t.ul 1I11,x1 ,lIlel tllt' Ultl' 

mate dcyciopmcJ1t to full POWC]. During thi, p<'riod, till' 'pilh\,l~ "hit II h.1 il<:UI d si[!'ncd to 
gi\'e flexibility in operation. would I[i\'(' (oll',ickrabk di~cr"li"l1 ill \( 1".1 ing \\IIIt:r 

359, The third condition would .lIi,,· at full prndunioll "I' P'l\, ''I. ' I he I'i\l'r '\flUid then h ... , e 
a rdati\ ely ~tab\c 110\\ a( .[bou( :)H.o()() cth.'C', , \ ,mall II •• ocl lI\i.~hl (H ( Ul' ('11 Ihc :1\ CI'..I!tC about 
OI1C ; car in t('n. 

Instaltat ion oj Flood-IHulIing .\)'.11<'111 

360. The cOIl\ulting enginecr~ han' 1.l'l'ollltuntd",1 that .1 110"(\-\\ ,Irllill~ ,~ ,It'tU ,lltluld IX' 
installed. This service combined with th(' Illt'l hod or ,pill" .. ~ rontrui ,hould tIlC..IlI Ih,1( iilt' 

future ri,k of exceptional flood would certainly be k" lh :1II under prl'wlIl rundilions. 

Background to Ihe Territorial,\uTl'O' 

36r. It is !he~e controlling faCloLs lhe tlnn' diffl'IC\ll '(,I~l" til' ri\ ('I' H.m :lnd lhe He(l' ,il\ 
for safeguarding the water-which pw,'ide the Gal'k!~TOUnd I(lr the tt'rritclri!ll ,m\'l': ill !lw ,hrl(' 
sectors of the river. 

D. MAIN CONCLL'S lON;; en 'lUIS TLR1UTtJRL\1. !>l'R\ 1\ 

Upper Secior 

362. In the upper secto r it is considered there wOLild be 110 dallgl'1' (lr HI,I,;tl!" , h,mgt''; "0 h)jl~ 
as the river water was not polluted. Clam fi shing should be ~()()d durin g' ill(' l.lke ftlling pl'lilld, 

but during the yean preceding- the closing of' the dam , sl udit' , sho llid be (',Ifried 11111 ,I' to III, 
habits of the species. It should be possible to JllO\'e the clam IlCds tel Silt i, I;H,tul) IH'" ,ill'" 

363. As to agriculture, there would probably be litlle elled ill Iht' , IWrlln11l ; 0\ CI' ,Ill ,IPlwt'ci­
able period of time there might be some queslion 0[' sui l krtilil) IX' il1 g rc<1mnL llltkr Ih'·'l' 
conditions small claims for compensation might arise, 

364. The fishing creeks form the most important aspet'[ oj' (hi , .,('ctu\', 17! indi\ illnal .' lIall1l('l, 
and ponds were identified durillg the Commi ssion's survcys. SUlI)t' or Ihem II lltlltl he ll\'\' bIll 

it is thought that production in a nUll1bel' of the mort: v,tllIabll' nt't'''' 111igh! b\, nl1ill(,I\I1<'d, 
or even improved, by deepening the existing channels. 
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('011/(/1 ,\((101' 

:\6;-). ,\11\ rlkch 011 ,lgrirultUlT ~h()\\kl be ~Iight, ami vi~ihk Ollly ~I'veral Y('ar~ after the new 
l'omlitiom h.l<1 d('\ dnpnl. 

:\66. The COlllmission identified J 50 individual fi~hil1g necks and ponds in thi~ ~eetor. 'I he 
tot,d productioll of' fish would undouhtedly suffer. The extent of the loss would depend on the 
possibilit) or improving- al1 important channcl which already cxists. The efleets on thi~ channel 
or, .Irious riYer lc"cls arc still bcing studied. rf they continuc to show promise, further detailed 
inH'stigatiom should bc carried out by qualificd cngineers, if ,1 decision is taken to proceed 
"ith thc Pn~jcn. 

Lower Seclor 

367. The consulting enginecrs have cxpresscd the opinion that aftcr completion of'the dam 
salt would no longcr penetrate bcyond the Volta estuary. This would help agriculture, and also 
make the Volta suitable for drinking throughout thc year in an arca where hardship is now fre­
quently experienced. 

368. 70 individual fishing creeks and ponds were located; about half of these would un­
doubtedly be lost as a rcsult of constructing the dam, Claims for compensation would arise here. 

Kela Gnd Songaw Lagoons 

369. The Keta Lagoon lies about 20 miles to the east of the river mouth and is important [or 
it~ production of onions (from an area of 800 acres a crop worth £250,000 per annum is obtained) 
and also as a source of salt. About 6,000 tons of salt are at present produced in a good year, and 
it is believed that this could be increased to 22,500 tons by the direct introduction of sea water. 
After a careful investigation it is considered that neither onion growing nor salt production in 
the Keta Lagoon should be adversely affected. Possibilities for improving production are under 
consideration by the Gold Coast Government. 

370. The Songaw Lagoon lies eight miles west of Ada. It is important mainly as a source of 
salt production. The total amount of salt produced annually has varied between 500 and 10,000 

tons. The consulting engineers believe that in order to achieve maximum production, sea water 
should be brought in either through a sluice gate in the bar or pumped over it. This improvement 
would be even more necessary if the Volta Project was undertaken, since the already high loss 
by evaporation at Songaw would be aggravated by the absence of the flood water from the ri\'er. 

Keta Sea Fishing 

371.- There is a valuable afafa fishing industry about ten to thirty miles east of the estuary. 
A considerable amount of investigation has been made into the possible effects of the changed 
flow of the river on this industry, but it is very difficult to predict in advance what the ultimate 
results might be. This is a problem which would need to receive careful and constant study if 
the Project was undertaken. 

Erosion of the Coast 

372. For many years a process of accretion and erosion has been taking place east of the 
river mouth. The Gold Coast Government is watching this carefully. The consulting engineers 
consider that the Volta Project would not materially affect the existing process. 

E. GENERAL CONCLUSIONS AND RECOMMENDATIONS 

A gricul tur e 

373. The Commission considers that the reduction or even total elimination of the annual 
flood would not be followed by any immediately apparent changes in agricultural production. 
In the extreme condition of no further floods taking place, and no fertilizers being applied to the 
soil, yields would undoubtedly decline over a number of years. It should be remembered, however, 
that improved control of the river could provide better conditions for planned agricultural 
development. 

374. The Commission has recommended to the Gold Coast Government that a small agri­
cultural staff should be appointed immediately to work in the area under rcview. Its main ta k 
would bc to obtain more information about actual conditions in this area and, in particular, to 
study thc influence of the annual flood on the surrounding country. The flow or the river would 
not be changed until 1962 at thc carliest, but no time should be lost in startilolg to obtain addition',l 
inlormatioll about current local conditions. 



~fl/'(IJ of Ihe Dam III/d 1-rIAI' 

375. Thc primary objcctivc of any action taken by Ihe Gold Coast Gov(:1'I11n(,1I1 should 1)(: 
to alleviatc any disad,oantageous effects arising from the new river rcgimC' by introducing chall~es 
beneficial to thc fanning communities as a whole rathcr than paying compcnsation [0 individualso 
Some specific cases of individual loss would probably arise, however, and they should be met 
from the general fund recommended in paragraph 38 I. 

Fishing 
376. It is much more difficult to forecast the effects of the changed flow of the river on fishing. 

The oyster industry would probably not suffer, but additional studies should be carried out 
before the dam was closed. Fishing in the shallow creeks and ponds would undoubtedly suffer. 
The Commission has recommended to the Gold Coast Government that a small staff should be 
appointed forthwith in order to obtain more information about actual conditions before the 
flow of the river is changed. Again, it is considered that some of the losses might be com­
pensated by taking measures designed to assist the community as a whole rather than individuals. 
In Appendix VII, which gives a detailed analysis of this problem, it is recommended that £350,000 
would be a prudent estimate to provide for such measures. It should form part of the general 
fund recommended in paragraph 381. 

Keta and Songaw Lagoons 

377. In general, the construction of the dam should not affect adversely production fr0111 
Keta Lagoon, but a supply of sea water into Songaw Lagoon would need to be introduced. It 
would be for the Gold Coast Government to decide whether certain additional improvements 
should also be carried out. 

Health 

378. Health conditions amongst the riparian communities should not be affected as a result 
of the changed conditions of the river. A more stable flow of the river would not be favourable 
to the breeding of tsetse and S. damnosum (see Chapter 16). The incidence of malaria is already 
high. The annual flood may impede the breeding of mosquitoes to some extent, but ob~ervation 
indicates that it does not last long enough, nor is it always sufficiently extensive, to have a major 
effect. The plans of the Gold Coast Government to erect a new hospital either at Adidome or 
Sogankope should improve present conditions, and the hospital at the smelter township would 
also provide additional facilities. 

Water 

379. The quality offuture water supplies , hould be a" ured b) the smelter company preventing 
effluents escaping into the river, and by the exercise of proper care in the application of insect­
icides as part of the control measures carried out to presenoe health and sanitation. Adequate 
quantities of water should be provided during the filling period by means of the regulating valve 
with a capacity of 5,000 cusecs; after the lake had filled the generation of power would auto­
matically ensure an ample supply of water. 

COll1111U11ications 

380. Greater control over the ri,oer after the dam had been constructed , hould assi, t the 
development of water transport, and a modest expenditure by the Gold Coast Government on 
two or three secondary roads as part of the programme on which it has already embarked suc­
cessfully would bring a marked improvement in the present relatively bad communications in 
the area. The development of roads around the smelter area would also provide additional 
!;lcilities, and the general result of these imprmoed communications should be to increase economic 
;1cti,"ity amongst the riparian communities. 

Fillal/cial bllplicaiiOl/J 

38 I. The Commission h,b recommended that £500,000 should be accepted a<; the amount 
which might prove to be required in order to mitigate the effects which could follow from the 
construction of the dam, and to meet proven claims for compemation resulting from the changed 
conditions. Of this, £350,000 is estimated as a possible liability in respect of fishing in creeks 
and ponds. The balance would be available to meet the cost (about £20,000) of staff to make 
further il1\oestigations into fishing and agriculture between the present time and 1962 (the 
carliest date for claims, which might continue to arise until as late as 1970), to meet claims for 
100. of agriculture or fisheries, to make general improvement') instead of paying individual 
compen.ation, and to meet possible costs for widening channels or developing other facilities. 
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Liabili~y 

382. The Gold Coast Government considers that this sum of £500,000 should be a charge 
on the Project; the matter would need to be resolved by negotiation when the future of the 
Project was considered (see also paragraph 47 I). 

CHAPTER 16 

PROBLEMS OF HEAL TH A.\'D SAXITA TID.\' ASSOCI.1 TED IJ'ITH 

THE FORjIA TIO.V OF THE NEW LAKE 

A. I::'-ITRODUCTION AND GENERAL COI';CLUSION 

Introduction 

383, The great importance of the problems of health and sanitation which would arise from 
the formation of the new lake has been fully recognised by all concerned with the \' olta Project. 
The Preparatory Commission, at the start of its work, made arrangements to advance and 
elaborate the earlier investigations into these problems in which Profe~sor Lewis Berner of the 
Cniversity of Florida had played a leading part. 

38+ The Commission wished to ensure that a very careful survey was made into the em'cls 
which the new lake might have on the health of people who would live in its neighbourhood 
and, indeed, on the health of the country as a whole. In addition to defining the problems, the 
Commission wanted to draw up a comprehensive plan for controlling the various diseases and to 
assess its full administrative and financial implications. As well as this, it was desired to analyse 
with 'pecial care the health problems which might arise in the temporary township at Ajena 
and in the permanent township near Kpong. The principle followed was to ensure that the 
Project would not came any deterioration in the health of the peoplc affected by the schelllc. 

385. \Nith the agreement of the two Governments, the Commission invited the late Dr. 
i\ndrew Topping, C.M.G., T.D., ~,f,D., '\LA., Ch.B., D.P.H., F.R.S.Ed., F.R.C.P., then Dean 
or the London School of Hygiene and Tropical 'Medicine, and Professor George Macdonald, 
c.~I.G., M.D" eh.B., .\1.R.C.P., D.P.H., D.T.'\L, Director of the Ross Institute of Tropical 
Hygiene at the same school, to visit the Gold Coast and report on the problems of lakeside 
health and on those associated with the health of the labour forces. The latter problems are 
dealt with in Chapters 9 and 10 of this report and in Chapter 10 of Appendix XII. 

386. Dr. Topping and Professor .\Iacdonald were assisted in their work by the Gold Coast 
.\1inistry or Health, by officers of the \\'e~t African '\leelical Research Council and the Nigerian 
l\falaria Sen'ice, and by the Cnited States Public Health Service. The Commission owes much 
to all these officials, particularly to Dr. Topping and Profe~sor Macdonald, ,mel appropriate 
;tckno\dedgements arc made in Chapter 44. The results of the investigations into the problem, 
of lakeside health and sanitation are recorded in .\ppendix VIII. The salient points in that 
appendix are <,ummarised in this chapter and they are given in some detail hecause of their 
importance to the people or the Gold Coast. 

Gmt'rol Conell/sion 

38i. It is de~irable to state immediately the general conclusion reached by the distinguished 
experts and specialist> \\ ho have imc,tigated these problems of health and sanitation. It IS 

this: 
". , ... , The creation of the new lake would bring with it many health problems. Some of 
the~e em be em-i.,aged at once and there would doubtless be others not now foreseen. 
Ho\\eH,\" the state of medical knowledge is such that it is extremely improbable that 
any problem would ari e which could not be readily o\-ercome, provided that a proper 
combination of knowledge \\as brought to bear on it." 

B. PRESEXT (;OXOI1'I01'; OF HEALTH IX THE .\REA SUBJECT TO IXU:.IDATIO:-1 

Lac/.: of Il!formatioll 

388 .. \t pre~ent, there is insufficient knowledge about the state of health of the inhabitants 
in the area subject to inundation, and its yicinity, to provide a basis for any subsequent state­
ment that the lake had n~t caused any deterioration in their health. One of the first duties of 
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I~/le(t.f (If the !Jam alld I,a/lf 

Ill(' Illcdical organi~ation within the \'olta Ri\'er Authority, thrrclcJl'(', would hr 10 ('sl;d)Ji~h ,I 
dalulll lillt' or thc ~Iandard of health normally enjoycrl. 

S/lt't'ip'C DiH'ores 
389, Thc main diseases which now cxist in thc area and thc proposcd methods of control 

arc described in detail in Chapter 2 of Appendix VIII. Thc cssential features are as follows. 

J[alaria 

390. The present incidence of malaria in the area is considered to approximatc to that in 
the rest of the Gold Coast. It is probable that the creation of the lake might encouragc the 
breeding of Anopheles gambiae and A. funestu:s. Some degree of clearance of marginal and emergent 
vegetation might be desirable (and would in any case be necessary in connection with the 
pre\'ention of trypanosomiasis) and the primary method of control, subject to confirmation in 
the light of trials now being carried out in Nigeria, would be by the use of residual insecticidcs. 

Trypanosomiasis 

39I. The tsetse fly is numerous in the area which would be covered by the lake, but the 
disease, trypanosomiasis (" sleeping sickness "), is relatively rare. The reasons for this are not 
clearly understood and caution must therefore be exercised in forecasting events, but it would 
be unjustifiable to predict an important increase in the disease due to the multiplication of 
lakeside breeding places for the fly. The foreseeable risk is associated with the possible develop­
ment of the lake as a means of transport down which" sleeve" epidemics might be propagated 
(primarily from the northern parts of the Gold Coast and adjacent French territories where the 
disease exists on a serious scale), in a manner similar to their extension along the main routes 
of land communication. 

392. There is incontrovertible evidence from all parts of \Vest Mrica that outbreaks of 
trypanosomiasis are eminently controllable, and a combined surveillance and control mechan'ism 
is perfectly capable of detecting an outbreak in its very early stages and bringing it to a rapid 
end. The means used would be largely drug treatment and prophylaxis. Some selective bush 
clearance would also be necessary at points where lake ports developed, and the declaration of 
certain Forest Reserves from which people would be excluded (as far as practicable) would also 
be of assistance. Detailed recommendations are made in Appendix VIII. 

Onchocerciasis 

393. For understandablc reasons thcre has been more public concern in the Gold Coast 
about the possibility of the Project increasing the incidence of onchocerciasis (known loca lly as 
" river blindness") than any other diseasc. It is therefore dealt with here at length. In this 
particular case it can be emphasised again that the methods of control proposed in Appendix VIII 
should not only prevent any increase in onchocerciasis as a result of the development of thc 
Project, but, in fact, make a material contribution to the improvement of the health of thc 
people throughout the lake area and below it. 

394. Onchocerciasis already exists in a considerable degree in many parts of the lower \'olta 
valley and particularly in the ten miles abovc the projected dam and along the river below it 
down to the lower end of the Kpong rapids. The incidence is severe; 68% of the total 
population of Atimpoka immediately above the Senchi rapids arc infected, including 92 °0 
of the adult males. Dr. M. H. Hughes, M.A., D.M., Dip.Batt., D.T.M.& H., has also 
demonstrated that 26 °'0 of people become infected within 2 years of exposure, 65 ° '0 of people 
become infected within 4 years, and 87 °'0 within 6 years. Ocular lesions (" river blindness") 
do not occur with this frequency or rapidity, but evidence associating these with infection is 
sufficient to make it imperative to regard the disease as of the greatest importance. Under 
no circumstances should work on the Project be permitted to increase the incidence, and 
labourers tcmporarily employed shou ld not be exposed to any material degree of risk. 

395. The influence of the lake would undoubtedly be to reduce or even eliminate totally 
the breeding of Simulium damnosum (the fly responsible for transmitting the disease), within thc 
area inundated. It is beyond doubt that in this area the incidence of the disease would thus bc 
reduced. ~o ~pecial measures to deal ,,-ith it are therefore indicated. Considerable advantagc 
would be gained by the local elimination of the disease and also by the resultant cutting off of 
the focus between Ajena and Kpong from the main source of the di,ease in the north, thereby 
making it pos,;ible to el1\'isage its ultimate complete elimination from the Ajena tKpong area. 

396. Construction work it elf is not likely to exacerbate the breeding of S. damnosum, but it 
would undoubtedly bring large number<; of people into contact with it who might otherwise 
escape. Special control measures to protect this population would therefore be necessary. It has 
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Other DiseflSes 

406. There is no reason to forecast a possible exacerbation of any other conditions. l\Iost 
other conditions which could conceivably be increased by the creation of the lake such as 
bancriftian filariasis, yellow fever, and dengue would, in any case, be adequately controlled 
by the proposed malaria control scheme. There is the possibility that the alteration of water 
levels and the consequent change in the nature of wells could induce a higher incidence of 
~inea worm than is now present, but this could be avoided by the recommendations which 
have already been made for the provision of adequate safe water in the new villages which would 
be created. Despite this assurance there would have to be constant surveillance and the Medical 
Survey Team working under the Lakeside Health Section (paragraph 41 I) should be capable 
of recognising the increase of any disease of importance. 

Resettlement of People Living in the Lake Area 

407. Reference is made in Appendix VIII to the precautions which would need to be taken 
to preserve the health of the people after mo\"ing to new villages. While it would be very undesir­
able for unrestricted settlement to take place too close to the lake margin, it is recognised that 
fishermen and farmers wishing to cultivate the exposed land around the lake would naturally 
wish to live as close as possible to their place of work. The health of such communities would 
require supervision from the Medical Survey Team. These facts have been taken into account 
in preparing the plans for resettlement. 

C. METHOD OF APPROACH AND ORGANISATION 

Two Stages 

408. Risk of disease has been envisaged in two distinct phases. The first-when the risk 
would be greatest-has been described as the" dynamic stage," and would extend from the 
time when approval was given to proceed with the Project until (say) two years after the smelter 
was in production. A second stage of routine control and maintenance would then commence. 

,II/oration if Responsibility 

409. During the initial dynamic stage, when the principal risks would apply, arrangemenLs 
would be made with the Gold Coast Government and other authorities for the Health and 
Safety Division of the Volta River Authority to execute or supervise all measures for the main­
tenance of health in the areas immediately affected. When that stage had passed, responsibility 
for different aspects of health work would be assumed by the Gold Coast Government, the 
aluminium companies and the Authority in accordance with the logical division ofresponsibility. 
The responsibilities and duties of the Authority in this connection are contained in the draft 
Rill at Appendix XVI. 

410. The problems fall into two natural groups; those following the creation of the lake and 
other measures of water management, and those following the aggregation of labour and the 
development of townships. The organisation for dealing with the latter problems is described 
in Chapter 10 of Appendix XII. It is only necessary here to consider the arrangements for 
surveying and controlling lakeside health. 

Ahgallisatioll 

'" I I. In order to do this it is recommended that within the Health and Safety Division of 
the '"olta Ri,er i\uthorit)' there should be a Lakeside Health Section. Its functions should be 
the continuom ,tudy and appreciation of the health state of the population, and of the factors 
incidental to "ater management which might influence it in the neighbourhood of the lake and 
the water controlled below it, and the control of the special hazards which water management 
might create . 

. p 2. Originally, a survey unit should be established containing several workers, an 
cpicicmiologi,t, aquatic biologist, entomologist, botanist, malacologist and chemist, though 
ultimateh on the analog) of the Tennessee \ 'alley Scheme the unit might be reduced in size a, 
thc implications of water development became better understood. These workers should be free 
to tudy their problems, to sun'ey, and to advise on control, without having executive function s 
in thi, la,t respect, such work being undertaken by field officers. In addition , within the Lakeside 
Health Section, there would, of course, be executi\'e control teams to deal with specific diseases. 

Costs 

4 I 3. The organisation required to carry out the \"arious techniques and measures of control 
i, de(,liled in Chaptcr 3 of Appendix YIIL together with e~timates of cost. The vital factor in 
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F..ffrrls 'If IIIf Dam and LaAr 

422. In the sec-ond an'a, the riparian communities living downstream from the: dam ~h{)ukl 
ufl'er very little loss in their farming, but there would be some damage to fishing since various 

creeks and ponds would no longer receive repleni~hment from the annual flood. Production from 
the Keta and Songaw Lagoons should not be seriously affected, but provision would have to be 
made for the introduction of sea water into Songaw. 

Supplies qf Local Foodstuffs 

423. As to the other three areas, the effect of the Project should be to stimulate agriculture 
in the districts surrounding the mines, the dam and the smelter, and the demands for food from 
the new populations should be met without difficulty. The further development of the Govern­
ment's present programme of feeder roads in the Krobo area (where the smelter would be built) 
would undoubtedly encourage agricultural production, and the Commission has recommended 
that the Government should place particular emphasis on the development of this part of the 
Gold Coast, for the Krobos are renowned for their industry as farmers. At Tema there is little 
prospect of food requirements being met locally, but they should be capable of satisfaction from 
other sources which at present supply Accra. Increased production by the Krobos could un­
doubtedly play an important part in meeting these demands, as well as those of the smelter 
township. 

Reserve Supplies and Availability of Meat and Fish 

424. A reference is made in Appendix IX to arrangements for providing alternative sources 
of food, and to additional steps which could be taken to increase the supplies of meat and fish 
required for the high protein diet recommended for the labour forces during construction (para­
graph 204). 

Firewood 

425. An appreciable supply of firewood would be required for the labour forces at the dam 
and smelter sites, both during the construction and operating phases of the Project. The four 
forest reserves referred to in paragraph 309 would be inundated by the new lake, and recom­
mendations are made in Appendix IX for the extraction of wood from two of them in advance 
of flooding. Once more, the further extension of the Government's programme for the develop­
ment of feeder roads would be an essential factor in this process. 

426. After the lake had formed, two areas covering 172 square miles north-west of the present 
junction of the Volta and Afram Rivers would become virtually isolated. This land is covered 
with savannah and small strips of riverine forest. It is recommended that the areas should be 
turned into forest reservations and ultimately used to meet the long-term requirements of the 
smelter township. 

427. The staff recommended (paragraph 330) for dealing with compensation and resettle­
ment in the inundated area includes two forestry officers who could organise the utilisation of 
the existing forest reserves as well as the introduction of new reserves. These officers could also 
give attention to the provision of shade and fruit trees in the new resettlement villages. 

Erosion and Conservation 

428. It is not anticipated that serious problems would arise either in the field of erosion or 
of conservation, but these matters are considered in Appendix IX, together with a recommend­
ation that consultation with the French Authorities should be maintained as part of a general 
policy of facilitating conservation throughout the watershed area, of which 59% lies outside the 
Gold Coast. The existing legislation in the Gold Coast gives the Government adequate power to 
take whatever steps might be necessary to preserve and reclaim land, to protect sources of water, 
and to facilitate conservation. 

Clearance of Vegetation 

429. There would be several advantages if widespread clearing could be undertaken before 
flooding commenced. In any case, a restricted amount of clearance would be essential for reasons 
of health and sanitation and to facilitate inland navigation. These needs are discussed in Append­
ices IX and X. Practical and economic considerations rule out the possibility of complete clear­
ance. There are about 50 square miles of riverine forest in the area subject to inundation and a 
sample count in one square mile showed 133,666 trees and saplings, about 2,000 ranging from 
6 ft. to over 10 ft. in girth. The rest of the area can be broadly classified as savannah woodland, 
and a sample count there indicated an incidence of just under 100,000 trees and saplings in a 
square mile-one-third of which were from I ft. to 5 ft. in girth. 
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'~30. The Commission carried out an experiment in clearance, and also obtained information 
from other authorities about their experience in using various methods for removing the growth, 
so as to judge relative effectiveness and to ascertain costs. Detailed reference to this is made in 
Appendix IX, and it is apparent that the cost of clearing the entire area subject to inundation 
would be economically prohibitive. At a later stage, however, some part of the lake margin" might 
be cleared in order to assist agricultural production. 

lvlajor Opportunities jor Increased Food Production 

43 I. There would be three major opportunities for increasing the local production of food as 
a result of the introduction of the Project. The first would be an opportunity for agricultural 
development along the margins of the lake-some 2,000 miles in length-but it would take time 
to find the necessary farmers and, where necessary, to acquaint them with new techniques: the 
preservation of their health would also require careful consideration. The second opportunity 
would exist in developing large scale fisheries in the new lake, and the third possibility would 
arise in the field of irrigation. 

Fisheries in the New Lake 

432. The Commission was fortunate enough to have the advice of Dr. E. B. Worthington, 
M.A., Ph.D., lately Secretary-General to the Scientific Council for Africa South of the Sahara, 
about the fishery potential of the new lake. At a conservative estimate, it is considered that the 
lake might produce 18,000 tons of fish a year-an amount equivalent to the present total catch 
off the sea coast. In 1954, the Gold Coast imported 10,800 tons of tinned and smoked fish at a 
cost of about £2 million. 

433. Of course, it would take time to develop this great potential. A large number of additional 
fishermen would be required, new techniques would have to be introduced, and a considerable 
organisation for handling and marketing the catch would need to be built up. Health would 
need to be safeguarded as well. There can be no doubt, however, that a new and appreciable 
source of wealth for the people of the Gold Coast would be created. 

Irrigation 

434. A description is given in Appendix IX of the experiments which the Gold Coast Govern­
ment is already making with a view to irrigating the plains of Accra, which extend over some 
1,500 square miles. This area lacks water and as a result is sparsely populated. So far 100 acres 
have been brought under irrigation and various trials are being carried out. If successful, the 
Government would consider extending the experiments to about 18,000 acres. Ultimately 200,000 
or 300,000 acres might be covered, but that is of course a very long-term objective and entirely 
dependent on the success of the earlier investig;;ttions. 

435. Cost would not be the only factor in developing irrigated farming. Additional manpower 
would be required, and it would be necessary to ensure that the farmers would be willing to adapt 
themselves to entirely new methods. All this suggests that the basic problem should be approached 
with great care and particular consideration paid to the human element. 

Fertilisers 
436. It has been suggested that fertilisers should be produced in the Gold Coast by using 

part of the power from Ajena reserved for local use (paragraph 85). The suggestion raises many 
technical and economic issues and the Gold Coast Government is now making preliminary 
enquiries into the proposal. 

CHAPTER 18 

CONCLUSIONS AS TO THE EFFECTS OF THE DAM AND THE LAKE 

437. The Commission considers that the local effects of the dam and lake could be dealt with 
satisfactorily, assuming that the Gold Coast Government arranged for the immediate establish­
ment of an effective organisation to deal with compensation and resettlement in the area subject 
to inundation, and with the effects of the changed river conditions on the riparian communities; 
and assuming that the Volta River Authority implemented the plans and recommendations made 
in this report for dealing with the problems of health and sanitation. 
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CHAPTER 19 

FIN.1NCIA L .1ND }.'CONOM Ie ASP EG is: INTROf) UCTION 

438. The Commission's study of the financial and economic aspects of the Projc t represented 
the second stage of its work. Particular care was taken in ana lysing the various problems in thi~ 
field for it was appreciated that any of them might influence decisively the scheme's prospects 
of ~uccessful development. The results of the Commission's enquiries arc contained in Appendix 
. 'III; the most important features ar summarised in this part of the report. 

+39. The first requirement was to establish realistic estimates for the five component parts of 
the Project, and for those capital works which the Gold Coast Government would necd to carry 
out simultaneously. Chapter 20 describcs the method of approach to these estimates and the 
fundamental assumptions on which they were prepared, and sets out a summary of the estimates 
themselves, with some explanatory notes. 

4+0. The annual charges arising from the Project are dealt with in Chapter 2 [ which also 
shows the estimated cost of power at the various stages of development. The determination of 
railway freight rates and certain other factors influencing the cost of aluminium production arc 
discussed in the same chapter. 

4+ I. Chapter 22 reviews the e timates in the light of genera l experience in recent years with 
major construction projects in the Gold Coast and in other countries. It indicat that estimates 
ha\'e often been substantially exceeded in the event, and in view of thi the Commission recom­
mends that an allowance of 40° 0 to 50° 0 should be added to the estimates of capital co t when 
considering the provision of finance for the Project. 

442. External factors, such as rises in world prices, which might influence the cot of the 
scheme are considered in Section A of Chapter 23, and their probable effects on it economic ' 
are cxamined. 

443. Variou~ internal Gold Coast factors which might influence the cost of the Project, such 
as policy in regard to cocoa payments and wages, are reviewed in Section B of Chapter 23, and 
their probable effects considered. The posibility of the Project iL~elf creating an inflationary 
trend in the Gold Coast econom) is also discussed in thi~ chapter. 

444. The wider impact which the scheme might have on the Gold Coa!>t economy i reviewed 
in Chapter 24. Attention is drawn to the more important effects, but a detailed quantitative 
a,,'essment is not made since the Gold Coa t Government has been advised independently on 
this aspect by Professor W. Arthur Lewis, Ph.D., B.Com., 1.A., L.H.D. , Stanley Jevons Pro­
fessor of Political Economy at Manche ter University. 

445. Certain general economic considerations are discu sed in Chapter 25, and the following 
chapter summarises the Commission's con lusions as Lo the financial and economic aspects of 
the Project. 

446. Elsewhere in this Report an appropriate acknowledgement i~ made of the mo t valuable 
assistance given to the Commission in dealing with these problems by officials in the British and 
Gold Coast Governments, the consulting engineers, Cooper Brother~ & Co" Aluminium Lab­
oratories, and Professor W. Arthur Lewis. 

CUAPTER 20 

C.iFfT.fL COST OF THE PROJECT 
.IIethod of 11na(ysis 

447. For the purpose of c,timaLes the capital investment was comidered under SIX malll 
headings: 

Jointly Financed 
A. Dam and power in,tallation and ancillary works; 
B. All costs incurred in setting up the smelter and mines; 

Gold Coast Government Financed 

C. The new railways and improvements to existing railw<I) s required lor the Project; 
D. Other direct commitments arising from the Project; 
E. Other possible investment arising from the Project; 
F. Allied development expenditure (including the port ofTema). 
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448. A summary of these six e~timates is given below in the following table: 

SUMMARY OF ESTIMATES 

Jointly Financed 
A. Dam and Power 

Installation 
B. Smelter and Mines 
Gold Coast Government Financed 
C. Railways 
D. Other Direct 

Commitments 
E. Other Possible Investment 

Arising from Project 
F. Allied Development 

Expenditure 

Total 

TOTAL 

Initial Stage 
£m 

60.2 
43. 1 

15·9 
2·5 

1.5 

39·4 

59·3 

162.6 

Intermediate Stage 
£m 

64.0 
57·9 

16.6 
2.8 

4.2 

39·4 

63.0 

184.9 

Final Stage 
£m 

18.1 
5.0 

10.0 

39·4 

67.6 
91.2 

Noles : (a) The estimates for the dam and power installation provide for 100
0 more electricity than the li~lIrc' in thl' Whit(' 

Paper. 
(b) The heading" Allied Development Expenditure" covers inYestment in port, town and road de\dopment which 

the Gold Coast Government has already decided to undertake for the general benefit of the country irrespective of 
the decision on the Volta Project. The expenditure would therefore form part of the normal development programme 
of the Gold Coast, but is included in the abo\'e table since all the works concerned would be essential for the 
operation of the Project. 

(e ) All figures are based on 30th September. 1955, prices, and make no allowance for rises dUl;ng the ('onstruction 
period in wages or materials costs. The addition of an extra allowance is suggested later in this Report, and adjust('d 
estimates appear in paragraph 520. 

Responsibili~y for Preparing and Checking Estimates 
449. For Estimate A the consulting engineers were responsible for the preparation of the 

figures for the power development works although certain other items were derived from different 
sources (e.g. the estimate of expenditure on health precautions in the lake area was obtained 
from the studies of Professor Macdonald and Dr. Topping). Estimate B was provided by Alu­
minium Laboratories. For Estimate C the consulting engineers assessed the cost of new railway 
construction, while the Gold Coast Government prepared the estimates for improvements to 
existing lines and for the cost of locomotives and rolling stock. Estimate~ D, E and Fare ba-;ed 
on figures provided by the Gold Coast Government. 

450. Estimates A, B, and C would clearly be of decisive importance to the economics of the 
Project and were therefore prepared with particular care. To supplement the work of the con­
sulting engineers, the Commission retained the services of Cooper Brothers & Co. for the scrutiny 
of the power and railway estimates. ,\luminium Laboratories also made an independent ,tudy 
of the power estimates (which was fully discussed with the comulting engineers and Cooper 
Brothers & Co.) in addition to their preparation of estimates for the smelter and mine~ which 
was done in much more detail than would be their normal practice so many years before actual 
construction. 

The Work of Cooper Brothers & Co. 
451. The report of Cooper Brothers & Co. i, reproduced in full as Appendix XI V, and the 

following letter indicates that the firm was in general agreement with the method (A' investigation 
adopted by the Commi5sion, and endorses the power and railway estimates: 

COOPER BRO THERS & CO. 
CHARTERED ACCOUXTAXTS 

I -t GEORGE STREET, ~IAXSIO.- HOUSE, LOXDON, E.c.4. 

" Special Commi-ioner, 
Yolta River Project Preparatory Commi:;::;ion, 
Accra. 

Dear Sir, 
VOLTA RIVER PROJECT 

2nd November 1955. 

In your letter of 5th .-\ugust, 1954, you reque~ted us to examine and report on the 
estimates of co t in respect of both capital and operating charges of the hydro-electric 
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project and of the capital charges relating to the new railways. The final estimates have 
recently been completed by Sir William Halcrow & Partners and our report thereon 
will be sent to you to-day. 
2. You will see from the conclusion of our report that, accepting the technical found­
ation of the estimates as sound, we consider that the estimates examined by us have been 
properly compiled and fairly represent the probable cost of the capital and operati~g 
charges of the hydro-electric project and the capital charges relating to the new rail­
ways on the basis of prices, wages and other costs ruling at 30th September, 1955. They 
do not include any amouht in respect of inflation which may occur after that date, a 
study of which is contained in your report on the financial and economic aspects of 
the scheme. . 
3. As you are aware we were associated with the Volta River Project before the appoint­
ment of the Preparatory Commission, having been asked by Sir Wilfrid Eady in 1951 to 
advise the United Kingdom Treasury on the scheme. We have therefore followed the 
work of the Preparatory Commissio~ with much interest. We have been impressed by 
the wide range of the Commission's investigations and the detailed planning of all, 
phases of the scheme. The work of the Commission, its enquiries, plans and recom- , 
mendations are now set out in a series of reports dealing in detail with all aspects of ' 
the scheme. ' 
4. The Commission has directed particular attention to human factors and a basic 
policy making provision for the preservation of the family life and contentment of all 
employed on the scheme has been adopted. The Commission has also recommended 'the 
maximum use of modern mechanised methods during construction. This will reduce 
the labour force required for construction and will simplify the attendant problems of 
housing, feeding, health and other difficulties which might be expected in the rapid 
assembly of a large population in an undeveloped area. 
5. The various stages of the scheme have now been phased, as far as is practicable, to 
follow the construction of services which are complementary to them, such as the port 
at Tema and the new roads and railway. 
6. We have not examined the estimates made by the aluminium companies of the 
capital expenditure by the proposed smelter company or their estimates of the ability " 
of the smelter company to earn adequate profits. We understand that the United 
Kingdom and Gold Coast Governments take the view, which we think is reasonable, 
that the willingness of the aluminium companies to make a large investment in the 
proposed smelter company is a sufficient assurance that the aluminium scheme will 
be profitable. 
7. In the light of our association with the scheme before the appointment of the 
Commission and our knowledge of the work of the Commission, we have formed the, 
opinion that the scheme has now been carefully planned, and, on the assumption that 
the proposed smelter company will be able to earn adequate profits (paragraph 6), is 
economically sound. ' 

We are, ' 
Dear Sir, 

Yours truly, 
Cooper Brothers & Co." 

Work of Aluminium Laboratories on Power Estimate 
452. Aluminium Laboratories, in their examination of the estimates for the dam and power 

installation, prepared independent figures which were in very close agreement with those of the 
consulting engineers. Aluminium Laboratories obtained different costs for certain individual 
items which are dealt with later in this chapter, but the net result of their independent calcu­
lations was a total estimate about £700,000 less than that of the consulting engineers. The main 
differences between Aluminium Laboratories and the consulting engineers are fully discussed in 
the report of Cooper Brothers & Co. (Appendix XIV, paragraphs 48 to -Si), who conclude that, 
apart from three items where the differences virtually cance! each other" there is a convincing 
measure of agreement between Aluminium Laboratories and Sir William Halcrow & Partners." 

General Approach to the Estimates 
453. Throughout the investigations the Commission and all concerned with the Project were 

resolved that estimates of cost should be prepared on a conservative oasis, consistent with thc 
general approach to the Project described in paragraph 17. Fortunately very few problems arose 
in the consideration of construction works and ancillary services where final decisions as to design 
or financial responsibility could not be taken. In any case, they should not be difficult to resolve 

71 



454-457 Volta River Project: Report 

during negotiations between the parties. If it was not possible to determine the choice between 
alternative courses of action or methods of treatment then the more costly alternative was 
assumed for estimating purposes. 

Basic Assumptions for Estimating 
454. For the purpose of planning it was assumed that construction for the first stage of the 

Project would start in 1957 and conclude in 1964. The estimates in this chapter and Chapter 2 I 
are based on costs as at 30th September, 1955. (Chapter 22 considers possible price movements 
after this date.) They are also based on the site investigations and plans as they stood on the 
same date. Site investigations have not been carried forward to the same degree for each com­
ponent of the Project. For example, the dam and power installation has been surveyed in very 
considerable detail, but for "the railways and the mines and smelter (where there would be time 
to complete surveys after a decision had been taken to go ahead with the Project) the estimates 
are not based on detailed bills of quantities. On the other hand, for many items in Estimate F, 
such as the port of Tema, the actual contract price is known and is subject to variation only for 
specific reasons listed in the contract. 

455. The estimates would not be further refined until a decision was reached to go ahead 
with the Project, when tenders could be obtained, and survey work completed for those items 
which would follow later in the construction programme. The estimates are based on much more 
detailed surveys than the earlier figures published in November, 1952, when it was recognised 
that" the risk of exceeding the estimates even by a substantial margin is not one which could 
be removed from a scheme of this kind.'" Although the estimates have now been prepared, 
checked and rechecked, some qualification of this sort must still stand, and an examination of 
factors which might lead to significant variation is included in later chapters. The estimates 
tabulated in this chapter represent the cost of the Project, allowing an appropriate contingency 
margin, if prices and wages were to remain at their present level and if progress in construction 
were reasonably smooth. The result of a more cautious assessment of the future course of events 
appears in Chapter 22. 

Marginfor Contingencies 
456. It might be thought that the intensive investigation of the scheme which has now been 

made would justify some reduction of contingency margins below the conventional figures. The 
Commission considers, however, that no reduction would be prudent in view of the size, com­
plexity and duration of the Project, and the inevitable difficulties of launching a major con­
struction scheme in a country where no development of comparable size has previously been 
undertaken. The estimates therefore include throughout a contingency element rather above the 
normal; and for certain items, including those for which completion of surveys has been deferred 
until a decision to go ahead with the scheme, a special addition to the contingency margin has 
been made. 

The Estimates 
457. The estimates, which are summarized in paragraph 448, are set out in full with detailed 

comment in Chapter 2 of Appendix XIII. The following paragraphs draw attention to the more 
important aspects, and contain brief tables of the main items in each estimate. 

ESTIMATE A: DAM AND POWER 

Preliminary Surveys 
Roads 
Dam and Power Station 
Temporary Housing 
Permanent Housing 
Compensation and Resettlement 
Volta River Authority 
Lakeside Health Maintenance 
Other Health Expenditure 

INST ALLATION 

Initial Stage 
£ million 

1.3 
0·4 

26.6 
4·9 
0·3 
3·5 
1.5 
1.1 
0.1 

Transmission Lines, Switchgear and Metering 
Contingencies and Engineering 

J.I 

6.8 
12.6 Interest 

TOTAL 60.2 

Notes: (a) The cost of extension to the final stage would be £7.4 million, representing almost entirely the additional cost of 
the power station, making a total of £67.6 million. . ' . .. 

(b) The amount of power which the consulting engineers now estimate would be available from tillS lllstallatIon IS 

about 10% greater than that originally anticipated. 
, Para. 23 of Appendix II of the White Paper (Cmd. 8702). 
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Prrfim;lIary Sur1ieYs 

458. £1.3 millions includcd lor preliminary surveYH largely represcnts expcnditure already 
incurred in successive stages of investigation into the power installation, by West African Alu­
minium Limited in the first place, then by the Gold Coast Government, and finally by thc 
Preparatory Commission on behalf of the two Governments. It has been agreed that these costs 
would be chargeable to the power scheme. The bulk of the expenditure under this heading 
relates to the cost of engineering investigations . . 

Main Works 

459. The most important item in the estimates is the very large sum required for the main 
works (£26.6 million for the initial stage) of the dam and power station. The assessment of the 
work involved in excavation and rock and earth movement is a major factor here, and affects 
also many other items in the estimate which would depend on the size of the labour force and 
the duration of construction. The estimate is built up on a conservative basis of machine per­
formance and workers' productivity, not assuming anything beyond proved achievement in the 
Gold Coast wherever comparison is possible. The figures in question have been subjected to an 
exhaustive examination by Cooper Brotbers & Co. which is described in paragraphs 22 to 38 
of their report (Appendix XIV). Aluminium Laboratories have also given special consideration 
to this item and, while in broad agreement with the estimates for the dam and power installation 
as a whole (paragraph 452), would have taken a higher unit cost for rock excavation, this being 
in part offset by a lower rate for contingencies. 

460. The estimate for the indoor power station is based on the design submitted by Mr. 
G. A. Jellicoe (paragraph 71). The indoor station would be more costly than an outdoor type, 
and the estimates for the first stage are about £330,000 higher (including contingencies, engin­
eering and interest). Each of the two later stages would require an additional £50,000. 

461. The estimates for the main works include £500,000 for bonus payments to the contractor 
on satisfactory compliance with an agreed timetable. This is to ensure that an adequate incentive 
would be given to the contractor in view of the very heavy interest charges that would accrue if 
there were any delay in completion after substantial investment had already been made. Interest 
charges would accumulate not only on the dam and power installation, but also on the other 
component parts of the scheme which could not become remunerative until power was available. 
Aluminium Laboratories, while recognizing the vital importance of completion according to time­
table, would not themselves have included such a bonus in the estimates. The detailed arrange­
ments for the payment of any bonus would be discussed between the parties and incorporated 
in the contract for construction (paragraph 696). 

462. The estimate also includes £50,000 for special insurance that would cover the Volta 
River Authority against the risk of loss caused by delay due to exceptional flooding. The risks 
of damage to plant and equipment through flooding would be covered by the contractor in the 
normal way. It would be for the parties to the scheme to decide whether to take out special 
insurance against the risk of delay from such causes or to stand the risk themselves. 

Temporary Township at Ajena 

463. The cost of the temporary township that would accommodate the construction labour 
force, together with a substantial proportion of families, and provide hospitals and schools for 
the community, was estimated at £4.9 millions' (excluding engineering, contingencies and 
interest) by the consulting engineers. This estimate was based on certain recommendations about 
housing standards that emerged from discussions in the Gold Coast during 1954 and 1955. The 
temporary township would thus account for about 12% of the total of Estimate A for the first 
stage. The main reasons for the high cost are the duration of the construction period, which leads 
to the necessity of the recommended policy in regard to families (see Chapter 8); the timetable 
of construction, which requires a high degree of prefabrication (which is relatively costly) in order 
to provide housing in time for the rapidly increasing labour force; the general desire for satis­
factory housing standards; and the difficult nature of the only possible site within reasonable 
distance of the construction area. 

464. The aluminium companies have expressed reservations on the estimate for the temporary 
township, and the estimate of Aluminium Laboratories assumes that the cost could be reduced 
substantially. 

465. In view of the high cost of the temporary township the Commission has considered a 
number of possible economies by the use of joint sites for construction forces (for the dam and 
power installation and for the smelter) or for construction forces in the earlier phase and operating 

2 This includes about £400,000 for recurrent costs of health and education services, and £800,000 for recurrent cosls of 
electricity, water, etc. The capital expenditure would be £3.7 million . 
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staff in the later phase; or by the use of certain joint facilities such as hospitals. However, such 
economies are ruled out by the physical nature of the sites, or by the timetable of construction 
which causes the periods of maximum employment on the construction of the dam and of the 
smelter to overlap. The temporary township has therefore to be planned as a largely self-contained 
unit. The net cost could, however, possibly be reduced by the collection of receipts such as rent 
from construction workers and the residual values of buildings and equipment. It would be the 
recommended policy to collect rents and to obtain the maximum residual value for all assets 
relating to the township. At the same time experience indicates that it would be unwise to reckon 
on too optimistic assumptions concerning receipts from the above sources; in accordance with the 
Commission's generally conservative policy, no credit is assumed in the estimates. 

466. In agreement with the two Governments and the aluminium companies, the Com­
mission in 1955 initiated further investigations into the temporary township by the firm of 
Architects' Co-Partnership in association with Dr. O. H. Koenigsberger (see paragraphs 260 to 
263). The main objective of this investigation was to achieve a substantial economy in the cost 
of the township without departing from the basic policy of providing facilities for family life. 

467. The financial results of this investigation showed that the original estimate of the 
consulting engineers (£4.9 millions) could be reduced b.y approximately £850,000. This saving 
could be achieved principally as a result of some modification to standards of accommodation, 
by different methods of construction and by a more compact town layout. 

468. This further investigation showed that the original estimate could not ' be reduced in 
other ways without virtually abandoning the policy for families advocated by the Commission,. 
This is discussed further in paragraphs 552 to 556. 

Permanent Township at Ajena 

469. The estimates include £340,000 for the permanent community that would be required 
at Ajena for the power-station operating staff. The planning of this township was the subject of 
independent study by Mr. Thomas Scott (paragraph 65) and the estimate is in accordance with 
his recommendations. 

Compensation and Resettlement 

470. The provision of £3,500,000 in the estimates is in accordance with the 1952 proposals 
under which this ~um would be the maximum charge on the power project. The reports on the 
area subject to inundation and on the riparian communities downstream from the dam (Append­
ices VI and VII) estimate the cost of compensation and allied measures at approximately 
£4,000,000 for the former area and £500,000 for the latter. Of the estimated total of £4,500,000 
the sum of £3,500,000 has been included here for the power project. The £1,000,000 representing 
the excess of estimated compensation over the maximum previously agreed as chargeable to the 
pow~r project, has been assumed to be borne by the Gold Coast Government unless agreement 
otherwise is negotiated between the parties, and is included in Estimate D. 

471. The Gold Coast Government has expressed the view (paragraph 382) that the cost of 
compensation, etc., below the dam (estimated at £500,000 of the total £4,500,000) should be 
chargeable to the power project over and above the £3,500,000 formerly agreed as the maximum. 
The Government has pointed out that the disturbance to the riparian communities downstream 
of the dam was not specifically considered in the course of the 1952 discussions, and that a fresh 
issue is therefore raised. In addition, the Gold Coast Government has suggested (paragraph 336) 
that the information now available justifies reconsideration of the earlier understanding as apply­
ing to compensation above the dam also, especially since the increased lake area would provide 
the 10% addition to the power potential. These questions will need to be resolved in negotiation. 

Volta River Authority 

472. A sum of £1, 116,000 is included in the estimates for the cost of measures necessary during 
the construction phase to prevent any deterioration in health in the areas affected by the scheme. 
The estimate is based on the recommendations of Professor Macdonald and Dr. Topping con­
cerning the problems of health and sanitation arising from the formation of the new lake, and 
Was included in the examination of the estimates by Cooper Brothers & Co. and endorsed by 
that firm. 

473. In addition, a sum of £1,500,000 is included for the administrative and other costs 
(excluding medical) of the Volta River Authority during the construction period. This sum in­
cludes an allowance for the essential staff who might be appointed to the Preparatory Commission 
in the period before the.Authority could be formally constituted (see paragraph 652). 
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475. Final technical arrangements have not yet been settled for the sub-station at the smelter 
end of the transmission lines [rom Ajena. The sum of £542,000 included in the estimate for switch­
gear and metering conforms with the arrangement by which the Authority would own the 
equipment necessary for allocating current as between the smelter company on the one hand and 
other Gold Coast consumers on the other. The aluminium companies would prefer an alternative 
arrangement which they estimate would cost £60,000 less. 

Interest 

476. The estimates include £12,600,000 for accumulated interest up to 31st December, 1964. 
In agreement with the two Governments a rate of 5% per annum has been taken for planning 
purposes, but is not intended as an indication of the actual terms on which money would be 
advanced, which would have to be negotiated between the parties. Differences in the rate of 
interest would have an appreciable effect on the total construction cost as the following table 
shows: 

EFFECT OF DIFFERENT INTEREST RATES ON COST OF 

DAM AND POWER INSTALLATION 

First Stage of Development (80,000 Tons) 

Interest Rate I 3% 4% 5% 6°/ 10 

£m £m £m £m 
Cost excluding interest 47·7 47·7 47·7 47·7 
Interest 7. I 9.8 12·5 15·5 

Total including interest 54.8 I 57·5 I 60.2 63.2 

Rates of interest would make an even greater proportional difference to the unit cost of power, 
as will be seen in paragraph 5 10. 

ESTIMATE B: CAPITAL COST INCURRED IN SETTING UP 

THE SMELTER AND MINES 

Scope of the Estimate 

477. This estimate covers expenditure which the smelter company would incur on the 
bauxite mines and village; the smelter and ancillary facilities; the township to be built near the 
smelter; and certain installations at Tema which are envisaged as the responsibility of the smelter 
company. The costs have been computed by Aluminium Laboratories on the same general 
assumptions as the other estimates for the Project. The estimate is summarised below, and 
attention is drawn in the following paragraphs to certain items of special interest. 

ESTIMATE B: SMELTER AND MINES 

Bauxite Mines and Village 
Smelter and Ancillary Facilities 
Smelter Township 
Installations at Tema 

TOTAL 

Housillg for Construction Force 

Initial Stage Extension to 
Final Stage 

£m £m 

2.8 
32 .7 

6.2 
1.4 

43·[ 

Total at 
Final Stage 

£m 

3·5 
71.0 
14·7 
2.0 

91.2 

478. It is proposed that the majority of construction workers would be housed in the perm­
anent township described in the next paragraph, which would be built sufficiently early for that 
purpose and would provide a proportion of family accommodation. The permanent township, 
however, would not be large enough to house the whole of the construction force, and the alu-
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Financial and Economic Aspects 

485. The estimates for improvement of existing facilities provide for the reinforcement of the 
present line from Kumasi to Koforidua, the most important item being the replacement of the 
existing 60 lb. rail by 80 lb. rail. This replacement would be essential if the heavy traffic of the 
Project were to be successfully carried in addition to present traffic. 

486. It should be noted that major sections of new railway construction have been successfully 
carried out in the Gold Coast during the past two years. The consulting engineers, with the 
assistance of Cooper Brothers & Co. and of the Gold Coast Railways and their technical con­
sultants, were thus able to study the actual costs of building the new railways from Achiasi to 
Kotoku, from Tema to Shai, and from Accra to Tema. These lines provide examples which should 
be a good guide to the construction of the Volta Project railways. 

Choice of Routes for New Lines 
487. The routes on which the estimates of £ro.5 million for the new lines are based-with 

one exception-are those which on technical grounds would appear to be the most economic. 
For example, three routes were surveyed between Koforidua and the smelter, and the Engin­
eering Report gives the reasons why the recommended route (with the z-mile tunnel) is expected 
to be the cheapest in spite of its higher capital cost. The only exception is the route followed in 
the immediate surroundings of Kumasi, where a link by-passing the town to the south has been 
used in the estimate instead of a more direct approach further north and passing nearer the centre 
of the town. The northern route, however, would raise objections from the town-planning point 
of view, and while the decision would be for the Gold Coast Government to take, the Commission 
has based the estimate on the more costly alternative; the additional capital expenditure thus 
incurred is estimated at about £500,000, and the additional annual operating costs at £60,000. 

Interest 
488. Interest has been computed at 5% per annum, as for the dam and power installation. 

In order to minimize the total interest charges, the installation of permanent way would not be 
undertaken immediately after completion of earthworks but would be deferred until later. Interest 
has been assumed to accumulate up to the end of I964 except for those lines which would be 
brought into general use at an earlier date. 

Locomotives and Rolling Stock 
489. The estimate for locomotives and rolling stock amounts to just over £4 million, of which 

rather over half relates to the movement of bauxite from mines to smelter, and the remainder to 
the movement of the aluminium industry's imports and exports between Tema and the smelter. 
The estimates for the latter traffic assume that no economies could be achieved by the design of 
a wagon that could carry petroleum coke inwards and aluminium ingot outwards; if a suitable 
wagon could be produced as the Commission has suggested, the estimates might be reduced. 

ESTIMATE D : GOLD COAST GOVERNMENT: OTHER DIRECT COMMITMENTS 

ARISING FROM THE PROJECT 

Scope oj the Estimate 
490. Of the three estimates of Gold Coast expenditure arranged under the headings D, E, and 

F, this is the only one that can properly be regarded as relating solely to the Project. The second 
and third headings each have wider implications, and expenditure under those headings would 
be undertaken on general grounds of national policy. Estimate D includes only items of direct 
expenditure to which the Gold Coast Government would be unavoidably committed if the Project 
went ahead. 

ESTIMATE D: OTHER DIRECT COMM ITMENT S 

Initial Stage Extension to Total at 
Final Stage Final Stage 

£m £m £m 
I. Compensation and resettlement 

(excess over £3· 5m ) 1.0 1.0 

2. General expenditure on 
establishment of new 
communities 1.5 2·5 4.0 

TOTAL 2·5 2·5 5. 0 

491. The amount for compensation and resettlement is included on the basis of the earlier 
arrangements under which the maximum liability of the power project would be £3.5 million. 
If the re\·iew of this arrangement (paragraph 471) were to lead to an increase in the agreed charge 
to power, the amount in this estimate would be correspondingly reduced. 
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492. The general expenditure for the new communities represents the cost of providing in the 
new townships, both temporary and permanent, those services which are normally the respons­
ibility of the central Government, such as the installation of postal services, and the provision of 
accommodation for police. 

493. Allowance is also included for expenditure on maintaining and improving the standards 
in the existing communities adjacent to the smelter area which would necessarily be affected by 
the Project, and which could in turn prejudice conditions in the smelter township (paragraph 247). 

494. It is not possible to make precise estimates of the expenditure under these various com­
mitments; in particular, an accurate assessment of the cost of necessary measures in the area 
surrounding the smelter could not be undertaken until the Gold Coast Government had com­
pleted the survey of the area, which has been recommended by the Commission. 

ESTIMATE E: GOLD COAST GOVERNMENT: OTHER POSSIBLE INVESTMENT 

ARISING FROM THE PROJECT 

Scope of the Estimate 
495. The Project would provide the Gold Coast Government with certain obligations and 

opportunities to maintain or improve standards, and to develop the economy. Investment under 
this heading would be undertaken as a rule only if the Government was satisfied that the results 
would justify the outlay. 

496. An approximate assessment was made of the potential commitment on those items which 
would be immediately foreseeable. Much larger figures would be involved if decisions were taken 
by the Government to proceed with large-scale irrigation works, the development of the hydro­
electric scheme at Bui, or the construction of an extensive electricity transmission system. 

ESTIMATE E: OTHER POSSIBLE INVESTMENT 

Initial Stage Extension to Total at 
Final Stage Final Stage 

£m £m £m 
Fisheries, inland 

navigation, etc. 0·5 5.0 5·5 
Permanent housing 

(mainly at smelter) 1.0 3·5 4·5 

TOTAL 1.5 8·5 10.0 

497. The creation of the lake, and the change in the water regime below the dam, would 
provide the Government with opportunities to develop a number of possible activities in the fields 
of agriculture, fishing, and navigation, as indicated in Appendices IX and X. The possible com­
mitment in respect of permanent housing arises primarily at the smelter township where its amount 
would depend on the extent to which private persons and bodies and non-Government corpora­
tions financed the building of those houses that would not be occupied by smelter company 
employees. If the Government's policy were successful (paragraph 481), the above estimate might 
be considerably reduced. 

ESTIMATE F: GOLD COAST GOVERNMENT: 

ALLIED DEVELOPMENT EXPENDITURE 

Scope of the Estimate 
498. This heading comprises substantial expenditure, to which the Gold Coast Government 

is already committed, on the development of a port and a new township at Tema, and on the 
construction of certain roads (see Chapter 4). These commitments have been accepted by the 
Government as part of the normal development of the country irrespective of the decision on the 
Project. The works would, however, be essential for the execution of the scheme, and the ex­
penditure is included here, and in the summary of estimates at the beginning of the chapter, in 
order to present a full picture of the possible financial commitment of the Government arising 
from the Project and associated development works, and in order to record accurately the extent 
to which the Government would contribute towards the success of the Project. 

ESTIMATE F: ALLIED DEVELOPMENT EXPENDITURE 

Eort' of Tema 
First stage (including preliminary works and port equipment) 
Second stage 

Tema township 
Roads and bridges 

TOTAL 

£ million 

14·9 
4.0 

1 I. 1 

9·4 
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Comparison with thl' White Papa Fiqwl'S 

500. The following table compares th "tim'lll" now pn"C'nll'd "ilh tho (' \\hi ·h app ar('d 
in the 1952 White Paper: 

Smeller Capacil), 

I. Power Project (a) 

2 .• melter and Mine. 

3. Gold Coast Go\;crnmcnt 
Public Works (b) 

4. Total (e) 

80,000 Ion.! 

1952 1955 

£m [.01 
45·5 60.2 

29.0 .}3.1 

26.0 59·3 

100·5 Iti2.G 

I :!O,OOO 1011,( 210,000 1m/.< 

1!l52 HISS 1952 1'155 

£m £m [.m {m 
4~)'" 64.0 5~ · () 67.6 

:~9·o .i 7·9 6..j..!l 91.2 

2ei.O 6;1.0 26.0 7:2.'') 

----
114·5 184.9 1+-l.U '231. 'l 

.volu: (a) The 1955 estimates Cor item I pro\'ide Cor 10°" gTealer p<I\\cr Ihall Ih~ I~I~~ figu""'. 
b) Th .. 1952 and 1955 estimalccS Cor ilcm 3 do nOI cowr identical fidel.. a, nplaillrti ill par:lQ!raph 502. The figun ... 

Cor ilem 3 of the Table cannot thereCore Ix' <exactly ('omp'lrrti ill the ,atn" \\';1\ a, Ih"", for ilem, I and l . 11,i, j, 
reRected in the lotal figures. 

(e) If the amounts in Estimale Fare excludc:d from llw IOlal COsh (Oil Ihe ground., thai Ihey rurm pan of Ihe "3Iio,,:\1 
development programme (0 whicb thl' Gold Coa'i i, al(~ad\ ' cOll\ll\iJl~d ) Ih.- lotal, f<>r Ih~ Ihl'l'(, 'taQ!~ ixcom(' 
£123 m., £146 m., and £192 m. r('specli\(·ly. 

Reasons for Increases in Eslimates (or Power Project and Smdttr 

501. The estimates have increased since 1952 mainly became the further in\'e tigation ince 
then have shown that the full implications of the Project were not in all resp cts lore,een at 
that time. For example: 

(a) full account has now been taken of the commi tment in housing the labour forces and 
providing health and other services for them; 

(b) the cost of overcoming the lakeside health problems has now been calculated (in 1952, 
the enquiries necessary for making this assessment had not been carried out); 

(c) a few new elements, such as port equipment at Tema to be provided by the smelter 
company, are now included; 

(d) the estimate for the power installation now provides for generating capacity 10"" 
greater than originally planned; 

(e) rises in prices of plant, machinery and materials are other contributory factors. 
The increases for the power project have been offset to some extent by the deletion of the addit­
ional "safety margin" of 15% included in the 1952 estimates (White Paper, Appendix II, para­
graph 22; the White Paper is reproduced as Appendix I). The further surveys and t[1(' more 
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detailed work on engineering design carried out since 1952 have removed the main reason for 
the original inclusion of this additional margin. The provision of an allowance in all the estimates 
so as to take account 0(' future rises in cost and of other factors is discussed in Chapter 22. 

Comparison of Gold Coast Govl'I'nment Estimates JOT Port, Roads, Rail, etc. 

502. As stated in note (b) to the table in paragraph 500, the two estimates under this heading 
arc not comparable. The 1952 estimate covered the new railways, some roadS', and the port and 
township o(,Tema. The 1955 estimates include in addition expenditure on new trunk roads, some 
housing at the smelter township, and certain other items not foreseen in 1952. Even the estimates 
for the railways and the port of Temit arc not strictly comparable, since the 1952 figures excluded 
any allowance for locomotives and rolling stock, for improvements to the Kumasi-Koforidua line, 
or for the second stage of the port of Tema. 

503. The estimates for the new lines, for which £5 million was included in the 1952 figures, 
now stand at £10.5 million; this increase is partly due to the fact that in 1952 there had been no 
recent experience of constructing railway lines in the Gold Coast, and actual costs in the past 
two years have proved to be substantially higher than forecast. Moreover, the detailed surveys 
have shown that certain of the routes for the new railways lie in very difficult country. 

Provision of Finance 

504. The provision of the necessary finance for the power project and smelter is a matter on 
which the parties would wish to negotiate within the general framework of the earlier discussions 
recorded in the White Paper. No attempt is made here to set out the sources from which the 
funds corresponding to the new estimates would be forthcoming, nor the total finance that might 
be required from each party. Special mention of the financial resources of the Gold Coast Govern­
ment in relation to the possible extent of its participation in the Project is made in paragraph 534. 

CHAPTER 21 

ANNUAL CHARGES ARISING FROM THE PROJECT 

Cost of Power 

505. Estimates were made by the consulting engineers and endorsed by Cooper Brothers 
& Co. I of the unit cost of electricity delivered at the smelter from the dam and power installa­
tion. These estimates are based on the figures of capital cost discussed in the previous chapter 
and on an assessment of the annual cost of operation including the expenses which would be 
incurred in the maintenance of health around the lakeside (estimated by Professor Macdonald 
and Dr. Topping at £135,000 a year). 

506. Allowance is made for the amortisation of capital and the renewal of assets. Briefly the 
intention is that at the end of 80 years from the beginning of operation all loans should have 
been repaid, and all physical assets should have been renewed or appropriate amounts should 
be available in renewals funds. (See Annex B to Appendix XIII). 

507. It is assumed for the purpose of determining the cost of power that all available firm 
power would be used, and that it would be sold at the same price both to the smelter company 
and to the organisation supplying other consumers. In fact, a formula is under consideration 
which would take into account such elements as the load factor, so that the smelter company 
(following usual practice) would pay a lower price per unit than other consumers using electricity 
less continuously. Another formula is being worked out for the payment for irrigation water, 
but no credit to the Authority from this source is assumed. 

508. On the assumptions set out above the cost of power at the substation would be as follows: 
Pence per Unit 

First Stage 0.378 
Intermediate Stage 0.245 
Final Stage 0.199 

The above figures are based on prices as at 30th September, 1955, and on an interest rate of 5 o~. 
The effect of possible increases in the general price level and certain other factors is discussed in 
later chapters. It should be noted that the cost of power diminishes very substantially with 
increasing aluminium production, the cost at the final stage being little more than half the cost 
at the initial stage. The reason is that the bulk of the capital expenditure on the dam and power 
installation would be incurred in the construction of the dam before any power at all could be 
-'-see Appendix XIV, paragraphs 59 and 60. 
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generated. The additional expenditure for expansion of power production would be small in 
proportion to the initial outlay, and would consist almost entirely of the cost of additional 
turbines and generators and the extension of the power station. 

Evaporation 

509. The assessment of the amount of firm power that could be generated at full development 
is subject to a number of uncertainties; chief among these is the amount of evaporation to be 
expected from the reservoir. This has been discussed in paragraphs 59 to 64. The estimated 
cost of O.199d. per unit at full development would be increased to 0.205d. by an annual 
evaporation of60" and to 0.211d. by 65". 

Interest Rates 

510. Any change in interest rates would have a marked effect on the price at which power 
could be generated. As stated in the previous chapter, a rate of 5 % has been taken for planning 
purposes. The following table also illustrates the effect of rates of 3 %, 4 % and 6 %: 

COST OF POWER IN PENCE PER UNIT: VARIATION 

WITH RATE OF INTEREST 

Rate of Interest I 3% 4% 
I 5% 

Cost at First Stage I 0.257 0.3 14 0.378 

Cost at Intermediate Stage 0. 169 0.205 0.245 

Cost at Final Stage 

I (assuming 55" evaporation) 0.139 0.166 0.199 

Cost at Final Stage 
(assuming 65" evaporation) 0.147 0.177 0.21 I 

Railway Freight Rates 

6% 

045 1 

0.29 1 

0.235 

0.249 

511. The earlier discussions between the parties gave a clear indication of the method of 
computing the charge for power, but did not give any guidance as to the calculation of railway 
freight rates. It has been assumed, therefore, that the charges for railway transport would be 
settled on a normal commercial basis in accordance with the policy followed by the Gold Coast 
Government in the customary settlement of charges for public utilities. The aim of the Govern­
ment is to cover all costs and to show a modest profit. The Gold Coast Government has put 
forward to the aluminium companies proposals for railway freights which put this policy into 
effect, and which neither subsidize the smelter company on the one hand by moving its traffic 
below cost nor seek on the other hand to make an abnormal rate of profit from the company. 
The principles followed by the Gold Coast Government in the proposals for freight rates are 
set out in Annex C to Appendix XIII. 

512. As in the case of the dam and power installation, the great bulk of capital expenditure 
on railways would have to be incurred for the initial stage of the Project. Railway freight costs, 
in the same way as power costs, would therefore diminish very sharply with increasing produc­
tion. The rate per ton-mile at full development would be substantially less than the corresponding 
rate at the initial stage. The Gold Coast Government has proposed that the rates should be 
periodically reviewed to take account of changing costs and of other factors including the extent 
to which other traffic might make use of the new railways. It would be essential, if full economic 
advantage was to be obtained from the relative proximity of the bauxite deposits to the smelter, 
that maximum aluminium production should be attained relatively quickly; and freight rates 
would be substantially more favourable if other traffic made use of the new lines. 

513. The detailed terms for the carriage of the aluminium industry traffic by Gold Coast 
Railways remain to be settled and it is envisaged that they would be incorporated in a long-term 
agreement (paragraph 694). 

Port Dues 
514. The charges for the use of the port of Tema by the aluminium industry traffic are 

likewise a matter for negotiation between the Government and the companies and would 
probably form the basis of a long-term agreement (paragraph 695). The arrangements for 
allocating a berth or berths at Tema for the exclusive use of the aluminium industry (see 
paragraphs 105 and 482) would need to be settled before the long-term agreement could be 
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drawn up. It is not likely that the cost expressed in terms of aluminium production would be as 
signifieant as the cost of power and railway freight. 

jVfines and Smelter 

515. All the charges mentioned in this Chapter enter into the cost of aluminium production, 
as do also those charges arising directly from the operation of the mines and smelter themselves. 
The assessment of these charges is the responsibility of the aluminium companies, and with the 
agreement of the two Governments the Commission has not investigated them. They would 
include the capital charges of the mines and smelter, the cost of the labour required to operate 
them, and the cost of the imports of materials used in the operation. These factors are discussed 
in general terms in Chapter 25. 

Minerals Duty 

516. One element in the operating costs, minerals duty on bauxite, although not likely to 
constitute a major item in the total, has been specially considered with a view to eliminating a 
possible uncertainty. The present Gold Coast Law on the subject, the Minerals Duty Ordinance, 
1952, establishes a formula which can be applied to a commodity of which the selling price is 
known. The bauxite for the Project, however, would not be sold, but used for processing by the 
same company which produced it. The Gold Coast Government has a formula under considera­
tion which would be a matter for negotiation with the aluminium companies. 

CHAPTER 22 

REVIEW OF ESTIMATES IN THE LIGHT OF GENERAL EXPERIENCE 

Introduction 

5 I 7. The previous two chapters set out estimates based on present engineering specifications 
and on the level of wages and prices as at 30th September, 1955. Bearing in mind that the 
assumed date for completion of construction of the first stage is in 1964, the Commission has 
reviewed the estimates ' in the light of general experience in recent large-scale construction 
where, for a variety of causes, estimates have often been substantially exceeded in the event by 
actual costs. 

Review of Pr~jects in Other Countries and the Gold Coast 

5 I 8. With the object of assessing the extent to which estimates have commonly been exceeded, 
the Commission obtained information about a number of recent construction projects in the Gold 
Coast and elsewhere in the world, covering several countries and a variety of types of enterprise. 
It became clear from this study that over the past six or seven years it has been the rule rather 
than the exception for estimates to be exceeded by 40 % to 100 %. A number of causes have 
contributed to this state of affairs. Annual rises in world prices, and in local wages in the 
countries of construction, have been a major factor. Other causes have included inadequate 
estimating in the first instance through pressure of time, or lack of planning staff, or through 
incomplete appreciation of the full implications of housing and ancillary facilities. Additional 
factors have included difficulties in the control of expenditure through lack of supervisory staff; 
and delays caused by unforeseen physical conditions, by strikes, ' or by inadequate port facilities 
and other means of communications. 

Additional Allowance 
519. The detailed study which has been made of the Volta Project should eliminate certain 

of the factors which have inflated the cost of other schemes. At the same time, the Commission 
considers that it would be unrealistic to assume that none of them would operate. Obviously 
the Project could not be insulated from the effect of external factors such as rises in world prices, 
nor could internal influences be ruled out. The competitive economics of the Project would not 
necessarily be endangered by changes in external factors-this question is discussed in Section A 
of Chapter 23-but, for the purposes of providing finance, the Commission believes that the 
parties, in reviewing the estimates, should consider an additional allowance. This would be of 
particular importance to the Gold Coast Government. The parties would no doubt form their 
own judgments on the extent of such an allowance. The Commission has naturally not attempted 
to forecast world economic trends, but has concluded from the studies mentioned in this chapter 
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that an allowance of the order of 40 % to 50 % above present estimates would not be out of line 
with general experience. This conclusion assumes that world prices in the immediate future 
would be no more unstable than in the last decade; any more violent change in world economic 
conditions would necessitate a review of the figure. The conclusion assumes also a reasonable 
degree of economic stability in the Gold Coast. The relation between Gold Coast and external 
economic trends is discussed further in Chapter 23, Section B. 

520. Applying (for purposes of illustration) an allowance of 45 % to the expenditure on the 
power project, the smelter and mines, and the rai lways (apart from the relatively small sums 
already spent on preliminary surveys), the estimates in paragraph 448 would be increased to 
the following figures: 

ESTIMATES WITH 45 % ADDED 

Smelter Capacity 80,000 tons stage 120,000 tons stage 210,000 tons stage 

£m £m £m 

Jointly Financed 
A. Power Project 87 92 97 
B. Smelter and Mines 62 84 132 
Gold Coast Government Financed 
C. Railways 23 24 26 

Gold Coast Government Financed 
D. Other Direct Commitments 2 3 5 
E. Other Possible Investment · 

Arising from Project 2 4 10 
F. Allied Development 

Expenditure 39 39 39 

TOTAL 21 5 246 30 9 

Note : The Gold Coast items below the line are repeated from paragraph 448 without any addition. Certain of the 
expenditure under headings D, E, and F does not fall within the category of construction works, and much of the construction 
expenditure within these headings is already incurred or about to be incurred under existing contracts. 

52 I. It should be emphasised that the above table is intended mainly as a guide to the 
parties who would have to provide the finance for the Project. The Commission believes it 
would be unrealistic for the parties to commit themselves to the scheme and to consider the 
pattern of investment in it without taking into account the possible need for a substantial safety 
allowance: the figure of 40 % to 50 % represents the Commission's judgment of an appropriate 
range. If the later stages were unduly prolonged, the allowance would need to be reviewed. 

Effect on Cost of Power 
522 . The effect of adding 45 % to the unit costs of power quoted earlier in this chapt,er 

would be to increase the figure for the final stage to 0.289 pence taking an interest rate of 5 % 
and evaporation at 55". The effect on the full table (paragraph 5IO) would be as follows: 

COST OF POWER IN PENCE PER UNIT (WITH 45% ADDED) 

Rate of Interest 3% 4% 5% 6% 

Cost at First Stage 0·373 0·455 0.548 0.653 

Cost at Intermediate Stage 0.245 0.297 0.356 0-422 

Cost at Final Stage 
(evaporation 55") 0.202 0.241 0.289 0.341 

Cost at Final Stage 
0.306 0.361 (evaporation 65") 0. 21 3 0.257 

CHAPTER 23 

EXTERNAL AND INTERNAL ECONOMIC FACTORS AFFECTING 

THE PROJECT 

A. EXTERNAL ECONOMIC FACTORS 
World Price Levels 

523. The main reasons in recent years for the estimates of construction projects being exceeded 
have been the influence of rising world prices and, in particular, rises in prices for capital 
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equipment. General movements in world prices would inevitably be reflected in the price of 
imports for the Project, and would probably also affect Gold Coast costs. Assuming world price 
movements to be upwards, the immediate effect would be to increase the monetary cost of the 
scheme as distinct from its cost in real resources. This, however, would not jeopardize the 
financial prospects of the Project which would remain unaffected provided the price of aluminium 
rose proportionately. 

524. Experience in recent years has made rising prices appear almost inevitable. It should 
be recalled, however, that there have been, and could again be, periods of falling world prices 
which would have the reverse effect. 

World Construction Activiry 

525. The price of capital equipment depends partly on the level of construction actIvIty 
throughout the world. Such activity has been maintained at a very high level in recent years, 
and on present indications an even higher rate of development is by no means unlikely. Another 
result of increased construction activity, apart from its effect on prices, might be to lengthen 
delivery periods, with consequent delays in the completion of the Project. Delays of this sort 
can be very costly, especially in terms of interest charges. 

526. The general level of construction activity might also influence the cost of the Project 
by diminishing the extent of competition for the contracts for the major construction works 
with resulting increases in contractors' tenders. It appears likely, however, that there should be 
enough competition to prevent inflation in the contract price on this account, although the 
size of the Volta Project would limit the number of contractors in the field to those who had 
substantial resources. 

Interest Rater 

527. The general level of interest rates would be one of the most important external factors 
affecting the cost of the Project as is clear from paragraph 476. Although the actual terms on 
which the Governments would advance money for the scheme remain to be negotiated, there 
is little doubt that the terms would be competitive with those on which funds could be raised 
for any other new power scheme that might be undertaken at the same time. Any loans which 
might be advanced by the International Bank for Reconstruction and Development might well 
be on terms different from those of the two Governments, and that element would no doubt be 
considered by the parties to the scheme together with other factors affecting the possible 
participation by the Bank. 

B. INTERNAL ECONOMI C FACTORS 

Wages and Prices 

528. The most obvious internal factor affecting construction cost is the level of remuneration 
earned by workers during the construction phase. Increases in wages or indirect benefits unless 
offset by increases in productivity, would naturally raise the total cost of the Project and would 
affect its economic prospects unless they happened to be parallelled by compensating increases 
in prices in the outside world. 

529. Movements of Gold Coast wages have been linked by many observers with the policy 
in regard to cocoa payments. Attention has frequently been drawn to the effect produced by 
changes in the price paid to farmers for cocoa on the general level of local food prices, which in 
turn must affect local wages. Gold Coast wages and prices have been remarkably stable over the 
period 1952-55 and it is generally agreed that a major factor in promoting this stability has been 
the Government's pclicy for cocoa payments. Over the same period Gold Coast workers have 
displayed restraint and responsibility in wage matters, and have reaped the benefit of a stable 
cost of living. t 

530. The world price of cocoa is naturally outside the control of the Gold Coast Government, 
but the Government has very considerable power to influence the domestic effects of variation 
by fiscal measures. The detailed application of the Government's policy is a matter on which 
opinions can vary, but attention must be drawn to the contrast between the economic stability 
in the Gold Coast and the state of affairs in many other countries in which the prices of primary 
products have fluctuated violently over the past few years. 

53!. It would be of great importance to the Project that Government and workers should 
continue with policies of prudence and restraint. The economics of the scheme would be 

I In March, J 956, (while this report was being printed) the Gold Coast Government announced tha~ all Go,:e~ment employees 
would receive temporary allowances of up to J 5 o~ from J st April, pending a general wage re\~ew. Tlus IS the first general 
wage increase since 1952. 
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prejudiced if radical departures from this policy were to produce increases in Gold Coast wages 
and prices which were substantially in excess of price movements in the outside world. 

532. The greater the restraint that the Government and the people could exercise over the 
next ten years, the greater would be the prospects for the success of the Project! It should be 
noted that the vulnerability of the Project to local wage movements is linked to the size of the 
labour force. The recommendation to use a high degree of mechanisation to keep the construction 
force to a minimum should reduce the effect of this possible danger. Mechanisation would 
naturally make the Project vulnerable to increased prices of imported machinery, but rises in 
cost from that cause would be felt throughout the world and should not therefore prejudice the 
competitive position of the scheme to the same extent. 

Gold Coast Currency 

533. Another internal factor which could affect the economic success of the Project is the 
future of the Gold Coast currency. If unforeseen events should impart any instability to the 
currency, then the Volta Project would be endangered-as would all other schemes involving 
foreign investment in the Gold Coast. At present there is reason to believe that the Gold 
Coast will maintain a sound currency commanding international confidence; the country has a 
favourable balance of payments and the Government is well aware of the importance of pre­
serving world-wide support when the Gold Coast replaces the present West African issue by its 
own national currency. 

Financial Resources of the Gold Coast 

534. Assuming that the pattern of investment remained as set out in the White Paper, that 
the Gold Coast investment in the dam and power installation remained at £8 million, and that 
prices remained at their level of 30th September, I955, it would be necessary for the British 
Government and the aluminium companies each to contribute a substantial proportion of the 
total. The Gold Coast Government would be left to find approximately £70 million for the first 
stage of development. The Gold Coast Government has in recent years followed a most prudent 
financial policy, having made a capital provision of £75 million for development over the past 
five years without recourse to outside borrowing; the present strength of the Government's 
finance is fully displayed in Annexes N to Q of Appendix XIII. By the time construction 
might begin, the Government should have available in funds set aside for the purpose at least 
three-quarters of the required £70 million in addition to other sums set aside for general develop­
ment. If the recent financial policies were continued, and if future development plans were suitably 
balanced and framed in relation to the needs of the Project (see Section A of Chapter 28), the 
Gold Coast Government should be able to find the required funds. The provision of the allow­
ance of 40 % to 50 % suggested in the previous chapter would add appreciably to the capital 
to be provided by the Gold Coast Government; this factor is being borne in mind by the Govern­
ment in its financial planning. 

Strain on the Gold Coast Economy 

535. The Commission undertook a detailed investigation of the possible strain which might 
be imposed on the Gold Coast economy by the Volta Project, with a view to assessing whether 
inflationary pressures might be set up, which could in turn affect the cost of the Project. A 
presentation of the Commission's investigations and findings on this subject is set out in 
Appendix XIII and the following paragraphs summarize the main conclusions. 

536. The capital investment in the Project over the eight years of construction would be 
well over £roo million (excluding interest), but over two-thirds of this would be external in 
character, representing imported plant, equipment and materials. 

537. In considering the resources required for the internal expenditure on the Project, the 
Commission concluded that the main strain likely to arise would be on the administrative, 
technical and supervisory staff of the Gold Coast Government. It has already been found that 
the planning work of the Commission has made serious calls on the time of senior officials, and 
it is clear that if the Project went ahead the Government would require to give constant attention 
(in consultation with the Volta River Authority and the aluminium companies) to many vital 
questions of policy that would arise during construction; in addition, important responsibilities 
such as railway construction would fall within the direct control of the Gold Coast Government. 
The importance to the scheme of the administrative and technical capacity of the Gold Coast 
Government is discussed in Section B of Chapter 28, where reference is made to the Govern-

A special difficulty facing the Gold Coast Government in adhering to its policy of wage restraint should be noted. In 
order to attract staff from overseas, it is necessary to offer salaries appreciably higher than those operative in the country 
of recruitment. Moreover, salaries in those countries ha,·e virtually all increased more rapidl y than in the Gold Coast, 
thus making it all the more difficult for the Gold Coast GQ\·ernment to pursue its internal policy of wage restraint. 
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mcnt's assurance that the needs of the Project would be fully taken into account in the formulation 
of the next Development Plan in order to avoid the creation of excessive demands on Govern­
ment staff, and other essential resources. 

538. On this vital assumption, it appears likely that no serious inflationary pressure would 
be built up in the Gold Coast by the Project, provided that the Government continued with its 
general financial policies of prudence and restraint. A reassuring feature is that the internal 
element of expenditure would rise only slowly from £4.3 million in 1957 to just over £7 million 
in 1961, and that the expenditure in 1957 would be on work such as the port of Tema and new 
trunk roads which are already under construction; thus the Project itself would generate no 
sudden major increase in internal spending power. An additional safeguard against inflationary 
pressures would be the successful promotion by the Government of an active policy to foster 
agricultural development so that increased food supplies could be available to absorb some of 
the increased income generated by the Project which would be spent on local products. The 
importance of agricultural progress as an essential support to any programme of industrialization 
was emphasized by Professor W. Arthur Lewis in his 1953 Report on Industrialization and the 
Gold Coast. 

Local Inflationary Pressures 

539. In addition to the study of possible strains on the economy as a whole, the Commission 
also examined the nature of pressures which might be set up in particular sectors of the economy 
or in particular areas of the country. The possible pressure on communication facilities and labour 
resources have already been discussed in Chapters 4 and 9. In addition, there would be a potential 
danger in the immediate locality of construction sites that local price increases would be generated 
as a result of the concentration of spending power. This danger, however, should be largely 
overcome by : 

(a) measures to ensure adequate supplies of food and services for the construction forces; 
(b) the provision of efficient distribution and retail agencies in the new communities, 

supplemented by the supply of limited categories of essential commodities from official 
stores at reasonable prices; 

(c) the provision of accommodation and amenities for families; 
(d) the encouragement of various forms of saving by the construction forces. 

540. If the above measures were taken in good time, there is every reason to suppose that 
local inflationary effects could be kept within reasonable bounds. The first three of the above 
measures have already been recommended in Chapters 8 to 10, and the fourth should be 
achieved by appropriate action by employers with the co-operation of the Gold Coast Govern­
ment. 

CHAPTER 24 

ADDITIONAL EFFECTS OF THE PROJECT ON THE GOLD 

COAST ECONOMY 

541. Section B of Chapter 23 has examined one aspect of the Volta Project in relation to 
the Gold Coast economy, namely the strains which its construction might impose on the 
economy. The Project would of course affect the economic life of the Gold Coast in many other 
ways, certain of which have already been discussed in Chapters 14, 15 and 17. It has not been 
the Commission's task to advise the Gold Coast Government on the balance of advantage and 
disadvantage to the country in embarking on the Project. That is a judgment which the Govern­
ment itself would make, just as the other parties would themselves assess what they would stand 
to gain or lose by participation in the scheme. The Gold Coast, however, would be affected in 
greater degree and complexity than the other parties because the Project would take shape 
within the country, and would be large in relation to the national economy. The Gold Coast 
Government therefore asked Professor W. Arthur Lewis to advise on the special position of the 
Gold Coast in relation to the Project, and the Commission worked closely with him and provided 
him ,.yjth full information. While the assessment of possible advantages and disadvantages is 
not within the Commission's field, it may be useful to indicate here those factors which have 
emerged from the Commission's studies as relevant to such an assessment. 

542 . Although the Project would make its greatest impact on the immediate localities 
affected by its operations, its economic effects would extend to all parts of the country. A most 
important gain that would ·follow from the eventual establishment of a profitable aluminium 
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industry would be its contribution towards the diversification of the national economy. The 
new industry would be a major employer of labour, a very large earner of overseas currency 
from the export of aluminium, and-if profitable-a substantial contributor towards Govern­
ment taxation revenue, since at present rates of tax the Government would obtain (including 
its share of equity dividends as envisaged in the 1951 - 54 discussions) about one half of the 
company's profits. These factors would lessen the country's excessive dependence on cocoa, a 
feature which is universally regarded as the most dangerous weakness of the Gold Coast economy. 

543. The country would gain also by the creation of great new physical assets such as the 
dam and power station, the lake, the smelter, and the new townships- particularly the smelter 
township which would ultimately house some 50,000 people in dwellings of higher standard 
than those in other Gold Coast towns today. _ 

544. The Project would offer opportunities for the development of commerce and industry 
through the availability of electric power to Gold Coast consumers, by the construction of the 
new railways, through the possibilities of improved communications and water supplies provided 
by the new lake, and the facilities offered by the new townships. - -

545. As to food production, the Project would create opportunities for the development of 
a new major fishing industry in the lake, and of agriculture along some of its margin. There 
would be the possibility of a large-scale irrigation scheme if the present pilot experiment yields 
satisfactory results. The loss to food production caused by the flooding of some 3,500 square 
miles, of which only about 200 square miles is now used productively, would be small in 
comparison. 

546. Another gain would be the acquisition of new skills by the workers engaged in the 
operation of the Project, and also by many of the construction force whose skill would later be 
valuable on other development work. 

547. In financial terms, the Gold Coast Government would obtain a secure return (including 
the repayment of capital) from its investment in public utilities, including a profit on the invest~ 
ment in railways and port if rates were determined in accordance with normal principles. The 
return from taxation and from the equity investment would depend on the profitability of the 
smelter and could be substantial. Much (though not all) of the expenditure listed in Estimate D 
would also be remunerative, e.g. investment in telephone facilities for the new communities. 

548. The numerous economic gains described in this Chapter are mainly long-term, as 
must be expected with any scheme as large and complex as the Volta Project. In the course of 
construction of the scheme, there would be rephasing of certain other development works, in 
accordance with the Government's assurance (paragraph 576). The assessment of these factors, 
and of the social and other non-economic factors, in relation to the major advantage of 
diversification and the other substantial benefits to the economy, is a matter for the Gold Coast 
Government. 

CHAPTER 25 

GENERAL ECONOMIC CONSIDERATIONS 

Introduction 
549. Before assessing the economic prospects of the Project it is proper to emphasize that the 

technical investigations described in Part I of the Report have been directed towards obtaining 
the most economic result. For example, the plans of the dam and power installation proposed 
by the consulting engineers have been designed to produce the final requirement of power at 
minimum cost. The design and siting of the alumina plant and smelter, and the m~thod of 
working the bauxite deposits, have been selected by the aluminium companies in the light of 
their extensive experience with a view to establishing the most efficient and economic pattern 
of aluminium production in the Gold Coast. Railways have been chosen as the form of transport 
in preference to other possibilities for reasons given in Chapter 4, and endorsed by the Gold 
Coast Government, the aluminium companies, and an independent expert on transport. 

Factors influencing Estimates 
550. Several factors which cannot be resolved in advance of negotiations have been -men­

tioned in the preceding chapters. A number of these, while important in themselves and in 
their financial implications, would be unlikely to exercise a decisive influence on the economics 
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of the Project. Three factors which could be decisive are delays during construction, policy for 
employment and living conditions of the labour forces, and economic stability in the Gold Coast. 

Delays during Construction 

55I. Paragraph 89 has mentioned that heavy additional burdens of interest and other 
charges would accrue if the construction period were prolonged. If any component part of the 
Project were delayed, there would be a risk of rendering unremunerative for a period the whole 
investment in the scheme. If the period of delay were unduly prolonged, the Project could 
become uneconomic. All parties therefore recognize the paramount importance of completing 
the various works in accordance with the planned timetable. This would depend essentially 
on the quality of contractors and of supervision. It would also be directly related to the adminis­
trative and technical strength of the Gold Coast Government, and, in particular, its ability to 
provide essential services (new railways, roads, etc.) at the required time. An additional safe­
guard is contained in the powers contemplated for the Volta River Authority to co-ordinate 
construction works and to undertake tasks at the request of and on behalf of the Gold Coast 
Government (paragraph 640). 

Policy for Employment and Living Conditions of the Labour Forces 

552. The policies recommended by the Commission for the labour forces are set out in 
Chapters 8 to I I, and consist essentially of the provision of reasonable accommodation and 
amenities for workers as well as facilities for their families, within the economic limitations 
referred to in paragraph 171. The advantages of such policies are widely recognised in the 
operating phase of an industry, particularly of an industry such as aluminium production 
employing a high proportion of skilled workers. The economic advantage of provision for 
families in the construction phase may be less widely recognized, but in the Commission's view 
it would show a clear gain for the dam and power installation where the bulk of the construction 
force would be required over a period of five years or more. 

553. There is naturally an additional initial outlay in providing the houses and other 
facilities for families, the extra charge being broadly estimated at £1.5 million for Ajena. However, 
the cost of failing to provide for families, expressed in terms of high labour turnover, and of 
discontinuity of skilled and supervisory work, would likewise be extremely high, although it is 
impossible to estimate a figure. The cost of passages alone, in the case of overseas staff, could 
well become a large item. 

554. Experience in the Gold Coast, and in recent construction projects in many parts of the 
world, suggests that the cost of high turnover and discontinuity, if expressed in terms of poor 
productivity and delay, is remarkable. In the Gold Coast in particular, the importance of 
preserving individual relationships as a means of raising productivity and of consolidating racial 
understanding is also of the highest importance. These facts have been stated fully in Chapter 8, 
and their financial implications should not be under-estimated. 

555. It is in any case unlikely that it would be possible to avoid some expenditure on family 
facilities, whatever initial policy was adopted. Experience in similar conditions elsewhere 
suggests that families ' would tend to group themselves around the site, and that measures of 
housing and sanitary protection would become essential to safeguard the health of the labour 
forces. Such measures are more costly if adopted after the event than if properly planned in 
advance. 

556. The question of the extent of family provision is therefore one of degree rather than of 
kind, and the answer is not susceptible to precise evaluation. The Commission is of the opinion 
that any substantially lower standards than those which have been discussed could not be 
accepted without endangering the stability of the labour forces, particularly in view of the 
difficult nature of the housing site at Ajena. The exact point which gives optimum results in 
economic terms would be a matter for judgment. In the Commission's view, it would be impru­
dent for any party to assume that major reductions could be safely achieved from the estimated 
expenditure on housing and health services, except by technical improvements that would 
produce equally satisfactory buildings and services at lower cost; the achievement of such 
improvements was the objective of the investigation by Architects' Co-Partnership and Dr. 
Koenigsberger into the design and layout of the temporary township at Ajena. 

Economic Stability in the Gold Coast 

557. It has been pointed out in Section B of Chapter 23 that the maintenance of economic 
stability in the Gold Coast would be essential for the success of the scheme, and that if wages 
and prices in the Gold Coast were to rise appreciably faster than external wages and prices 
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(thus l'l'\ ersing the trelltl of rcccnt years), thell the economic prospects or the Project would be 
prejudiced. 

E.\'dwlIgt' Rate" 

558. The Commissioll has not atlc11lf.lted any examinatioll of the probability or the effects 
of 1l1turc changcs in the dollar/stcrling or other exchange rates. This would be a maller for the 
parties themselves to asscss. 

::,pccial Factors affectillg Irwl'stl/lellt '~/ Aluminium Companies 

559. In addition there arc two factors affecting the investment of the aluminium companies 
-namely thc relationship between the Gold Coast Government and the overseas investor, and 
thc taxation policy of the Gold Coast Government. 

Relationship between the Gold Coast Govemment and the Overseas Investor 

560. A satisfactory relationship between the aluminium companies and the Gold Coast 
Goyernment would be the best guarantee to the companies of the security of their investment, 
and to the Government that the smelter company would carry out its various obligations in the 
country. Judging from the Government' expressed policy on foreign investment (Chapter 29) 
and fi-om the companies' record as employers in other countries, a satisfactory relationship 
should be capable of achievement. This is a question of major importance on which the parties 
would have to satisfy themselves, and there is no doubt that the investment of large sums by 
the British Government and the aluminium companies would mark an expression of confidence 
in the future stability of the Gold Coast. 

Taxation 

56 I. The rate of taxation would be an essential factor in determining the ultimate return 
on the investment of the aluminium companies. Company tax at nine shillings in the pound 
is relatively high in the Gold Coast at present, but relief is offered by the country's pioneer­
industry legislation under which new industries are totally relieved of tax during their early 
years. It was agreed in 1952 that the smelter company would obtain the maximum benefit 
under this provision, and the draft Volta River Authority Bill (Appendix XVI) also provides 
that the Authority would be exempt from Gold Coast income tax, so that no tax would be 
reflected in the cost of power. An additional safeguard to the smelter company is a clause con­
templated for the Master Agreement by which the Gold Coast Government would undertake 
not to impose any discriminatory taxation on the company (paragraph 67 I). 

Economic Soundness of the · Project as a Tl '/zole 

562. It is assumed that the power project, the railways and the ports would be self-support­
ing. The charges made for these utilities would be elements ultimately brought to account in 
the economics of aluminium production-the crucial test of the Project as a whole. 

563. For reasons which will be appreciated, the Commission is not in possession of estimates 
of cost for the internal operations of the smelter, nor of information that would enable a com­
parison to be established with other existing or potential schemes for aluminium production. 
The two Governments informed the Commission early in its work that in their view the best 
test of the commercial prospects of the smelter would be the willingness or otherwise of the 
companies to undertake the great capital investment involved on their part. Nevertheless, it is 
possible to make some general observations about the competitive economics of this particular 
Project. 

564. The basic materials and techniques for the various processes in aluminium production 
are the same everywhere. The major variants are: 

(a) the cost of power; 

Power 

(b) the labour element (including supervisory staff) ; 
(c) the freight element (which depends on the geographical relation between 111 111 es , 

alumina plant, smelter and markets). 

565. The estimated cost of power (paragraph 508) diminishes sharply with successive stages 
of production, and at final production the power appears fully competitive with any projected 
hydro-electric schemes for which figures have been quoted on a similar basis in recent years. 

Freight 

566. The cstimated Ii-eight element likewise diminishes sharf.lly with incrcasing alu111iniulll 
production, and it would be only in the later stages that the full advantage of the proximity or 
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the bauxite to the ~mclter would be reaped. The rate of development of other traffic on the new 
lines would also have a marked effect on freight rates. 

Labour 
567. The potential advantage in this field depends on productivity of Gold Coast workers 

in relation to their wages, and above all on their capacity to fill technical and supervisory 
positions, thus enabling the company to reduce the high cost of maintaining overseas staff in 
such posts. There can be no doubt of the powerful economic intentive to replace overseas staff 
by local men as soon as the latter have gained experience and demonstrated their ability. As to 
some categories of skilled, semi-skilled, and unskilled workers employed in operating the 
smelter, there is reason to believe that performance by Gold Coast workers on wages of the 
present order might show relative advantages over the labour costs in Europe and North 
America, even allowing for the indirect labour costs incurred on housing and hospital and other 
services in the Gold Coast. The key to this subject is the rate at which supervisory costs (which 
are bound to be high initially) could be brought down to a level comparable with other schemes. 

CHAPTER 26 

FINANCIAL AND ECONOMIC ASPECTS: CONCLUSIONS 

568. Three main conclusions emerge from the study of the economics of the Project. Fir~t, 
the Commission on the evidence available to it considers that the Project as conceived in the 
various technical reports is not capable of significant improvement from the economic point of 
VIew. 

569. Second, the economics of the Project show a very marked improvement with increasing 
production. This is because the additional investment for both the power project and for the 
railways would be relatively small for the extension to the later stages in comparison with the 
heavy investment needed for initial production. It would therefore be of the greatest economic 
advantage if the Project could be advanced to maximum production as soon as possible. In 
considering the rate of expansion, the parties would naturally need to take other factors into 
account besides the effect on costs; in particular the aluminium companies would need to 
consider the great additional capital investment required on their part in relation to the state 
of the aluminium market at the time, and against the general background of operating in the 
Gold Coast as shown by experience in the early stages of production. 

570. Third, the Project should be competitive in relation to other schemes, provided that: 
(a) it was completed according to the timetable of construction; 
(b) a sound policy was adopted in the employment and provision of living conditions for 

the labour forces; 
(c) economic stability in the Gold Coast was maintained; 
(d) the aluminium companies were satisfied that the internal cost of operating the smelter 

would be acceptable. 
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CHAPTER 27 

OTHER FACTORS WHICH COULD INFLUENCE 

THE PROJECT: INTRODUCTION 

571. In addition to the purely technical and economic aspects of the Project there are other 
factors which could exert an important and, in some cases, decisive influence on its successful 
development. It may be convenient to consider these factors under two broad headings; first, 
those which most directly -concern the Government of the Gold Coast, and second, those of a 
more general nature. 

Factors involving the Government if the Gold Coast 

572. The first of these is the future development policy of the Gold Coast. The importance 
of ensuring that the Gold Coast could provide the local resources afld services required for the 
Project, and the willingness of the Government to make any necessary adjustments in its 
development plans, were emphasised during the earlier discussions, and have already been 
referred to in this report (paragraphs 192 and 537). Directly related to this factor is a second 
element of great importance, the resources of administrative and technical staff available to the 
Government. These inter-related problems are considered in Chapter 28. 

573. The climate for overseas investment in the Gold Coast would obviously exercise a 
decisive influence on the future of the Project and reference to this is made in Chapter 29, 
together with some comments on nationalisation and expropriation. 

574. Two other factors which could exert an influence on the Project are the future admin­
istration of that part of Togoland which is at present under United Kingdom Trusteeship, and 
the control of the headwaters of the Volta. Chapters 30 and 3 I deal with these matters. 

Other Factors 

575. Two factors, of a more general nature, which could affect the success of the scheme 
are discussed in Chapters 32 and 33. The first of these is the world demand for aluminium, and 
the second is the generation of power from nuclear energy. . 

CHAPTER 28 

RESOURCES AVAILABLE TO THE GOLD COAST GOVERNMENT 

A. FUTURE DEVELOPMENT PLANS 

Introduction 
576. The need for ensuring that the resources of manpower, materials, and finance required 

for the Volta River Project were effectively co-ordinated with all other demands on those 
resources in the Gold Coast was fully recognised by the two Governments and aluminium 
companies during their earlier discussions. Accordingly, paragraph 18 of the White Paper 
(Cmd. 8702 of 1952) states " .. . ... It is in particular important to make sure that. . . . .. the 
scheme once launched is not dislocated because of other claims on resources," and that" the 
Gold Coast Government have stated that they would be ready, whenever the occasion arose, 
to defer or rephase other parts of their development programme which seemed likely to conflict 
with the scheme in the demands on resources available of men, transport and materials." 

577. It is of the greatest importance that everyone concerned with development plans in 
the Gold Coast and with the Volta Project should recognis~ the basic fact that a major shortage 
in any category of specialised manpower (e.g. supervisory staff and notably foremen) or of a 
particular material resource, such as housing, could, during the construction phase, seriously 
disorganise the next Development Plan and the Project. In the case of the latter, the financial 
and economic consequences could be exceedingly grave. All this underlines the necessity for a 
conservative approach in preparing the next Development Plan so as to ensure that it would 
not create shortages which could prejudice the Volta scheme. 
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5;8. 'rhe {lIITCnt Developmcnt Plan of the Gold C()a~t Govcrnmcnt was ('ommcnced .n 

t9:i 1 ,ll1d the Government has now decided that it should end on 30th June, '!).s6, to be followed 
h) ,\ \C,ll' in which outstanding items would be eomplrtrd and other es~cntial work~ advanced. 
'rhe Second l)nelopment Plan would thus start in 1957. If the Volta scheme wag begun about 
the \.lnw time, an cxcellent opportunity would be provided to ensure that all demand~ on local 
l'l'\ourccs "CIT eff('ctivciy eo-ordinated. A ~ugg('~tion is also rceriving consideration from the 
Gold Coa~t Government that the Second Plan might extend for the same eight years ag the 
construction phase of the Project; this would provide an even better opportunity ror co-ordination. 

5i9. In considering thc new Dt'vclopmcnt Plan it should bc noted .that the Gold Coa~t 
Go\'('rnment estimates that the rate or annual expenditure has rcccntly been running at 
approximately ,Cq million. A great deal of developmcnt has been carricd out within thc frame­
work of the first Plall, and limitations in execution can be attributed to two main cause.~­
shortage or trained manpower, and alterations in the content of the Plan at intervals durin~ i,t., 
execution. 

580. It would bc prudent to pay particular attention to past performance when preparing 
the new Development Plan, and a conservative policy should be r~inforced by an acceptance of 
the fact that thc major political and othcr developments likely to occur in thc Gold Coast ovcr 
the next ten years or so will almost certainly impose very heavy burdens on the administrative 
and technical resources of the Government, quite apart from the demands which would arise 
from development work. 

Probable Limils fo1' Next Development Plan 

58I. In general terms, it can be said, as indicated above, that the present annual rate of 
expenditure on development is about £I4 millions. Discussions with the Gold Coast Government 
suggest that two factors-shortage of certain supervisory and technical staff, and the general 
pressure of work falling on the various Ministries and Departments at this time of political 
transition-could in the future reduce the present rate of expenditure by about £3 millions 
annually. In order to carry out the Volta Project, it is estimated that capacity equa1 to about 
another £3 millions annually would be absorbed by the Gold Coast Government's construction 
of the necessary railways, port facilities and roads, etc. An appreciable rearrangement in the 
present pattern of development during the construction phase of ' the Project would thus be 
necessary, but the total amount of development in the {country-which would naturally include 
the works involved in the Volta scheme-would almost certainly exceed the present rate, despite 
the staff difficulties to which reference has been made. This expansion would become possible 
since a major part of the Project would be financed by overseas investment and would be 
executed and supervised by the Volta River Authority and the aluminium companies. 

582. Consideration of these important factors led the Preparatory Commission to suggest 
to the Gold Coast Government in June, I955, that, in the event of the scheme going ahead, the 
next Development Plan (excluding works involved in the Volta Project) should be prepared 
on a more limited scale than the first, and that any subsequent increases in the Plan should be 
authorised only after it was apparent that the necessary resources of administrative and technical 
manpower were available in the Gold Coast to undertake such additional commitments, and 
that they could be carried out without prejudice to the Project. 

The Next Depelopment Plan 

583. The Gold Coast Government is now completing the details of its next Development 
Plan which is being prepared taking fully into account the resources required for the Project. 
It will be appreciated that the Government has been faced with a basic difficulty in drawing up 
this Plan, for it is not yet known whether the Project will be undertaken or not. Accordingly, 
it is understood that the Plan is being prepared on a basis of priorities, making provision firstly 
for the resources and services required for the Volta scheme, and secondly for a development 
programme which could bc adopted if the Project was deferred. 

584. The Gold Coast Government has informed the Preparatory Commission that the new 
Plan is being arranged so that no unsatisfactory competition would arise between the require­
ment~ of manpower and materials for the Project and those needed for the new Plan. Further­
more, provision is bcing made in the Plan for absolute priority to bc given to those works which 
form part of the scheme (e.g. railways and roads) and which would fall to the responsibility of 
the Gold Coast Government. 

;,85. Thc Governmcnt has given a similar undertaking' that thc financing of the new Plan 
would ht' so arranged that the scale of expenditure, when taken into account with that estimated 
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for the Volta Project, should not place an undue burden on the country's financial resources 
nor lead to any danger of inflation. 

586. It is assumed that the process of consultation between the Gold Coast Government and 
the Preparatory Commission will be continued and subsequently that it would be carried on 
with the Volta River Authority. 

587. If the Project is undertaken, it is apparent that the total demands for manpower 
required by the Government and the scheme would have to be kept under close and constant 
study, so that if, unfortunately, shortages did appear in the various labour forces required for 
the Project, the Gold Coast Government could then comply with the undertaking given in the 
White Paper and modify its own development plans so that there would be no impediment to 
the smooth and timely execution of the scheme. This might involve the temporary deferment 
of certain other desirable works, but clearly the inconvenience caused by such adjustments 
would be less disadvantageous than the alternative of serious delay in the construction of the 
Volta Project-which would burden the scheme for eighty years with millions of pounGs of 
extra interest charges and thus cause consequent loss of return to the Gold Coast Goveni.ment 
and the aluminium companies. 

588. The continuous survey of manpower demands could also help to ensure that the needs 
of commercial undertakings producing essential goods and services were protected, and that 
essential elements in the present economy ,(e.g. the cocoa and mining industries) were not ' 
disturbed (see also paragraph 197). 

Detailed Consideration of the Next Development Plan 

589. The Gold Coast Government hopes that details of its next Development Plan will be 
available early in 1956. As soon as the Plan has been completed it is assumed-that all parties 
to the Project would review it with care, first to ensure that the demands for manpower (particu­
larly skilled and supervisory) did not indicate a likely conflict with the requirements of the 
Project, and second to make certain that the necessary priority had been given to such major 
and essential items as the new railways and roads. 

B. ADMINISTRATIVE AND TECHNICAL MANPOWER 

590. It is obvious that the efficiency of the administrative and technical staffs of the Gold 
Coast Government would be of exceptional importance in carrying out the Volta Project. The 
present position is reviewed in this chapter, and the possible situation over the next ten years 
(covering the construction phase) would, no doubt, be considered carefully by the parties to 
the Project before reaching a decision whether it should be undertaken. In making this review, 
the parties would undoubtedly bear in mind the fact that in recent years the Gold Coast 
Government has had to contend with serious staff shortages. 

Administrative Staff 

59!. An important constitutional change took place in the Gold Coast after the elections 
in June, 1954, and pensionable overseas officials in the Government were given the option of 
joining, on 31st July, 1955, the new Gold Coast Local Service or withdrawing on the payment 
of compensation for loss of career. At that date the pensionable overseas staff formed rather less 
than one-third of the total senior staff requirement. 

592. About 82 per cent of them joined the new service, but they retained the right to resign 
(and receive compensation) on giving a minimum of four months' notice. During the further 
period up to 31st December, 1955, approximately 50 of these officials, representing about 
8 per cent of the balance, applied to retire. 

593. This loss in experienced manpower was offset, in part, by the promotion of African 
and overseas staff, and by recruitment from abroad on contract. During 1955, 18 administrative 
and just over fifty technical officers arrived in the Gold Coast on contract terms. 

594. During the course of its work the Preparatory Commission has had an opportunity to 
observe the very heavy burden placed on all sections of the Gold Coast Government, and it 
would be prudent to assume that the general strain on the Government is likely to increase in 
the immediate future. It is desirable to re-emphasise the fact that the Government machine is 
likely to be under appreciable strain for a considerable number of years to come without the 
addition of a substantial development programme or the Volta Project. : 

595. As to the Project, it must be appreciated that if a decision was taken to proceed the 
strain on the machinery of Government would be increased not only by direct responsibilities 
(such as those associated with the construction of the new railways and port facilities, with focal 
government in the areas of the new communities, problems of compensation and resettlement 
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in the inundated area, the adjustment of the economic and social life in the riparian com­
munities, and a wide range of activities associated with agriculture and fisheries), but also by 
many pressures on Ministries and Departments indirectly affected. 

596. Recognising the great effect on the Project which could be exerci'ed by a weakne. s in 
the machinery of Government, particular care has been taken in proposing function and 
powers for the Volta River Authority. This is dealt with in detail in Chapter 36. PrO\-ijon has 
been made for the Authority to undertake on behalf of, and at the reque t of, the Gold Coast 
Government, functions directly related to the Project, if such arrangements would ea e the 
burden placed on the Government's resources of administrative and technical manpower. 

597. If the Project were to be started, and the Gold Coast Government then found that 
shortages of administrative and technical staff were making it impossible for the Government to 
carry out essential construction (such as railways) or administrative functions (such as those 
involved in resettlement and the payment of compensation) then the most practical arrangement 
would be to request the Volta River Authority to undertake such responsibilities. This possibility 
would have to be borne in mind by all the parties to the Project (particularly the Gold Coast 
Government) when reviewing the possible manpower situation over the next ten years, and the 
effects of such a transfer of responsibility should be considered in advance of a dcci~ion being 
taken to proceed with the Project. 

Supervisory and Technical Manpower 

598. At various places in this report, emphasis has been placed on the vital need [or ensuring 
that all the manpower required for the Project should be available at the right time. In thi~ 
chapter, the limitations imposed on the Gold Coast Government services and on the execution 
of its development plans have been stressed. It is appropriate, therefore, to call attention to the 
world wide shortages of certain types of supervisory and technical personnel ( which are developing 
as a result of the constantly expanding economies in North America, and in many countries in 
Europe and Asia, as well as in Australasia and in other parts of Africa. Fortunately the demands 
for the Proj ect are relatively very small, but the Gold Coast Government may well experience 
increasing difficulty in recruiting all the men it needs. (See also footnote to paragraph 532). 

CHAPTER 29 

OVERSEAS INVESTMENT IN THE GOLD COAST 

A. POLICY FOR CAPITAL INVESTMENT 

599. In a statement to the Legislative Assembly on 1St March, 1954, which is given in [ull 
at Appendix XV, the Prime Minister defined the policy of his Government towards capital 
investment. This policy can be summarised as follows: 

(a) Africans should be trained to participate at all levels of employment; 
(b) the Gold Coast Government would be willing to participate with foreign investors in 

developing enterprises which could be shown to be economically sound; 
(c) it was expected that public utilities would continue to be owned and operated by the 

Gold Coast Government; 
(d) with the exception of utilities, it was" the Government's considered view that foreign 

capital should be free to invest in any other form of new industrial enterprise. In other 
words, it is hoped to see new industries established which will in due course become 
fully self-supporting under fairly competitive conditions"; 

(e) provision would be made for the repatriation of non-sterling funds; 
(f ) reference was made to the Government's policy in relation to nationalisation, which i~ 

dealt with in the second half of this chapter. 
600. At the appropriate time, therefore, the Gold Coast Government would need to consider 

whether the pattern of investment proposed for the Volta River Project conformed with this policy. 
601. The overseas investors for their part would, at the same time, need to decide whether 

the general climate for investment in the Gold Coast was sufficiently attractive to justify the 
exceptionally large and long-term investment of sterling and dollars in the Gold Coast. These 
are matters which could only be resolved by the parties financing the Project (see also 
paragraph 706). 

I Cf. the serious shortage oLengineers and scientists referred to in the first report of the U.K. Atomic Energy Authority 
published in XO\-ember. 1955. 
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D. NATIONALIS,\TION AND EXPROPRIATION 

60:.2. In the earlier discussions about the Project there was general recognition of the import­
ance which the aluminium companies attached to private enterprise. This was one of the reasons 
It1\' the companies agreeing to the arrangement by which 10% of the equity in the smelter 
company could be taken up by the Gold Coast Government for subsequent sale to private invest­
ors in the Gold Coast; and for up to another 10 % to be taken up by private investors in 
the Gold Coast twenty-five years after the smelter had come into operation, depending on the 
extent to which the Government had disposed of the first 10 %. 

603. It is understandable that the aluminium companies should be concerned about the 
possibility of nationalisation and expropriation at some future date, especially as an agreement 
extending over eighty years is envisaged. 

60+ The Gold Coast Government appreciates this concern on the part of foreign investors, 
and the Prime l\1inister's statement on capital investment included the following passage: 

" The present Go\'ernment has no plans for nationalising industry beyond the extent to 
which the public utilities are already nationalised, and it does not envisage any such 
proposals arising. Nevertheless, in order to ensure that if the nationalisation of a partic­
ular industry were to be considered essential by a successor Government in the national 
interest, there should be suitable means for guaranteeing fair compensation, the Govern­
ment intends to request the United Kingdom Government to incorporate in the Con­
stitution appropriate provision for this purpose following the precedents set in the 
Constitutions of the United States of America and ofIndia. There should be no doubt left 
in the minds of foreign enterprises that the Gold Coast is prepared not only to encourage 
the entry and investment of foreign capital but also to ensure that the interest of 
investors will be adequately safeguarded." 

605. The Prime Minister's undertaking was implemented in due course by the Gold Coast 
(Constitution) (Amendment) Order in Council, 1955, section 36A(I) of which reads: 

" No property, movable or immovable, shall be taken possession of or acquired com­
pulsorily except by or under the provisions of a law which, of itself or when read with 
any other law in force in the Gold Coast-

(a) requires the payment of adequate compensation therefor; 
(b) gives to any person claiming such compensation a right of access, for the deter­

mination of his rights (if any), including the amount of compensation, to the 
Supreme Court of the Gold Coast; 

(c) gives to any party to proceedings in the Supreme Court relating to such a claim 
the same rights of appeal as are accorded generally to parties to civil proceedings 
in that Court sitting as a court of original jurisdiction . ... " 

606. Reference is made in paragraphs 674 and 677 to special articles in the draft Master 
Agreement which are proposed to cover the possibility of nationalisation of the smelter company 
and the procedure for arbitration between the parties to the Project. 

607. In paragraph 527, the possibility of negotiating a loan from the International Bank for 
Reconstruction and Development has been mentioned. If such a loan is considered in due course, 
the Commission suggests that it might be negotiated between the Bank and the Volta River 
Authority (guaranteed by the Gold Coast Government) on terms which linked the loan with the 
carrying out by the Gold Coast of its undertakings in the Master Agreement, thus providing an 
additional assurance to the other parties. 

CHAPTER 30 

FUTURE .JDJIINISTRA TION OF TOGOLAND UNDE R UNITED 

KINGDOJI TRUSTEESHIP 

Effects oj Project 

608. Togoland under United Kingdom Trusteeship covers an area of 13,040 square miles. 
The new lake, at the 280 ft. contour, would submerge approximately 975 square miles of this 
territory. The recommendations made by the Commission for compensation and resettlement 
(Chapter 14 and Appendix VI) include provision for all effects of the lake on this area. 
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I'ol;,:!' d fli,' 'hili.lIi (;rII'I'/11I//"1I1 

(1°9, In I!)~)I, the British GO\'(' I'll llH'n t <lnn()lll1(cd tlt;lt il would wi~h to ~urrcnder it~ tru~tee· 
,hip in 'l'ogoland once the Gold CO;l~t had bC«()ll1(' inclq)('nc\cTlt. 

1'0Ii,:1' q( tli,' [ "nitI'd Na/iol/.\ 

GIO. The General Assembly of lile United Nations on 17th December, '95.'), adopted a 
resolution which, after making rcfcre]}(' (' to various reports and including observations on opinion~ 
o.prc~scd by the Trusteeship Council and others, recommended that the Administering Authority 
of Tog-oland under British Administration, in pursuance of Article 76 (b) of the Charter of the 
United Nations, should take steps in consultation with a United Nations Plebiscite Commissioner 
to organise and conduct without delay, under the supervision of the United Nations, a plebiscite 
in respect of the Trust territory in order to ascertain the wishes of the majority of its inhabitants. 
The plebiscite is intended to indicate whether the people wish to unite their territory with an 
independent Gold Coast, or to separate Togoland under British Administration from the Gold 
Coast and continue it under Trusteeship pending the ultimate determination of its political future. 

61 I. The General Assembly also decided to appoint a United Nations Plebiscite Commissioner 
vl'110 would exercise on behalf of the General Assembly the powers and functions of supervision 
defined by the Visiting Mission of the United Nations (which came to the Gold Coast in August, 
1955) in its special report, and who would be assisted by observers and staff appointed by the 
Secretary-General. 

Plebiscite 

612. The resolution of the General Assembly indicated the method by which the plebiscite 
should be organised and conducted, and asked the Plebiscite Commissioner to submit a report 
on the organisation, conduct and results of the plebiscite to the Trusteeship Council for its con­
sideration and for transmission in due course to the General Assembly. It is anticipated that the 
plebiscite would be carried out about May, 1956. There would be advantage if the results of the 
plebiscite could be known before a final decision about the Project was made. 

CHAPTER 3 I 

CONTROL OF HEADWATERS OF THE VOLTA 

613. The catchment area directly related to the Volta Project is about 150,000 square miles. 
Of this, 61,500 square miles lies in the Gold Coast and Togoland under United Kingdom Trustee­
ship. The remainder is under the control of the French Authorities. 

614. The Preparatory Commission and its consulting engineers have examined this problem 
carefully; the latter retained the services of an eminent authority on international water rights 
to advise them. In their Engineering Report, they state that the only work contemplated in the 
area under French control, the Sourou irrigation scheme, "would not vitally affect the Yolta 
River Project." They recommend that an agreement on the subject of water rights bet,veen the 
French and Gold Coast Governments should be considered if a decision is taken to proceed with 
the Project. The British Government, which has been kept informed of the position by the Com­
mission, has had informal discussions with the French Authorities about this matter. 

CHAPTER 32 

FUTURE OF ALUMINIUM 

615. The White Paper (Cmd. 8702) included, in Appendix I, a survey of the growth of the 
aluminium industry with particular reference to the requil'em('JlIS of the United Kingdom. 
Figures of world production were given li'om 1920. to 1951. It was concluded that a continued 
ri sc' in the world demand for aluminium could be expected. During the subsequent four years, 
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the trends indicated in the 'Vhite Paper ha\'e been maintained. World production and con­
sumption ha\'e continued to rise. The table below, which gives world production over the Ia t 
ten years, indicates the pattern and rate of development: 

U.S.A. 
and 

rear Canada 

1945 635 
1946 538 

1947 777 
1948 885 
1949 869 
1950 994 
1951 1,166 

1952 1,283 

'953 1,605 

'954 1,804 
1955 1,920 

WORLD PRODtJCTION OF ALL'MINIUM 

(tlwusand tons) 

Europe Sterling Area Rest 
(excluding of 

u.K.) U.K. Other World 

79 31 2 20 

92 31 3 5 
125 28 3 4 
169 30 3 II 

182 30 4 23 
21 3 29 4 25 
321 27 4 36 

386 28 4 43 
4" 31 4 48 

466 31 4 57 
500 24 8 73 

NOle: This excludes production in Yugoslavia, U.S.S.R. and satellite countries. 

Percentage of 
1945 Total 

(19-/5= 
Total J(XJ) 

767 100 
669 8~ 

I 

937 122 
1,098 LJ.3 
1,108 145 
1,265 165 
1,554 202 
1,744 228 
2,099 274 
2,362 308 
2,525 329 

616. This table shows the spectacular increase in production during the past ten years. It will 
be observed that by far the greater part of the increase in world production has been in North 
America and Europe. At present, the United Kingdom is the only substantial producer in the 
Sterling Area, and although production in India is being expanded and a new plant in Tasmania 
started in December, 1955, the increase in Sterling supplies will be very modest. 

617. Development of aluminium production continues in many parts of the world. The con­
fidence with which producers are prepared to expand their plant is clear evidence of their 
a~sessment of future expansion of demand. 

618. In the United Kingdom, the Aluminium Industry Council has reiterated the view that 
they expressed in 1952 that an annual average rate of increase of consumption of 5 ~o is a 
conservative basis of assessment, assuming that the price of aluminium continues to be com­
petitive with that of other materials. 

619. The willingness of Aluminium Limited, representing as it does one of the largest pro­
ducers, with world-wide connections, to participate in the Volta Project, would be in itself an 
assurance for the marketing of the output. The President of this company, in his address to 
stockholders at the Annual Meeting on 28th April, 1955, referred to "what appears to be an 
unrelenting demand for increasing quantities of primary aluminium." 

CHAPTER 33 

(: EXERA TION OF PO WER FRO.lf V[,CLEAR ENERG r 

G20. 'I he Preparator) Commi"ion ha, endeavoured to keep in general touch with develop­
men" in til( field of the generation of po~er from nuclear energy. This particular problem has 
b (n mied b. tht" C..ommi"ion at \'ariou, time in di~cu"iom with the two GO\'ernmcnh and 
the' alumiuium companie,. 

6:21. Pre'tnt e\'idellce ,ugge,t that electricity from nUl lear power plant.> may be able to 
ompt"t rdati\'d)' 'OOIl with thermal ~eneratJon; but only the future will how whether cost> 

(ould ultimo tt"!) be reduced to compete \\ ith h) dro-e1ectric in-tallations ~uch as that proposed 
for th \'olt Ri\{"r. if thi. did happen, " n entirely ne" economic factor would appear in deter­
minin tht lo('ation of aluminium ,tneiter' a, of all other hea\')' po\\er-u,ing industries. Un­
d ubtt"dl th t\\O GO\ ("rnnlt"nt and the aluminium companie would study the matter with 
l '.11 .Irt" before decidin~ \, hether the Project 'hould be undertaken or not. 
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CHAPTER 34 

OTHER FACTORS WHICH COULD INFLUENCE 

THE PROJECT: CONCLUSIONS 

622. The Preparatory Commission considers that the other factors enumerated in this report 
which might influence the Volta Project should not affect it adversely, provided that the future 
development plans of the Gold Coast Government were effectively co-ordinated with the Project, 
and that the efficiency of the Gold Coast Government was not prejudiced by serious shortages 
of administrative or technical personnel; and provided that the climate for investment in the Gold 
Coast was attractive; and assuming that the level of future world demand for aluminium and 
future developments in the gen,cration of power from nuclear energy did not make the Project 
uneconomic. 
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CHAPTER 35 

.JDJlINISTR.1 TIFE AND LEG'.1L FIUMEII'ORK 

.Idmillistralir'e Framework 
623. The broad administratiye framework for the Volta Project would, of course, be 

provided by the Gold Coast Government. It would be the natural responsibility of the Govern­
ment to preserve the political and economic stability which would be of vilal importance to the 
success of the Project, particularly during the construction phase. The Government, as has 
been noted earlier in this report, would also have major responsibilities in providing certain 
resources and sen'ices essential for the execution of the scheme. In Section B of Chapter 28 
reference has been made to the availability of administrative and technical personnel in the 
Gold Coast, for it is obvious that the ability of the Government to provide the necessary 
administrati\'e framework for the Project would depend on adequate staffing. 

624. It was generally agreed amongst the parties to the scheme in their earlier discussions 
that immediate responsibility for constructing the dam and power installation and for ensuring 
the effective co-ordination of the other component parts which would be essential to secure the 
success of the Project as a whole, should be entrusted to a Volta River Authority, which would 
be a public corporation set up by Gold Coast legislation. It has been stressed already in para­
graph 597 that there ""ould have to be a close administrative inter-relationship between the 
Gold Coast Government and the Authority. In the first half of the next chapter, a general 
account is given of the draft Bill for the Authority, including a description of the Authority, and 
in the second half certain observations are made about the administrative arrangements proposed. 

Legal Framework 
625. The legal framework to the scheme would be provided by the Ordinance constituting 

the Volta River Authority, and a Master Agreement embodying terms agreed amongst the 
parties for the construction and operation of the Project, supplemented by a Power Contract by 
which the Authority would selJ power to the smelter company for eighty' years. 

626. In addition, there would be several other legal documents: 
(a) a Land Acquisition Ordinance; 
(b) leases; 
(c) a Local Government Ordinance; 
(d) mortgages; 
(e) a Railway Agreement; 
(f) a Port Agreement; 
(g) works contracts and accompanying documents. 

627. The Master Agreement and Power Contract are dealt with JI1 Chapters 37 and 38 
respectively, and the other legal documents in Chapter 39. 

Debate in Legislative Assembly Qf the G'old Coast 
628. Reference is made in paragraph 706 to the debate which would ultimately be held in 

the Legislative Assembly of the Gold Coast to consider the Government's policy towards the 
Project. At that time, the terms of all the agreements described in the following chapters would 
be debated, and the Assembly could, if it thought fit, pass into law the relevant statutes. 

CHAPTER 36 

VOL TA RIVER .1 CTHORIT'Y 

A. TIlE DRAFT BILL 

629. It was contemplated originally that the Preparatory Commission would be required 
only to participate in the determination of the constitution and powers of the Volta River 
Authority; but at the request of the Gold Coast Government the Commission itself assumed 
responsibility for preparing a draft Bill for consideration by the two Governments and the 
aluminium companies. 

I In the White Paper (Cmd, 8702) a period of sixty yea., from the date at wbicb power lias first a\'ailable was mentioned, 
r"fleeting tbe earlier discussions between the parties; but the period for amortising the loans was gh'en as eighty years. 
To diminate this apparent inconsistency, tbe Go\,ernments and companies agreed in 1955 tbat, for the purposes of 
pLanning, eighty years should be taken as tbe period of operation of the Power Contract also. 
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630. After consultations with the Gold Coast Government as to the constitution and powers 
of the Authority, the Commission prepared a draft Bill which was then referred to the two 
Governments and the aluminium companies. A draft was finally evolved which has been accepted 
for purposes of planning by both Governments and the aluminium companies; it is set out at 
Appendix XVI. 

Constitution and General Objective during Construction Phase 

63!. The Authority would be constituted as a body corporate with the duty and power of 
managing its own affairs and making ends meet, subject to the usual Ministerial supervision 
provided for in a form suitable to this Project. The Bill follows the normal lines of public 
corporation legislation in other parts of the Commonwealth, and the powers of the Gold Coast 
Government in relation to the Authority conform with the usual pattern. In view of the fact 
that the Authority would be financed from several sources, provision is made for the association 
of all the parties with its functions. The draft Bill provides for a majority of the members of the 
Board being nominated by the Gold Coast Government; the British Government and the 
aluminium companies would each nominate one member to the Board. 

632. Since the timely and economic construction of the dam and power installation would 
be fundamental to the success of the entire Project, the Commission has proposed an Authority 
with strong but defined powers, concentrated on the essential functions. During the construction 
phase, these would be the building of the hydro-electric scheme and the co-ordination of activities 
essential for the successful completion of all the other component parts. This policy was adopted 
so as to ensure that during the vital phase of construction, effort was not dispersed on other 
desirable but less essential activities. 

Policy after Completion of Construction Phase 

633. There is general agreement that after the construction phase had come to an end, the 
Authority should remain in existence, in order to discharge responsibilities in relation to the 
supervision of the power installation, control of water, health and sanitation, etc., and to the 
future development of power from the Volta system. (See also paragraph 649). Provision is 
made in the draft Bill, however, for certain of the Authority's functions to end with the construc­
tion phase, or in some cases a few years later. 

634. It may well be that a time would come when the duties of the Authority should be 
modified so that it could undertake additional separate functions as part of the further develop­
ment of the Volta Basin; but the Commission felt strongly that the first essential should be for 
the Authority to concentrate every effort on those activities which would do most to secure the 
production of cheap power. 

Co-ordination 

635. Provision has been made in the draft Master Agreement, supplemented by powers in 
the draft Bill, for a co-ordinating function, so that appropriate action could be taken by the 
Authority if one of the parties responsible for the construction of a particular component, or for 
other activities essential to the Project, failed to achieve the rate of progress necessary for the 
successful development of the scheme as a whole. 

Health and Sanitation 

636. From the outset it was recognised that the Authority should have strong and special 
powers in relation to health and sanitation. This was accepted by the Governments and 
aluminium companies as it would clearly be essential to preserve and protect the health of the 
various labour forces, and to ensure that the health of the people living near the new lake would 
not suffer as a result of its creation. 

637. The Governments and aluminium companies have accepted, for purposes of planning, 
certain principles in relation to health and sanitation. (They are shown in Annex E of Appendix 
XII). These principles are reflected in the draft Bill, which places appropriate statutory duties 
on the Authority. 

Land 

638. The land needed by the Authority would be: 
(a) that covered by the new lake and its margin up to a level of 280 feet, i.e. about 3,500 

square miles, and 
(b) that needed for the dam and power installation ' and ib permanent township at 

Ajena and possibly other small areas. 
--::---:--:-:--:--c,------:---" 

I A slightly larger area would be needed temporarily during ,he phase of construction. 
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This land would be acquired by the Gold Coast Government under a separate Ordinance and 
immediately leased to the Authority for 300 years by a simple lease. 

639. In order to discharge its responsibilities in relation to health and sanitation, the Authority 
would, outside the areas which it would take on lease, have certain functions in two surrounding 
areas: 

(a) a margin approximately one mile wide from the 280 ft. contour (surrounding area 
"A"); and 

(b) an area several miles wide surrounding the area of the smelter and its township and 
extending on both sides of the river to the dam site and its immediate vicinity, (sur­
rounding area" B "). This latter area is dealt with in the proposed Local Government 
Ordinance. 

Permissive Functions 
640. Powers have also been included in the draft Bill by which the Authority (with the 

approval of the Gold Coast Government) could undertake other activities which would promote 
the more efficient construction ofthe various works, or the carrying out of the Master Agreement. 
The object is that the Gold Coast Government could, if it wished, entrust the Authority with a 
particular task associated with the Project which would normally be the responsibility of the 
Government, e.g. payment of compensation. The primary reasons for doing this would be to 
give the Gold Coast Government flexibility in the discharge of its administrative responsibilities, 
and to facilitate and implement the Authority's task of co-ordination. It is impossible to prophesy 
what administrative and technical services will be available to the Gold Coast Government 
during the next ten years and while the Commission has naturally adhered to the basic principle 
that the Government should itself carry out functions proper to it, powers should exist in the Bill 
for the Authority itself to be entrusted by the Government with those functions if essential for 
the successful co-ordination and development of the Project, particularly during the construction 
phase (see also paragraph 596). 

641. This provision is of exceptional importance because delay in constructing a particulal" 
component could lead to very costly delays in the completion of the Project as a whole. In all 
cases where the Authority undertook a particular task at the request of the Gold Coast Govern­
ment, there would be payment in full by the Government. 

Abstraction of Water 
642. Provision has been made in the draft Bill for the abstraction of water from the lake for 

purposes of irrigation up to an agreed amount, and also for the regulation and limitation of 
abstraction from the lake and its tributaries for other purposes; but domestic supplies of water 
required for towns and villages in the Volta catchment area would not be subject to regulation or 
limitation. 

Flood Warning and Compensation Water 
643. The draft Bill directs the Authority to set up a flood warning system and take all possible 

steps against flooding. The Authority is also directed to make provision so that a stated quantity 
of water (up to 5,000 cusecs) could be released as necessary so as to prevent penetration of salt 
from the estuary during the filling period, and so that a continuous flow of at least 5,000 cusecs 
would be maintained during the operating phase. 

Research 
644. The Authority would have power to engage in research. In view of the financial implica­

tions of this function, however, provision would be made in the Power Contract for such work, 
if it was to be paid for out of the cost of power, to be carried out in agreement with the smelter 
company. 

Financial Provisions 
645. The draft of the Bill reflects the financial powers and responsibilities which have been 

agreed, for purposes of planning, between the two Governments and the aluminium companies. 
These are of a kind normally provided when setting up public utility corporations, e.g. borrowing 
powers, ensuring that receipts would be sufficient to meet outgoings, and the keeping of proper 
accounts. The statutory direction to make ends meet is supplemented by the detailed arrange­
ments in the Power Contract . 

.ldminislration 
646. lL has been proposed that the administration of the Authority should be placed under 

the control of a board composed of a chairman, assisted by [our members nominated by the Gold 
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Coast Government, and one each nominated by the British Government and the aluminium 
companies. 

647. Having studied carefully the experience of multi-purpose projects in other countries, the 
Commission proposed that the chairman be made the chief executive of the Authority. The 
chairman should have direct access to the Prime Minister and work on the level of Ministers. 
Experience also indicates the desirability of not making a statutory appointment of a deputy 
chairman. There is general agreement that such an appointment could best be made as necessity 
arose after the chairman and other members of the Board of the \' olta River Authority had 
worked together for some time. 

648. Experience elsewhere also shows that the board should concentrate its work on 
questions of policy, and that members should not be appointed with functional responsibilities, e.g. 
financial, electrical and engineering. The Commission's survey of certain other projects indicated 
that where individual members of boards had been given specific functional responsibilities, 
confusion had almost invariably arisen and misunderstandings resulted between the members of 
the board and the senior officials responsible for the particular functions within the admini~trative 
framework of the Authority. 

Volta Electricity Board 

649. It has been proposed (paragraph 633) that the Volta River Authority should continue to 
exist throughout the operating phase, although certain functions, such as those dealing with 
co-ordination, would cease after the construction phase. The Gold Coast Government has agreed 
that this would be preferable to constituting a new statutory body, such as the Volta Electricity 
Board proposed in the White Paper, to take over from the Authority at the end of construction­
particularly as any new body would need to exercise many of the responsibilities (such as those 
relating to lakesidc health) that would have been previously discharged by the Authority. It is 
not contemplated that the Authority would be concerned with the distribution and sale of 
electric power ; it would sell power in bulk, and rctail distribution would be the responsibility of 
the Electricity Department in the Gold Coast. 

B. THE BOARD AND STAFF FOR THE VOLL\ RIVER AUTHORITY 

650. The provision of the Board and certain members of the staff for the Volta River 
Authority would be a matter of great importance. These appointments could well exercise a 
decisive influence over the Project as a whole during the phase of construction. 

65 J. It has been accepted that the chairman should be a man of exceptional qualities, and 
the members of the board would need to be selected with great care. Within the administrativ<, 
framework of the Authority, the appointment of the chief engineer would require a man of out­
standing capaci ty; the chief financial officer and the principal medical officer would also need to be 
men of proven ability and experience. So too would the senior official in charge of administration. 

652. Experience with other projects suggests that there would be great advantage in appoint­
ing some key officials at an early stage, if possible immediately after a decision had been taken, in 
principle, to proceed with the Project and to invite tenders for the dam and power installation. 
(It is generally agreed that the risk at that stage of ultimately not receiving an acceptable tender 
would be very small. ) The advantage of this arrangement would be that the officials would then 
be able to assume duties with the Volta River Authority on the day that it came into existence, 
and would already have had an opportunity to obtain a good knowledge of the Project. They 
could be attached to the Preparatory Commission until the Authority was established. It would 
be very desirable to appoint auditors to the Authority (who could also advise on accounting 
methods) at as early a stage as possible so that they could assist in the establishment of effective 
financial controls from the outset (see paragraph 697).' 

653. The Commission has observed that the amount of large-scale development in the world 
has almost doubled during the last five years. It follows, therefore, that adequate salaries and 
conditions of sen'ice would need to be offered if men of the right type were to be attracted to 
these particular appointments. Z The salaries involved would seem high by present Gold Coast 
standards, but, in fact, they would not be so when measured by current world rates. The salaries 
would only be justified if the services of men with the necessary qualification and experience 
could be secured. After the critical phase of construction had been completed, it should be possible 
to use the services of less highly qualified (and thus less highly paid) men for some of the key 
pests, with the exception of that of the principal medical officer. 
--.;- Failure to fa-"e this practical problem could lead to \'ery unsati>factory and expensive resull:s. Chapter VII ?'" the ~e~rt 

of the Damodar \'alley Corporation Enquiry Committee, 1952 53. which deals ,,;th the delay of 2! yean In appomung 
a Chief Engineer to the Corporation, gives an e.xample of this experience. 
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654. It can be assumed that the alar), scales and conditions of service for a large proportion 
of the Authority's staff during both the con truction and operating phases would follow closely 
those adopted by the Government for officials on contract. One important reservation to this 
general statement must be made. If the Government, as a result of its inability to recruit , tafT, 
found it necessary to ask the Authority to .carry out a particular function which it had been 
assumed originally would be discharged by the Government itself, then it is virtually certain that 
the Authority would have to adopt salary scales and conditions of service better than those offered 
by the Government. This would be part of the price which would have to be paid in order to get 
the job done on time; and it may well be that the Government would consider that a short-term 
arrangement of this nature would have fewer repercussions on its salary structure than the direct 
recruitment of the necessary staff at increased rates of remuneration. 

655. These practical considerations often have unpleasant results if they are not dealt with 
effectively and the economic consequences can be exceedingly expensive. The Volta Project 
would represent a great capital investment by the Gold Coast and British Governments and the 
aluminium companies. It should not be undertaken unless all those concerned with the scheme 
were prepared to pay salaries and offer conditions of employment which would secure the services 
of those men who could do most to ensure its successful construction. 

CHAPTER 37 

DRAFT M.1STER .lGREEJIENT 

656. The previous chapter ha~ described the Bill which would ~et up the \ 'olta RiYcr 
Authority. That Bill, however, would not immediately come into force and would not commit 
any party to go ahead with the Project. The instruments committing the parties would be the 
Master Agreement, the Power Contract, and the other contractual documents all of which would 
be signed on the same occasion. The Preparatory Commission in the later :stages of its work 
established a framework for this agreement based on the 1951/1952 di~cussions, and in cOlbtdt­
ation with the two Governments and the aluminium companies developed a draft which would 
be taken as the working document for the purpose of negotiation. The follO\ving paragraphs 
describe the main features of the draft which would, of cour,e , be amended a, neces'>ary in 
discussion between the parties. 

Nature of the Jfaster Agreement 

657. It is contemplated that the parties to the agreement would include IlOt onl) the two 
Governments and the aluminium companies, but also the \'olta Ri\'er Authority and the smelter 
company. The Authority would have been formall) constituted shortly before the sig-ning of the 
agreement so as to become a party to it. Thi, arrangement would enable the Ma,ter Agreement 
to include the rights and obligations of the Authority and of the ,me-Iter compan) besides those 
of the main p,uties. It is not intended, hO\~e\er, to make the !\Lt,tel :\greement a single all­
embracing document that would deal \\ith all matters arising fi-om the Project. It would contain 
the majority of main provisions, but separate documents would ,et out agreemenb on >ueh im­
pOI·tant matters as the sale of power fi-om the Authority to the ,melter company, the term, on 
which aluminium industry traffic would be handled and carried b) Gold Coa,t ports and rail­
way~, and the arrangements for acquiring land and for establi,hlllg the municipal authority fe)l' 
the smelter township. 

658. The intention is to deal as fully as po-,sible in the ~Iaster Agreement ,1Ild the other doeu­
lIll'nts with all matters \\ hich might arise in the construction and operating pha,e, of the Project, 
sO that the: parties might know the full extent of their commitments, and so that there should bc 
no chance of the main ;lgre-ement being frustrated at ,ome later ,tage by failure to agree on 
minor matters. 

659. The duration of the ~la'ter Agreement i, propo..,e-d as a period of eighty) ear~ from the end 
of the construction ph:be. Proyision is not nude for reyie\\ or \ariation during thi, period although 
obviously the parties could initi:He change if they were to agree Oil the nece.,sity fc)r doing so. 
Pro\'i.ion i, made for arbitration in the eyenl of an) di,agreement, and arbitration machinery i, 
proposed which should guarantee impartialit) and which is belie\'ed to be acceptable to all partie . 

• \lain IlUclult' 

660. The e. sential reatUl e.s of the agreement a, at present fore,een arc: 
(a) a preamble ,("tling out fully the intention of the partie,; 
~h) a section d("aling with the initial and subsequent finallcin~ of Ihe Project; 
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(c) provisions dealing with land; 
(d) clauses setting out the responsibilities for construction and for co-ordination; 
(e) a section describing the main responsibilities for operation, and setting out vanous 

conditions of operation; 
(f) the provision governing the sale of aluminium by the smelter company; 
(g) a number of reciprocal undertakings by the various parties; and 
(Ii ) an arbitration clause. 

Fillancial Provisions 

661. These provi~ions would specjfy the detailed arrangements for financing the Project in 
accordance with the proposals set out in the White Paper or such modified arrangements as 
might be negotiated. There would be provisions to deal with the financing of the Volta River 
Authority by the Gold Coast and British Governments which would provide or guarantee the 
capital for the dam and power installation. The Master Agreement would specify the terms of 
the loans by the Governments, and the amounts, or some formula for determining the amounts. 
The mortgages providing the Governments with security for their loans would be scheduled as 
separate documents to the Master Agreement. The relevant articles would be drawn so as to 
provide for possible participation by the International Bank for Reconstruction and Development 
in the financing of the dam and powcr installation, if that should be agreed by the parties and 
negotiated with the Bank. 

662. Other provisions under this heading would deal with the financing of the smelter com­
pany to ensurc that it was provided with sufficient capital for the construction of the mines, 
smelter, townships, and ancillary facilities. The ~1aster Agrcemcnt would specify the initial pro­
vision of capital by the aluminium companies, the loans which the British Government would 
make, and the arrangements for the issue of equity shares. Conditions would be established for 
the participation by the Gold Coast Government in the equity of the smelter company, for the 
subsequent transier of Government shares to individual African investors in the Gold Coast, and 
for a later issue of equity to this class of investor depending on the extent to which the earlier 
issue had been transferred to private holders. Aluminium Limited would have from the beginning, 
and would retain, a controlling interest in the smelter company and would together with other 
parties guarantee certain of its undertakings; the more important of these guarantees are ment­
tioned below. No change would be made in holdings in the smelter company (other than those 
changes specified in the Master Agreement) without the consent of all parties. 

663. 1'\0 specific provision would be included to govern the financing of the railways and the 
other components of the Project which would be the concern of the Gold Coast Government alone. 

Land 

664. The Gold Coast Government would undertake in the Master Agreement to grant lca~es 
of land that would be needed for the construction and operation of the dam and power install­
ation and the smelter. This would ensure, in conjunction with the Land Acquisition Bill (para­
graph 68g), that the necessary land was available for the Project. 

Construction 

665. Obligations would be imposed on the Volta River Authority to construct the dam and 
power installation, and on the smelter company to construct its two component parts of the 
Project, including their townships. These obligations would be supplemented by undertakings 
on the part of the Gold Coast Government to facilitate the Authority's work and by the parent 
aluminium companies guaranteeing the smelter company's discharge of its responsibilities. The 
Gold Coast Government would incur an obligation to construct the railways and other essential 
communications. 

666. The earlier discussions indicated that the obligation on the smelter company would 
extend only up to construction of capacity (0 produce 120,000 tons of aluminium per year, but 
provision would be included for periodical consultation after that stage was reached, with a view 
to carrying capacity to 210,000 tons. The Agreement woulq express the common interest of the 
parties in construction being carried to the maximum capacity as soon as demand and other 
pertinent conditions permitted, and their common desire to achieve this capacity as soon as pos­
sible. The great economic advantages to be obtained from extension to maximum production 
have already been emphasised in paragraph 569. In case maximum capacity was not reached 
within 20 years of the start of commercial production of aluminium, the smelter company would 
be obliged to make available to other interests some electric power and bauxite on notice being 
given b" the two Governments. 
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667. A provision would be inciuded to ensure that the Volta River Authority would exercisc 
the powers of co-ordination which are granted by the draft Bill (see paragraph 635) and that 
the other parties would make available to the Authority the information required for the exercise 
of these co-ordinating powers. 

Operation 
668. The next section of the Master Agreement would deal with the operation of the dam 

and power installation by the Volta River Authority, of the smelter and mines by the company, 
and of the transport facilities by the Gold Coast Government. It would also contain an under­
taking by Aluminium Limited that the smelter company would operate as a separate entity in 
open competition and without restrictive agreement or understanding with other producers. 

Disposal of Eifluents 
669. The smelter company would give an undertaking that the most effective methods would 

be followed for the disposal of any harmful waste products of the smelter. This provision is of 
great importance to the Gold Coast Government in order to safeguard the health, and the farm­
ing and fishing activities, of people in the neighbourhood of the smelter and in the areas dependent 
on the Volta River below the smelter. It should be noted that the site selected for the smelter has 
been chosen with a view to minimising the possible harmful effects from waste gases. 

Sale of Aluminium 
670. The Agreement would define the arrangements for the sale of aluminium to buyers in 

the United Kingdom. It was contemplated in the I952 discussions that the smelter company 
would offer 75 % of the aluminium produced to purchasers in the United Kingdom. The 
price arrangements would be stated, and a formula incorporated for revision of the price in 
certain circumstances. The company's obligations under this article would be modified to the 
extent that the British Government might be obliged at some future date to impose import 
restrictions or other limitations which might interfere with the free sale of aluminium to United 
Kingdom buyers. The smelter company would also undertake to offer aluminium for sale, in so 
far as it was not earmarked for the United Kingdom, to any aluminium f(j.bricator who might 
operate in the Gold Coast. 

Reciprocal Undertakings 
67 I. The remainder of the Master Agreement would consist largely of reciprocal undertakings 

to be given by the parties. The first of these would be a general covenant by all parties for further 
assurance, drawn in wide terms. This would be followed by a sequence of undertakings by the 
Gold Coast Government of which several would deal with matters of taxation and exchange 
control, including undertakings that the smelter company would not be singled out for any 
discriminatory taxation and would be afforded the maximum relief granted to pioneer industries. 
Other undertakings by the Government would concern: 

(a) priorities for manpower, transport and materials; 
(b) provision to facilitate entry into and exit from the Gold Coast of people concerned with 

the Project; 
(c) the arrangements for payment for irrigation water made available by the creation of 

the lake; 
(d) an obligation by the Government to assign to the existing communities around the 

smelter township a sufficient priority in planning and development to ensure that the 
conditions in the smelter township would not be endangered (paragraph 247). 

672. In addition to those undertakings by the Gold Coast Government there would be three 
subjects of special interest covered by the Master Agreement. The first would be an undertaking 
by the Gold Coast Government to associate the British Government with the exercise of certain 
functions relating to the Volta River Authority, and to make use of the Authority for certain 
purposes specified in the Bill. This undertaking would reflect the important financial contribution 
of the United Kingdom by a continuing association with the activities of the Authority (so long 
as any part of its loan was outstanding); and ensure that full use would be made of the Authority 
if it were necessary at any stage to supplement the resources of the Gold Coast Government in 
order to carry out any measures essential for the success of the Project. The association of the 
British Government would not affect the control of the Project by the Gold Coast Government 
(see paragraphs 750 to 754). 

673. The second special obligation of the Gold Coast Government would be to enter into an 
undertaking against derogation by legislation or governmental action from the documents setting 
up the Project, thus ensuring that all the relevant documents, whether statutory or contractual, 
had a similar binding force. This undertaking is supplemented in the draft Bill for the Volta 
River Authority. 
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aluminium manufacturing process, and would oblige itself to do its utmost in consultation with 
the smelter company to maintain such continuity. 

Financial Provisions 

683. The financial clauses of the Power Contract would stipulate that all costs incurred by 
the Volta River Authority in the exercise of its statutory duties (with certain limited exceptions) 
would be chargeable to power costs. For the determination of those costs there would be an 
examination of the Authority's accounts by an independent firm of auditors acceptable to all 
parties. Any activities which the Authority might carry out on behalf of the Gold Coast Govern­
ment under the draft Bill would not affect the cost of power since under the terms of the Bill 
the Authority would be fully reimbursed by the Government in such circumstances (paragraphs 
640 and 641). Any revenue received by the Authority from any other activity, such as the sale 
of water for irrigation, would be taken into account in assessing the cost of power. 

684. The limited class of exceptional costs which would not be chargeable to power consumers 
would need to be very carefully defined. Clearly there would be a case for excepting any ex­
penditure which might be incurred as a result of action by the Gold Coast Government in breach 
of the Master Agreement or as a result of wilful default or negligence by the Authority. In the 
former case the obligation to meet the relevant costs of the Authority could reasonably be put 
on the Gold Coast Government. In the latter case, however, provision would need to be made 
for the Authority to derive the necessary revenue. Preliminary consideration given to the problem 
has included such possibilities as the building up by the Authority of a reserve for this purposc. 
Clearly a clause to provide for force majeure would be necessary. The detail s of the clause and its 
financial consequences would be determined during negotiations. 

685. When the total cost of producing power had been ascertained, it would be divided 
between the smelter company and other consumers. The smelter company's share would be 
guaranteed for a period by the equity holders and the remaining share would be guaranteed by 
the Gold Coast Government. Various formulae have been discussed for the calculation of the 
smelter company's share of costs which would take account not only of the number of units 
supplied, but also of such items as the maximum demand and the power factor. The settlement 
of the formula would be a matter for negotiation. 

686. The Power Contract would ensure that the Authority received the portion of its cost 
appropria te to the smelter company. There would also need to be a separate agreement, referred 
to in the next chapter, governing the costs to be paid in respect of other consumers, which would 
supplement the Power Contract and which would follow broadly similar lines. 

Technical Provisions 

687. The Power Contract would include a number of technical obligations on the Authority 
and on the smelter company covering such matters as the phase and frequency of supply, the 
power factor, the phase balance, the maintenance of voltage and the metering of power. These 
provisions would follow the normal requirements in power contracts. 

CHAPTER 39 

OTHER LEGISL ATIVE AND CONTRACTUAL DOCUMENTS 

688. This chapter discusses the various statutes, agreements and contracts, which would set 
out the essential commitments of the parties in addition to the three main documents described 
in the three previous chapters. 

Lal1d .1cquisitiotl Bill 

68g. There would be a Land Acquisition Bill, under which the Gold Coast Government 
would acquire the land needed by the Volta River Authority, including the area of about 3,500 
square miles which would be subject to inundation; and the land needed by the smelter company 
including the area of the proposed smelter and township-an area of about 30 square miles. 

Leasrs 
690 . Leases would be granted by the Government to the Volta River Authority, and also in 

respect of the land for the smelter. The first would be a simple document disposing of the land 
for 300 years; :\\ a statutory corporation the A.uthority's use of the land would be regulated by its 
Statute. The econd lease would be for eighty years, and would include covenants to build the 
smelter :\Ild pos,ibly its to" nship. Standards to be ob~er\'ed in building the township would be 
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laid down in the Local Government Bill. The lease would need to give the aluminium companies 
adequate assurance that their large capital invC'itment in the meher and township would be 
safeguarded. 

Local Gournmeni Bill 
69 1• A Bill would be needed to ,et up the ~peciallocal authority pro~-ed for the area of the 

smelter and towmhip, and to define the powel' which the Yoha Ri\-er .\uthority would exerci e 
in it~ capacity as a local authority at Ajena. For the ... melter town~hip the Bill would cstabli h a 
town plan on the lines of that recommended by Ma -er and Whittlesey l Chapter II) and would 
make pro\;sion for the enforcement. and (a;; neccs'ar)) the amendment of the plan. The Bill 
would define the compo ition of the -pecial council which would be respon-iblc lor local 
administration in the early year when the "melter compan) would be ~trongl: repre->ented; and 
would provide f0r the pro!iressive representation of the local inhabitant: and the e\·entu.ll tran-fer 
of thl! functions of the c;pecial council to a normally ('on;;titutcd authority . 

. \f()rlgagn and n,bmillres 
692 • There would be mortt',agc, by the Y('Ilta Ri,"cr ,\uthority to e,leh pl'the two Govern­

ments, providing ,ecurity for thc loans and lor the payment by thc .\uthority at regul.lr iute-rv.lls 
ofa sum ()fcon tant amount calculatcd "0 that at the end oft'ighty Tar; the illdcbtcdne--s would 
be paid off tog-rther with all interest. There would al;;o be debenture, to be isued b the ,meller 
company in respect of the Cnited Kingdom loan. The details of tlie'e morlg,lgc, .md dehentuf(" 
would be ettlcd during negolicllion" 

Tanir [or Sale oj RfSrrt'l'ri Pou;er 
6~n . 'I'hl' term, and condition for the sale by tIle \'olta Riwr ,\uthorit) of the pO\\('r 

rc'srrvec! to the Gold C(),I~t ,\(Hlld need to be ,t't (luI in a memor,lIIdulll. Broadl)p Iking. the,e 
I('rm~ ilm\ condition, would follow tho,!'" in the Power Contract. 

Rai/u·a)' .1grf(!nelll 
6~)t. There would he an agrt'ell1cnt fr.r the carriage by the Gold ('O<l,t R.lih\,l or «(lIlI-

1Jloc\itle, fCll' the smelter compa n\. It is contemptlteci that thi, would be " long-term :I"rcelllcnt, 
probably fi'r the .\l11e period a the' J\Ia,ter Agreement ,\lid Power Contract, allli th.lt it would 
el out in (Jl1C part the detailed terlT's and condition gO\('rning the carriage of b.lU,'ite froIll the 

mines to the . melter, and would dt'al In a frond part with the movement of impOlt .\!lel e:pt,rt 
between Tellla and the ,meltt'r. Provi ion would be made for the review of freight r,lt 1(. t.lke 
:In ount of rh.lnging pric!" le\"t'h and the dew·lopment of nth!'"r tr.lffi( on the new linc . 

Pori Agreement 
6<)5. An agreement would be reqUIred for the u t' b) the ~mdter tomp.lny of P'"'t I:, ilities at 

']'em,l. Thi, agreement \\ould IIlcorporate .my "peei.d arrangement~ arising from (lie l'ennallt'llt 
allocation to the ,meiter company of one Of more bert! and the provi iOit by the rUIlllhillY (Jrit~ 
o\\n equipment. and \\ould Nt.,hh~h the port due pavablt', with provi ion f(lf pcri(.(\i al review. 

War}; I Conlroctl and .lccompanying f)ocummts 
696. Thert' would be \\ork, contract<; for the (on truction on bt'half of the Volt .. Rivcr 

A\lth()rit~ \,1' the dam. nd pO\\('r in tallation at .\jena, including the neee ary hou ing. l'ndcr 
the ~Ia'ter .\grecnlt'llt thNC document v.ould be entt'red into in agreement ",ith the other 
p.ntic,. The Commi"ion has con ulted the Goyernment and comp"mi<- about the form of m,lin 
CIH\tnll t 01 \I hlCh .1 draft V..1 prepared by the con ultin~ engmeen, including III addition to 
,t,lI1d.lrd d,\ll'(~, ,peri.d pron ion to put into effect the Commi5 ion' recommt'ndation on 
hU1l1.ln CI .. "\Oh and other aspects. The arran~ement for letting the contract for the d'lm 'Ind 
po\\er in,tallation .Ire dL'c\! ed furth!'"r in para~raph j03' e and 712 • 

• !crow tin,. Control 
~)/' Etlic,\li\e financial procedur hould be Introduced in order to en Ufe that all work 

,·,)ntr. cb \\ t're ,ubjt'Cted to proper .iccountin!! c.ontrol. Experience eI ewhere indicatM that the 
dt'taikd planninz of; n accountinz .,-tem "hich v.ould enable all con tructional work to be 
pl"l_ ... gre,~ro <lti,f: ctoril~ co,t, to Ix: compared \ ith e;timat~, and proper proc,.dur~ in tituted 
It))' the drawing of mone) and p:n ment of contracton, hould Ix: put in hand at a very early 
dalt'. Thi, could be achieved by the appointment of financial taff and accounting advi~ to 
the .\uthonn- a, ,oon 3"' a dcci,ion~.i taken to proceed with the Project. See aL'IO paragraph 652). 
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Introdllction 
698. In this part of the report possible future action to dc-al with the Projert is discussed. 

It must be emphasised that the Commission is in no way suggesting lhat any parlicular eours(; 
of action should be taken by the Government~ and aluminium companies; its purpose is only lo 
indicate action which would need to be initiated if a decision was taken, in principle, to proceed 
with the Project as a result of negotialions between the parties. What is proposed in the following 
chapters must therefore be considered merely for the purpose of facilitating future planning. 

Fllture Dn'e/opTlu!IIfs 

699. After this report and the Engineering Report have been considered by the two Govern­
ments and the aluminium companies, they would be published. The parties to the Project would 
then be in a position to enter into final negotiations if they so wished; this particular development 
and possible subsequent action is considered in Chapter 41. Chapter 42 describes action which 
would need to be taken if a decision was made to proceed with the scheme. Finally, a timetable 
showing the stages by which further action might be taken is given in Chapter 43. 

CHAPTER 41 

NEGO TIA TIONS AND DECISIONS ON POLIcr 

A. NEGOTIATIONS 

700. After the two Governments and the aluminium companies had considered this report 
and the Engineering Report from the consulting engineers, it is assumed that they would decide 
whether or not to proceed with the Project, unless they had first directed the Preparatory Com­
mission to make further investigations which could influence their ultimate decision. Assuming 
that the Governments and the aluminium companies decided that further enquiries by the 
Preparatory Commission were not necessary, it would be possible to arrange discussions about 
the future of the scheme. 

Preliminary Discussions 

701. At meetings held with representatives of the Governments and the aluminium companies 
during the later stages of the Commission's work, it was suggested that further consideration of 
the Project should take place in two stages. The first stage would be preliminary discussions during 
which the reports could be reviewed and those issues defined which would need to be negotiated 
between the parties in order to achieve agreement. 

Negotiations at the Ministerial Level 
702. The final and decisive negotiations would, in view of the importance of the Project, 

presumably be at Ministerial level; the Gold Coast Government has indicated that it would prefer 
them to take place in Accra. It is assumed that the representatives of the Governments and the 
aluminium companies participating in these formal negotiations would, having considered the 
results of the preliminary discussions, then concentrate on the proposed terms of the draft Master 
Agreement and the Power Contract, and the other related legal documents which have been 
described in Chapter 39. The draft Bill for the Volta River Authority could also be considered 
at that time. 

703. If any outstanding differences were then resolved it is assumed that consideration would 
next be given to certain important factors which would influence the manner in which the 
Project was actually carried out. The Commission suggests that: 
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(0) (he currcnt and future development plans of the Gold Coast should be reviewed so as 
to ensure that they would, on the one hand, provide the essential services required for 
the Project and, on the other, avoid creating demands which could conflict with the 
resources needed for the scheme; 

(Ii) arrangements should be advanced as far as possible to secure the services ofa chairman 
and members of the Board of the Volta River Authority, as well as certain members of 
the staff; 

(c) a provisional decision should be made about the appointment of consulting engineers 
to the Authority; 

(d) a provisional decision should be made about the appointment of auditors to the 
Authority; 

(e) the technical advisers of the Governments and the aluminium companies should 
meet with the Preparatory Commission, and its various consultants, in order to 
decide the detailed procedure for inviting tenders, and the precise form of contract for 
the dam and power installation (all of which could have been affected by the negotia­
tions), and whether certain preliminary works (access roads, and a limited amount 
of temporary housing) should, or should not, be undertaken in advance of the main 
contract. These problems have already been discussed at considerable length by the 
Preparatory Commission with the Governments and the aluminium companies. 

Initialling a Memorandum of Agreed Conclusions 

704. If the negotiations led to a decision, in principle, to proceed with the scheme, it has been 
suggested that an agreed memorandum should be initialled by the parties to the Project, but that 
no formal agreements should be signed until a later date. This procedure has been proposed in 
order to implement the Prime Minister's undertaking to the Legislative Assembly in his statement 
of 3rd July, 1953 (described in paragraphs 14 to 19 of Appendix II) that the report of the Pre­
paratory Commission would be made available to the Legislative Assembly and that the Gold 
Coast Government" would not enter into any agreement with the United Kingdom and the 
aluminium companies without first debating the terms of any proposed agreement in the 
Legislative Assembly." 

Publication of White Papers 

705. It is assumed that at the appropriate time, each Government would issue a White Paper, 
since certain aspects of the Project would naturally require to be covered more fully in the Gold 
Coast than in the United Kingdom. It would clearly be of great importance to ensure that the 
White Paper issued by the Gold Coast Government dealt with every aspect and implication of 
the Project which could affect the interests of the local people. 

B. DEBATE IN THE LEGISLATIVE ASSEMBLY OF THE GOLD COAST 

706. The Commission has been informed that a sufficiently long period would elapse after the 
publication of the White Papers so that action could be taken to ensure that the Project was 
presented in detail to the people of the Gold Coast, and that they had adequate time to consider 
its implications. At the appropriate time, the debate in the Legislative Assembly would be held, 
thus giving the elected representatives of the people an opportunity to express their views about 
the scheme. This would also provide the other parties with an essential opportunity to judge 
whether the Project was generally acceptable to the country. 

707. The Government has informed the Commission that a special meeting of the Assembly 
for this debate could be convened if necessary. 

708. During the debate the Assembly would have before it the report of the Preparatory 
Commission, and the Engineering Report, together with the proposed terms of the Master 
Agreement, the Power Contract, and the Railway and Port Agreements. 

709. If the debate proceeded satisfactorily, it would be possible for the Assembly to: 
(a) enact the Volta River Authority Ordinance; 
(b) enact the Land Acquisition Ordinance; 
(c) enact the Local Government Ordinance; 
(d) resolve to make the necessary financial provision for loans required by the Authority; 
(e) vote supplementary funds to enable the Preparatory Commission to recruit certain 

key staff for the Volta River Authority and (if this had been approved during negotia­
tions as essential) for the construction of certain preliminary works. 

The Ordinances would' be brought into operation at later dates. 
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710. Immcdiately the debate ill tile Leg-islative Assembly had becl1 rnrnplctcd, it would be 
possible 11.)\' thc GO\'cl'llments and alumiuium companies to confer and review their future c<)ursc: 
of action. Ir all parties to the Project then agreed that it should be undertaken, arrangements 
could be made immediately to invite tenders for the construction of the dam and power installa­
tion. The necessary documents are already available for issue when required. 

ill. The Preparatory Commission has proceeded on the assumption that tenders would be 
called for on a competitive international basis, and that about six months would be required to 
enable contractors to submit bids to enable their tenders to be considered. It has already been 
emphasised (paragraph 76) that the contractor or contractors carrying out the work should be of 
proven experience and efficiency, and strongly backed by all the necessary financial and material 
resources. 

Fonll of Contract 

712. The consulting engineers, after consultation with the Preparatory Commission, have 
drawn up a draft contract for the dam and power installation (paragraph 6g6). This draft has 
been considered by the Governments, the aluminium companies, and the Preparatory Commis­
sion. The proposed contract is dealt with in detail in Chapter I I of the Engineering Report. It 
might be amended as a result of negotiations (paragraph 703(e)). 

Preliminary TVorles 

7 I 3. Tenders for preliminary works could be invited withou t delay if the parties to the Project 
had agreed during negotiations that this procedure should be followed. 

Decision on Tenders 

7 I 4. It is anticipated that the consulting engineers would make a report to the Preparatory 
Commission as soon as possible arter the closing date for tenders for the dam and power installa­
tion. The Commission would then make arrangements for the Governments (in consultation with 
the aluminium companies) to decide whether a tender should be accepted. 

Establishment of the Volta River Authority and Signing of the Master Agreement and Power Contract, etc. 

7 I 5. Immediately a decision had been taken on tenders for the dam and power installation, the 
Volta River Authority Ordinance could be brought into operation, thus constituting the Authority. 
The Preparatory Commission would be wound up. 

716. The chairman and members of the Board would be appointed immediately. Certain key 
staff for the Authority would already be available if the suggestion advanced in paragraph 652 
had been adopted. The full complement of staff would then be appointed as quickly as possible. 

717. When the Volta River Authority had been brought into being it would be possible for 
the Master Agreement and the Power Contract, together with other related legal documents, 
including the contract for the dam and power installation, to be signed. It would be only at this 
point, after all the stages previously described had been completed, that the parties would be 
finally and irrevocably committed to the Project. 

718. The Gold Coast Government has made it clear that there would be marked advantage 
if it could enter into these agreements as an independent nation. This is also referred to in 
paragraph 765. 

United Kingdom Legislation 

71g. It is assumed that any United Kingdom legislation authorising the United Kingdom 
loan would be passed into law at some time before the stage of signing the various legal documents 
in the Gold Coast. 
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CHAPTER 43 

POSSIBLE TIMETABLE OF EVENTS 

. .:lFTER THE COMPLETION OF NEGO TIA TIONS 
Introduction 

720. In order to assist the future planning of the Project, a summary is given here of the 
possible sequence of events which might take place if negotiations between the parties led to a 
decision, subject to a debate in the Legislative Assembly of the Gold Coast, to proceed with the 
Project. 

STAGE A 

721. (a) Negotiations, ending with an agreed memorandum initialled by the parties to the 
Project, but no formal agreement signed. 

(b) White Papers issued by the two Governments. 
(c) The Gold Coast Government could 

(i) make preparations to set up the organisation that would be required to deal with 
compensation and resettlement in the area subject to inundation, and with the 
effects of the Project on the riparian communities; 

(ii) complete preparations for ordering railway and telecommunications equipment; 
(iii) consider whether it would proceed with the second stage of the development of 

Tema, if the Volta scheme went ahead; 
(iv) make the necessary preparations to proceed with its Second Development Plan 

based on the assumption that the Project would be undertaken; 
(v) prepare a certain amount of office accommodation and housing for the staff of the 

Volta River Authority; 
(vi) consider developments which would be made possible by the lake, e.g. agriculture, 

fisheries, inland navigation. 
(d) The Preparatory Commission, with the approval of the two Governments, could _ 

(i) arrange for the completion of tender documents for any preliminary works which 
the parties to the Project considered should be started in advance of the contract 
for the dam and power installation; 

(ii) ensure that all tender documents and the draft contract required for the dam and 
power project were ready for issue when necessary; 

(iii) take preliminary steps to arrange for the recruitment of key staff who would 
ultimately be required for the Volta River Authority; 

(iv) arrange for the preparation of informative booklets designed to assist local and 
overseas staff. 

STAGE B 

722. It is anticipated that an appropriate period would elapse after the completion of nego­
tiations (Stage A) in order to ensure that sufficient time was provided for the people of the Gold 
Coast to be made fully aware of the Project and its implications. 

723. The Gold Coast Government would then arrange for the debate in the Legislative 
Assembly. If the outcome was satisfactory (see paragraph 706) : 

(a) the Assembly could, ifit thought fit, 
(i) endorse the terms of the proposed Master Agreement and Power Contract; 
(ii) enact the Volta River Authority Ordinance (but it would not then be brought into 

operation) ; 
(iii) enact the Land Acquisition Ordinance (which would be brought into force 

later) ; 
(iv) enact the Local Government Ordinance (which would be brought into operation 

when needed) ; 
(v) resolve to make the necessary financial provision for loans to the Authority; 
(vi) vote supplementary funds to enable the Preparatory Commission to recruit key 

staff for the Volta River Authority and for the construction of certain preliminary 
works. ' 

(b) the Preparatory Commission, with the approval of the two Governments, could immediately 
(i) instruct its consulting engineers to invite tenders (by whatever procedure had been 

agreed) for the dam and power installation. By this stage it should be reasonably 
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Flltlm Actinn 

('rrtain thnt iI ('ontl"llrt would hI' awarclrcl at thr appropriatr tirnr fin Ihr hyrlTlI ' 
clrctl'ir srrtion of thr pJ"(~jrl"l, and the /i,lIowilJlol aclditiOlHII ItICaSllrr, IIIIJJd hI' laxeIJ 
without undur risk; 

(ii) .\\lthorisc thr survry of proposrd tUllnel I(lr the railway bl·twcc/I K"li,ridua and 
K.pon~; 

(iii) recruit an rlltomologist, field officer and technician for prcliminary obNcrv"tilln and 
e 'periment 011 S. da77l'IOSIITn; 

(i\') recruit an epidemiologist to take charge of initial health measures; 
(v) authorise preparation of detailed architectural plans for the power station; 
(\'i) take any preliminary action needed to preserve the landscape. 

(c) Thr Gold Coast Govrmmelll could immediately 
(i) adopt its Second Development Plan; 
(ii) take any further necessary action on those items in the Plan which were directly 

related to the Volta Project (e.g. trunk roads, road detour around Accra, improve­
ment of certain bridges); 

(iii) (dependent on policy), authorise its consulting engineers to invite tenders for the 
construction of the second stage of port development at Tema; 

(iv) place orders for additional locomotives and rolling stock; 
(v) place orders for additional telecommunications equipment; 
(\'i) establish the organisation to deal with compensation and resettlement in the area 

subject to inundation, and to assist the riparian communities; 
(vii) survey the region and the villages adjacent to the smelter site. 

STAGE C 

724. This would cover a period of about six months, and would extend from the time of calling 
for tenders for the dam and power installation until a decision to' accept a particular tender had 
been made. 

725. During this period: 
(a) the Gold Coast Government could follow up the action outlined in Stage B; 
(b) the Preparatory Commission could-

(i) appoint certain key staff who would be required for the Volta River Authority and 
(ii) (dependent on policy) award contracts for the construction of access roads to the 

dam site and a limited amount of temporary housing. 
726. At the end of this period: 

(a) the consulting engineers would make a report to the Preparatory Commission on tenders 
submitted for the dam and power installation; 

(b) the two Governments (in consultation with the aluminium companies) could decide on the 
acceptance of a particular tender; 

(c) (dependent on policy) the Gold Coast Government could accept a tender for the second 
stage of port development at Tema. 

STAGE D 

727. Immediately a decision had been made to accept a tender for the dam and power 
installation, it would be possible for 

(a) the Gold Coast Government to bring the Volta River Authority Ordinance, by then 
enacted, into operation, and thus constitute the Authority; 

(b) the parties to the Project to appoint their respective members to the Board; 
(c) (a few days subsequently) the parties to the Project to execute on the same occasion the 

Master Agreement, the Power Contract and the Railway and Port Agreements. It 
would be necessary for any United Kingdom legislation authorising the Government loan 
to the Volta River Authority to have passed into law some time before this stage. 

(d) the Gold Coast Government to acquire under the Public Lands (Leasehold) Ordinance land 
needed temporarily by the Volta River Authority; and then to lease this land to the 
Authority; 

(e) the Gold Coast Government to bring into operation the Land Acquisition Ordinance as 
regards the area to be inundated and the areas around Ajena and Kpong, leases being 
granted immediately to the Volta River Authority, and in respect of the smelter and 
township; 
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(f) the first amount of loans to be received by the Volta River Authoriry against mortgages 
executed by the Authority; 

(g) the Volta River Authoriry to appoint its consulting engineers; 
(h) the Volta River Authoriry to let the contract for the dam and power installation; 
(i) the Volta River Authoriry to repay to the Governments and the smelter company the 

agreed amounts expended on preliminary investigations. 
(j) the Gold Coast Government to implement those parts of its Development Plan which were 

essential to the execution of the Volta Project; 
(k) the Gold Coast Government to proceed with the compensation and resettlement operation, 

and take action as necessary amongst the riparian communities; 
(I) the Gold Coast and United Kingdom Governments to arrange for the appointment of auditors 

to the Authority. 
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A. 'II NIl II I (11\" ,IVA 'IoN' 

O~lr[/I!'( ~f lllr 'frl'l7I{1lNl' l'nmltl1l.!1f/1I 

';28 '1IlInllghnllt it~ ,,<111, Ihr CIIlllltti j,," rnrh.[Vf)Inrr]II) Itl.lt, .1 lh."" JI'll :tn!l ('Ill rn:ttl~ ' 
.11l dy";' r)f I he \ . olt:-t R i, C1 1'1 f1jC! 1 '0.1 S I" r lI.d 11r I h,.. I Wfl C:c,\ q tllne III' .1I1d .i1umitlillm ( '1mp"m' 
t.) W;\kf" I olk~ (ir ... isinlh "jlh ,IS ~ Ir.lI .1 Pi! 1111. ;I~ P" ~Ibk 'If tllf rhem" bd'll" them. ttl lh' 
(' p.IIHkd hl1l1S p( nlf'nn( c ghTtI to tIll:' (;"lllnli,.,,.,jrllJ (~ hfl\..,n in 1'.lr •• gr. ph '1 fir App'nd;" 11 i 
th(' ~1 « i.d GOnll11i,,.,i,,ncl' \\ .I~ . II,\" erl In ,lI llInll .1 tep',rf .mb'Klyitl~ fl1' H·HJrnrt1CHda.l i'm~ 'm (h, 
II- .lsibilit) .,1' lIw b hCI11(', :111 . itlodifir alinm wlm h 'ccmer! 10 him d,,,ira bk :ltId :.tny " .. tfort wltich 
h(' wi,h('(1 to ~llggCSI for its rUrthCt.ll1( ('. 

711~1. Af(,(\ldingh, some' gnwl:11 qhq-n:ltinns .II\" m.ld/"' ill this ch:'plrt ",hidt it ii "'gg ,d 
might lw t.lhn into \"Ollsidcr.lti )11 whel1 Ihe Ii.lltll" of the l'rr!jrci is rlnidrd. 

1l11pluation, (II S/law or FO;{I11( 

iSo. '(he ,ize and comp! " ity "fthe Plnint must be' kept in milld con,tantly when:J c ~il1g 
lC dlal1«(" of su\"cc,,,fu! dc\dopnH'lll. :\ot nnly \\ould it in\"ol\(" Ilw ph~ ;("31 Cf)mtru lion of 
W\ cl'al major works., but it would ab,o J cprc'('nt .\ rcm.lI kabk example <If co<operation in a los 
dn (loped counlry, at a time of \Try rapid political tram.ilion, bet \\('cn tll!' public cfltcrpri e of 
t\H) GO'\:crnment .. and the pri\ 'utc enterprise of two .lluminium rC)mpanic~ situated in different 
parh of the world. Yer} largc sums of money- in dollar. sterling and Gold Coast CUffCIlCic-s­

would be inyol\'t'd in the ,dlcmc. 
731. The results of such a ~rcat undertaking would not only have major and direct (on~c ­

quencc., for the parties to the Proj ct themselvcs; the) could abo have an indirect efleet on the 
\\ illingnc. , of other Governments and pri\ ate inlercsL\ to make large investments in schemes of 
~imi)ar magnitude no\\ under considera tion in other part of the world. 

73:2. A successful outcome of the \ 'olta Project would have beneficial results for all concerned 
with it. To the aluminium companies it would mean that an additional ouree of ingot \\'ould 
have been brought into production at a competitive price, Su(' h a de\-elopment would appear 
to fit in v.ith the general policy of expansion which has characterised the operations of \'arious 
aluminium companies-particularly Aluminium Limited-since the end of the World 'IVar II. 

733- To the British Government, as emphasi~ed in the White Paper, the successful operatioll 
of the -cherne would make available at competitive prices, a further Sterling Area supply of 
aluminium far in excess of the Area's pl-esent production. It would also advance the Government 's 
policy of encouraging the development o[ the resources of the Commonwealth. The scheme, if 
succes.,[ul, could save the Sterling ,\rea about one hundred million dollars annually when at full 
production. 

734. The Gold Coast Govemment would stand to gain marked ad\'antagcs [rom tbe effectiYc 
development of the Project. ~ew and very large capital as. ets would be created in (he Gold 
Coast. Opportunities for employment and training in new professions and skills would be pro­
vided. The present dangerous dependence of the national economy 011 a single e.xport, cocoa, 
would be substantially reduced, The interests of the Gold Coast in the Project have been analysed 
jQr the Government by Professor W. Arthur Lewis. Probably his most signifinU1t conclusion is 
that its successful development could do more to increase per capita in orne than any other 
contemplated use of the national resources. He has calculated that aluminium would earn at 
least twice as much per worker employed as cocoa. 

735. Such arc some of the possible results of success. 
736. The failure of the Project would clearly have grave t'OIlSCqUCllccs ll11' the <llumilliull1 

companies; large sums of money would be lost and thcir willillg-ness to im'cst in cllulllric~ SUdl 
as the Gold Coast would be prejudiced. 

737. The consequences [or the British Government would be "cry serious. As indk'lt('d ill 
paragraph 16 the failure or _ucccss of this scheme could huv a prolound inllucnce (In the IX)'''' 
ibility of raising finance fi)l' the development of other large-scale schcnlC's in thc lc~s dt'ydllpcd 
parts of the world. 
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7:1:1, rhe I CpCIl msiom 011 I hc (;nld Co,,~t '" ould ,l1s(J be very ~niom, Particip,,\i,'t1 in 'he 
PI (~('ct \\ould \11\'oh c Ihc usc or <1 \ub,I,1I1ti,111J.lrt of Ihe lOllntry'~ rc !)urce~ ~,"d if (~'ly) tl)watd~ 
Ihe end (\l'\l1e comll U('tiOl1 P('1 iod it W,l~ apparenl Ih,1I Ihe scheme could not Ruccenl, the c01lntry 
\'(lulcl be kft \I Ith \ en lmU ,en Ire~- (01' cx,1111ple the new rdilwClys-which would have pr;u· 
tic,dl) no (,U1110111iclll\tlfi(,ltion rOl m,lll' )e.ln to rome except ,lS part or the Volta scheme. A 
1,l1'ge hvd1'O-('\('clric lml.\II"lioll \\olllel klve b('e11 built with a edp<lcity to produce power va~t1y 
il1 evess of the countr \ roreseC<lble nceds, so that ,my power which could be med would be 
in~)\'dillalcl) e'\pcl1\i\ c. 

739, The ,I,lkcs arc thus "cl'y high, 

Thc .\f>(cltll PO_Iilioll (/J IIie Gold eMIt 

-40, It i, ag-,Iinst thaI h,lckglOulld orpo\,ibilitic\ o('\UCCC\S and r:lilurc thaI the spc<.;iClI po~ition 
or the old 0,1,,( should bc eomid red. 

"p, ,\ deei,ion 10 parlieipate in thc Projcct would c\CClriy be a major act of Governmental 
po!ln - \\hieh it is hnp d th,ll thc dcb'1te in the ,\sscl1lbly would show to be national policy as 
\\c1I' - ,\\ld could be interpreted ~l' .1 wil1illgnes~ on Ih part of the Government and people to 
make eert.\in ~,lCrifl(cs ovcr thc next eight to t J1 years in ordcr to achieve a great and permanent 
lrell~thenillg of thc national e0I10111\. 

,42. The a rifler would rome pl1111aril) through an appreciable modification to the plans 
Ii.)!' olh r national d \ 'Iopm nt 0\' r that period. SOI1l attractive plans would have to be deferred, 
and thi could euu ' C a r rlain ,lInounl nr difficulty, 

i 43, Attention h,\~ b 'en dra\\ 1\ in th' report to the likelihood of advcrse criticism of some of 
the ,lbric which \\ould ha\ ' to be paid lo obtain the .'en·ices of essential staff for the Volta 
Ri,cr . \uthorit),. 

; 4-4. The prarlil'al limitation. or th rate at which rcrtain appointments could be Africanised 
would al 0 nc'd to b' tuk 'n into aCl:ount by the Go\crnment. There is complete agreement that 
the trainin~ of \frican al all I '\' ,I . and in 011\ profsions and skills. should be a mot important 
objet:li\c of th' ehcme; but it 11m t b' r ali eel that training of itself would not be enough, The 
indh'idual would 31 n nerd to b' 'fIll'i 'Ill- if he wcr' ffieicnt, economic reasons alone would 
'II ur till' d ,"Iopnwnt of Afriranisatinn. Y l't SOIlW of the most rc:;pon ible posts throughout the 

h m' could prnbabl ' not be fillrd by r\li-ic;tns for a considerable numbcr of years, simply be­
cau ' theoy would r 'quin~ profl"ional qU<llifir,ltiolls which. as yet, very few local men pos_e, __ ; 
and, quail)' important, d malld man}' Y '~11'" or practical experience, reinforced by a record of 
uce ful en-i ' . 

H5 .• \ funh T fal'lor whit'll would also hayc to b' taken into account would be the great 
d 'mand for. \friran of outstanding .. bilit}' to work in the prore~sions, in Government Service and 
in COl111ller l', which is bound 10 ('xi t Jor man) ycars to tome. 

746. Thu , \\ hilst all lh parties to th Proj 'rt have expre- cd their strong support for the 
training or .\fric-ans a~ quirkly as pm -ibl', it would be prudent 10 acknowledge the factor of time 
in certain ('a c . 

74:;. '1 he . ociologic;d irnpa< t of tht' sdwllle n 'eels to be emphasi~ed in particular for it could 
ea il)' t:xlend o\-cr d(;cacle, _ 'j he imp.tt t would be that of .\ very modern large-scale industry 
uddenly plant d in the middle of a sotiety whirh is itself now undergoing marked changes, With 

unde tanding, irnagin'ltion and good hUI11.t1l rebtions in al\ spheres, the impact could be bene­
ficial; but if the social problems created by the scheme were ignored or underestimated they would 
rc ult in \ err harmful UJlheqU{'nu·,. 

i -1-8. Reference has already brcl1 Illilde to the possible national advantages which the Gold 
-o;tSl \\uulcl , /'CUle Ii-um the suness(ul drv{')opmrnt or the Project. I t is a fortunate fact that the 

_ltrm' financi.tl po,>itiun uf'the Guld Coast \\oufd already permit it to enter the scheme as all 
equal partner. 

749. The I' arc some of thc I~ll'tors whit h the Gold Coast Government might take into 
a(:0unt in determining its altilude towards the schcme. Most of the difficulties should disappear 
with the end or thc constluclicJl1 phasc. They would all probably vanish if thc Project was 
iJwughl inlu Slit ccssJ'ul operation. 

Contfol oj the PfOJect 

7'jo. It is cunvclli('ut 10 Lit'al hel'(, wilh it fl'ar which has becn expressed sometimes in the 
Cold Coast lh~[l thl' Vu lla River f'wjCl [ wuuld l'l'present some method of overseas contra!' but 
jlJ a disgui,C'd lol'w. ' lhe lacts ul [he situatioll do not support this fcar, and the) should be made 
I 1(-a,' [I} ('vel YOII/·. 

j 'Ow flJ""'ilIlJH t,l lilt' C(Jld C(,.ilitl Nal lutl . d COlllliliUt't' (pilldg l'aph t:.l) \\itS lllll'nd('d by tht' Gold Coast l:u\t'run)\'ul tv 
ft~P) . L ;11 pl.u IlJg IJW Pl'Jjf'O 011 .1 llftlllJllal IJit l>tili. 
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751. First, the physical assets (tl1<' dam, tht power station, til(' sl11('lteT, tIl(' rHi l way~, till' rnilll'~ 
and the townships) would all bc created in thc Gold Coast. Obviously it would IH' quite ilT1-
practicable to move any of them out of the country. 

752. Secondly, the Volta Rivcr Authority which would haY(' primary responsibility fi)T t)1(' 
scheme would be a statutory body subject to the Gold Coast Governmcnt. It would have ,I 
majority of Africans as members. 

753. Thirdly, the Gold Coast Government, as a sovcreign govcrnmcnt, would control all thc 
affairs of the country. Amongst other powers, it would naturally havc the power to tax thc profits 
of the smelter company in accordance with normal Government policy, 

754-. Control of the Project thus involves no risks for the Gold Coast; the risks would be takcn 
by the overseas investors putting money into physical assets which they could not move. 

Assessmt711 of the Prospects 

755. In assessing the prospects for the Project it can be said immediately that if the parties 
agreed, in principle, to proceed with it, all the elements essential for success would be available. 
In the Gold Coast, the bauxite and a potential source of cheap power already exist; the aluminium 
companies could provide the technical knowledge and administrative and organisational experi­
ence required for the mining and smelter operations; and the necessary manpower and financial 
resources could be provided. 

756. The task would then be for the parties to ensure that all those resources were used during 
the phase of construction in such a way that the Project was built efficiently and economically, 
thus achieving, amongst other things, the fundamental requirements of cheap power. 

757. It may be asked again" What are the prospects for the successful development of the 
Project? Is it technically sound? Is it economically attractive? Is it, in fact, feasible? " 

758. Such questions strike directly, and correctly, at the terms of reference given to the 
Commission. In response it can be stated that, subject to what is said in the appropriate parts of 
this report, the Commission considers that the Project is technically sound and economically 
attractive. 

759. The feasibility of the scheme, however, requires very careful consideration in relation to 
the time of its inception. 

Period of the Agreement and Timing of the Project 

760. Planning has been based on a partnership extending over eighty years. The most active 
link in the partnership during that period would necessarily be between the Gold Coast Govern­
ment and Aluminium Limited. This is said because the Project would be built and operated in 
the Gold Coast, and on the assumption that Aluminium Limited would have the largest interest 
in the smelter company; the direct interest of the British Government would be reduced with the 
passage of years and the repayment of its loans. 

761. One thing can be said with certainty. If any Gold Coast Government was to enter into 
an agreement extending over eighty years, and with a sincere desire to see it respected, it would 
be offundamental importance that the Project and its basic implications should be fully accepted 
and supported by people all over the country. 

762. Obviously that acceptance and support could only exist if there was widespread know­
ledge and understanding of the scheme amongst all sections of the population. It follows therefore 
that the Gold Coast Government would have an imperative responsibility to ensure that every 
opportunity was provided for the development of that knowledge and understanding, It has been 
made very clear to the Commission that the present Government of the Gold Coast is sensitive 
to this responsibility and intends to do everything in its power to discharge it; a considerable 
amount has been done already (see Appendix II, footnote to paragraph 2 I). 

763. The process of spreading knowledge about the scheme would therefore have some bearing 
on the timing of the start of the Project, but another factor would be the timing of the next stage 
of constitutional development in the Gold Coast. 

764. The investigations into the Project have been carried out during a period of rapid con­
stitutional transition in the Gold Coast. This political development has naturally, and always, 
been treated by the Gold Coast Government and the British Government as a separate and 
distinct issue of policy from the Volta River Project. It would seem essential that this distinction 
should continue to be preserved until both issues are settled. 

765. The Commission is, of course, in no way concerned with the policies of the British 
Government and the Gold Coast Government in relation to future constitutional development. 
The timing of any new change in the constitution of the Gold Coast, however, has a bearing on the 
time when the scheme might be started as a result of the signing offormal agreements. Since those 
agreements would be designed to last for eighty years, the Gold Coast Government has made it 
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clear to the Preparatory Commission that the Government considers that there would be great 
and lasting advantages if the timing of the Volta Project could be so arranged that the Govern­
ment only entered into final agreements as the Government of a sovereign independent nation. 
The other parties to the Project are fully aware of the Gold Coast Government's views on this 
matter. 

Commonwealth Relations 

766. The Gold Coast Government has declared its desire to remain within the British Com­
monwealth and the Sterling Area. One of the attractions of the Project is that it would represent 
another practical example of Commonwealth co-operation, envisaging, as it does, a working 
partnership between various authorities and interests in the Gold Coast, the United Kingdom 
and Canada. 

Race Relations 

767. Today the relations between various races in the Gold Coast are harmonious. It would 
be essential to ensure that all those concerned with the Project contributed to that harmony, 
and did nothing to prejudice it. This consideration is another reason for the emphasis placed on 
human factors throughout the report. 

Conclusion 

768. The Commission has endeavoured to place before the parties to the Project the results 
of its investigations and its views on the scheme, but it is not, of course, concerned in any way with 
the policies which the parties, either individually or collectively, may adopt. The Commission 
has no doubt that the prospects of success and the possible risks involved in going ahead with the 
scheme will be assessed carefully; it assumes that the consequences of not proceeding with the 
Project will be considered with equal care. 
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tOlal C05t, including adminislration, 33.-, 
claims in Lo\\er Volta area. 346 
allowance in ('~timalt's, -f70 

Compensation \\'atn, during- filling- of lake, :j2 (10) 
Construction Phas(' 

definition, 40 
comml1l,ications rcqllired, 107-10 

Constructional \,"ork 
lIme fa(tor. 25 
timetabk, 45 -48 
consulting mginecrs' timetabk. 52 ( 12) 
usc of mechanisation. I CJ8 61 
estimate of co,t, 4.')<) 

effect of del a ys. 55 I 
inviting t("nders, 710. I I 

form of contract, 7 I 2 
C.onsulting Engineers 

summary of report, 52 
report endorM:cI by Aluminium Laboratories, 53-5.1 
report endorsed bv Dr. .\. E_ Morgan. 56 
estimates mdorscd by Cooper Brothers & Co., .37 
investigations at Bui. 7R 

Contingencies, margin allowed in capital costs es timate, 

456 



Contracts 
by competitive tender, 52 (17) 
for constructional work, 696 
form of, 712 

Control of Project, 750-54 
Cooper Brothers & Co. 

57· 142,446,449,451,452,459,472,486,505,785 
endorsement of consulting engineers' estimates. 57 
endorsement of railway construction estimatps. 142 
l<"lter endorsing estimates, 451 

Currency, need for stabi lity in Gold Coast, 533 

Dam 
proposal of consulting engineers, 52 (2) 
geographical relationship to other ('omponcnls of 

project, 94- 95 
main effects, 265-66 
conclusions as to its effects, 437 

Depreciation 
s('e ' Renewals' 

De Syllas, L..W., 792 
D('veiopment Plans of Gold Coast Government 

co-ordination with project, 43 
importance to the project, 576-77 
present plan, period and achievements, 578-80 
limits for next plan, 581-82 
drawing up new plan, 583-84 
date when new plan available, 589 

Disturbance 
element in payment of compensation, 296 
rebuilding cost for compensation. 297 

Eady, Sir Wilfrid, 43 I 
Ecology, in inundation area, 302 
Economic prospects of the Project, 562-70 
Education, provision of adequate schooling, 217 
Edwards, Prqfessor E. E., 792 
Effluents, disposal of, 66g 
Employment, policy, 155, 552 
Erosion 

effects of project on coast, 372 
effects of project on soi l, 428 

Estimates 
summary of total cost involved, 23 
interest payable and power cost, 24 
increases in cost during construction , 26 
cost of temporary township, 52 (13) 
for railway construction, 140- 41 
materials required, 144- 45 
manpower totals, 164 
cost of compensation and resettlement, 273-74 
compensation for public and private rights, 314- 15 
resettlement costs, 327 
total for compensation and resettlement, 335 
expenditure in Lower Volta area , 381 
costs of Lakeside Health Section, 4 T 4 
summary of capital costs, 448 
responsibility for, 449-50 
approval by Cooper Brothers & Co., 451 
work of Aluminium Laboratories, 452 
general approach of Preparatory Commission, 453 
basic assumptions, 454 
possibility of exceeding, 455 
a llowance for contingencies, 456 
for dam and power installation. 457 
for preliminary survey, 458 
for constructional work, 459 
for power station, 460 
for bonus payment to contractor. 461 
for insurance, 462 
for temporary township at Ajena, 463 
for permanent township at Ajena, 469 
for compensation and resettlement, 470 
for health measures, 472 

Estimates- continued 
for administration costs of Volta River Authority, 

473 
for transmission lines, 474 
for switchgear and metering, 475 
effect of interest rates, 476 
capital cost of the smelter and mines, 477 
capital cost of the railways, 483 
excess expenditure of Gold Coast Government on 

compensation and resettlement, 490-91 
Gold Coast Government expenditure on develop­

ment as result of project, 496 
Gold Coast Government expenditure on develop-

ment at Tema, 498 
factors not yet resolved, 499 
comparison with White Paper figures, 500 
reasons for incrl'ase in respect of power project and 

smel ter, 501 
reasons for difference in respect of communications, 

502- 50 3 
unit cost of power, 508 
reasons why exceeded in other projects, 518 
additional allowance, 519 
capital costs included additional allowance, 520 
unit cost of power including additional allowance, 

522 
Evaporation 

importance, 59 
Dr. Penman's report, 60 
report of Gold Coast Chief Meteorologist, 61 
other investigations, 62-63 
effect of variation on available power, 64 
effect on unit cost of power, 509 

Exchange Rates, effects on project. 558 
Exports, movement to port, 104-105 

Families 
policy recommended, 177- 81 
need for social services, 215 
in the different parts of the Project, 216 
at Ajena permanent township, 255 
at Ajena temporary township, 258 
and stability of labour force, 553-56 

Feeding, of the labour force. 204-205 
Ferries 

effect of new lake, 123 
in inundation area, 308 

Fertilisers, possible production, 436 
Finance 

provision by the different parties. 504 
resources of the Gold Coast Government, 534 

Fishing 
main effects of the project, 270 
in Lower Volta area, 354 
effects of project in Lower Volta area. Upper 

Sector, 364 
cffects of project 10 Lower Volta area, Central 

Sector, 366 
effects of project 10 Lower Vol ta area, Lower 

Sector, 368 
effects of project on Keta sea fishing, 371 
recommended action in Lower Volta area, 376 
main areas affected by project, 420 
effects of project on riparian communities. 422 
potential in new lake, 432-33 

Flood Warning 
consulting engineers' recommendations, 52 (9) 
for Lower Volta, 360 
provision in Draft Bill, 643 

Forests 
main effects of the pl'oject, 270 
in inundation area, 309 
main areas affected by project, 420 
demands for firewood, 42') 



F ores ts-con tinued 
new reserves recommended, 426 
forestry officers, 427 

Fraser, H. H., 792 
Freight, estimated railway rates, 511-13, 566 
French Authorities, and headwaters of Volta River, 614 

Gold Coast, The 
present plans for electric power generation, 79-82 
strain of the project on its economy, 535-38 
economic gains through the project, 542- 48 
special position in relation to the project, 740-49 
sociological impact of the project, 747 
constitutional development and the project, 763- 65 

Gold Coast Government 
importance of the project, 15 
future decisions on electric power, 85-86 
construction of roads and railways, 118-20 
additional burden of compensation and resettle- ' 

ment, 334 
liability for compensation and resettlement, 336 
liability for Lower Volta area, 382 
extra expenditure on compensation and resettle­

ment 490-91 
expenditure on new and existing communities, 

492-94 
possible investment as result of project, 495- 97 
expenditure on development at Tema, 498 
financial resources, 534 
special investigation into effect of project on Gold 

Coast economy, 541-42 
relations with overseas investor, 560 
development plans and the project, 572, 578- 89 
administrative and technical staffs, 590 
debate on project in Legislative Assembly, 706- 09 
possible gains from the project, 734 
possible losses from the project, 738 
control of the project, 750-54 

Gold Coast National Committee, formation, 12 
Gonja, 124, 30 I (footnote) 

Halcrow, Sir William, & Partners, 3, 452 , 784 
(see also' Consulting Engineers ') 

Health 
safeguarding labour forces, 2 10 
precautions in new communities, 231-32 
administration, recommendations, 235 
main effects of the new lake, 269 
effects of project in Lower Volta area, 378 
importance of problems, 383 
aims of Preparatory Commission, 384 
enquiries undertaken, 385-86 
general conclusions of experts, 387 
present state in inundation area, 388 
specific diseases, 389-405 
other diseases, 406 
resettlement problems, 407 
two stages of risks, 408 
responsibility for , 409- 10 
organisation required, 413 
recommendations accepted, 415 
allowance in estimates, 472 

Ht'alth and Safety Division, recommendation, 211-12 
Helicopters, possible use. I I..j., 401 
Housing 

design and layout for labour forces , 223- 24 
design and layout in smelter township , 241 
in inundation area, 305 

HugiltJ, Dr. J[. H., 394 
Human Factors 

"ital importance of. 165-70 
economic ~pects, 171 72 
division under five headings, 173 
imesligalions by Working Groups, 174- 75 
conclusions of Preparatory Commission, 185-86 

Hydro-Electric Power 
estimated unit cost, 24 
investigation at Bui, 5 I 
investigation at Ajena, 52 
firm output estimated by consulting engineers, 52 (6) 
stages of development, 52 (8) 
capital cost for power works, 52 (I I) 
allocation between aluminium companies and Gold 

Coast Government, 58 
investigations at Bui by consulting engineers, 78 
present plans in Gold Coast, 79-82 
possible grid, 83-84 
future decisions for Gold Coast Government, 85-86 
estimate of unit cost, 505-508 
estimate of unit cost including additional allowance, 

522 
competitive cost, 565 
terms of sale to Gold Coast Government, 693 

Imports 
movement to smelter (operating phase), 106 
movement to smelter (construction phase), 107- 10 

Industry 
impact on local communities, 250 
development through the project, 544 

Inflation 
action to avoid in Gold Coast, 538-40 
world-wide, 523 

Inland Navigation, 124-27 
Insurance, allowance in estimates, 462 
Interest Charges 

effect on construction timetable, 48 
effect of delay in completing works, 461 

I n teres ts Ra tes 
basis for estimates, 24 
in estimates for power project, 476 
in estimates for railways, 488 
effect on unit cost of power, 5 I 0 

effect of world trends, 527 
International Bank for Reconstruction and Development 

terms of any loan, 527 
possibility of loan, 607 

Inundation Area 
main effects of project, 267 
problem created by new lake, 271-72 
estimated cost of compensation and resettlement, 

273-74 
population involved, 276 
inter-relationship of communities, 278 
objectives of Preparatory Commission, 281 
information available at outset, 282 
surveys undertaken, 284 
position as to land tenure, 292- 93 
division into sections, 300-01 
ecology, 302 
population, 303 
occupations and incomes, 304 
housing, 305 
land tenure, 306 
existing roads, 307 
ferries, 308 
forests, 309 
perennial crops, 310 
annual crops, 3 I I 

schools, 3 I 2 

present state of health , 388 
Irrigation, possible developments, 434- 35 

Jellicoe, G. A. , 7 I , 73, 75, 460, 474, 792 

!leta LagOOIl, 345, 369, 371,377, 422 
effects of project, 369 
recommended action , 377 

Kel~ Krachi, 124, 325, 327 
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l"gotiatiolls (Oil future of th(' Projl'd) 
prt'limillary disl"llssions, 701 
at Minist('rial l('vd, 702 
on factors illl1ul'ncing the project, 703 
Memorandum of Agreed Conclusions, 70-1, 
White Papers, 705 

Nkrlllllah, HOII. Dr. lowalllf, 283, 599, 6.p 
Nuclear Energy, possible competition with thermal and 

hydro-electric generation, 620-21 

Onchocerciasis (ri\'er blindness) 
effect of the project, 393 
present incidence, 394 
lake would reduce incidence, 395 
effect of construction work, 396 
effect of the spillway, 397 
effect of cut in Senchi rapids, 398 
control methods, 399 
need for further research, 400 
aerial application of insecticides, 401 

Operating Phase 
definition, 49 
communication requirements, 98- 106 

ali (river), 301 
Overseas Staff, in the labour forces, 206-07 

Pellman, Dr. H. L., 60, 792 
Permanent Township, (at Ajena) 

proposals of consulting engineers, 52 (4) 
for dam and power operators, 65 
reasons for special study, 251 
site selected, 252 
sociological objectives, 253 
provision for families, etc., 255 
design and layout, 256 
technical and financial implications, 257 
estimate of costs, 469 

Permanent Township, (at Kpong), see'Smelter Township' 
Phillips, Professor J.F. v., 792 
Population 

Port 

in inundation area, 276 
divisions in inundation area, 303 

decision to develop Tema, 36 
plans for development, 37 
development already proceeding, 92 
geographical relation with other components of 

project, 94-95 
installations included in estimates, 482 
estimated expenditure by Gold Coast Government, 

498 
charges for use of Tema, 514 

Port Agreement, proposed terms, 695 
Power, see 'Hydro-electric power' 
Power Contract 

preparation of draft, 678 
parties to, 679 
proposed duration, 680 
obligation to provide power, 681 82 
financial clauses, 683-86 
technical obligations, 687 
signing of, 717 18 

Power Station 
proposals of consulting engineers, 52 (3) 
design and layout, 70-73 
geographical relation with other components of 

project, 9+-95 
estimate of cost, +60 

Preliminary Surveys, allowance in estimates, +58 
Preliminary "'orks 

proposals of consulting engineers, 52 ( 16) 
('ailing for tenders, i 13 

Preparatory Commission 
terms of referenee. 8--g 

133 

l'n'paratory COlllllli~si(Jn CfIllI;lIurd 
consultatiolls with (;old Coa~t (loV('rl1l1)('/lI, Ie) 

consultations with alumil1ium companies, II 

as~istancc received, 1:3 
general conclusions about the project, ~~ 
technical investigations, 38 41 
assistance received, 283 
objectives, 728-29 
assessment of the project's prospects, 755-59 
fina I conclusions on the project, 768 
acknowledgments of assistance, 769- 93 

Private Buildings, estimated cost of compensation, 298 
Private Rights 

loss by inundation, 291 
c1assifica tion, 294 
principles governing compensation, 295 
estimates for compensation, 315 

Productivity, possibilities of improvement, 182-83 
Public Rights 

loss by inundation, 289 
policy recommended, 290 
estimates for compensation, 314 

Racial Relations 
present harmony in Gold Coast, 167 
promoting understanding in labour forces , 222 

importance to project, 767 
Railway Agreement, proposed terms, 694 
Railways 

new lines needed, 3 I 
now under construction, 92 
crossings with roads, 117 
construction by Gold Coast Government, 119 
agreement to use for bauxite transport, 128 
new routes, 129 
survey of new routes, 130 
alternative route around Kumasi , 131 
construction timetable, 136- 39 
estimated costs, 140-41 
estimated capital costs, 483 
basic assumptions in estima te, 484 
reinforcement of Kumasi-Koforidua line, 485 
recent construction , 486 
choice of new routes, 487 
freight rates, 511 13 

Rainfall, effect of variation on available power, 64 
Recreation, facilities for labour forces , 218 
Relations 

management and labour, 166, 208 
with Trades Unions, 209 
Gold Coast Government and overseas inves tors, 560 

Renewals, provision in cost of power, 506 
Rents, for labour forces, 225- 27 
Report 

nature and contents, 1- 3 
responsibility for contents, 14 
conservative a ttitude adopted, 17 
division into seven parts, 20 

Resettlement 
estimated cost, 273- 74 
possible methods, 317 
policy recommended, '318 
basic philosophy, 319 
conditions for, 320 
inyestigation of suitable land, 32 I 

land available, 322 
aids to housing, 323 
financial help, 324 
town of Kete Krachi, 325 
Tong'u fishing communities, 326 
es lima ted cos t, 327 
organisation, 328 
administrati"e staff and costs, 329-32 
total cost, including administration, 335 
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population. 236 
relationship to agricultural t'mironmcnt, '2'37 
policy discu sions in I 95.j., 238 
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layout, :l,P 
housing design and la}'out. 2'-1'2 
~landards of housing and services, 2j3H 
administration, l.j.:) .j.6 
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financial jmp\ication~, 2+849 
as housinll for construction forn', n8 
Ilem~ included in ('Stimat(".~7(J 110 
financial r'ponsibilllY of' (;old Goast Goycrnn1l'nt, 

181 
S'Y/lUlIIJa, ';'3;/ (f')/JIII',ll') 
S'ongaw IAgooII, Tt'j, :H". 1~;/ 

dft'C ts fA' prnj"n, 'Ho 
r"romml'ndrd at'liul\, ;177 

"'pillway, prfJf'VIai. "f toll\ultilliol ,'IIf,;llll'l'1", j'J (:i) 

laJ:oradi, :11.0, 'i;! 
' I aotiIJn, and th,. alUlIIlIlIlItil (IJIllpani .. " ;jfi I 

l dr-rIJlltmUlllcatiuIIJ, "'fl'lirrllll'nt' of thl' proj<'cl. I I I 

'IttlUl , ~I , 'I'; 37, HI, '1:.1, \07, Ih'l, l~'j, l~", III'.!. t86, 
l'IH, ",ot, 'j14, fJtJ r, 

" 'TfII>tJfllry '1.""",1111' (:11 tjll/U) 
dllno/i lI",sl, I"~ ,i',I, lit'. iut!, 'J'~ (I 1) 
OtUJUll,..d (t~'. r,"J. (l'Jf 

I" and (f. I, j;/, /'7 
p'i\.,iIJl~ , .<1 .ClI'", II, 'h I, hH /''1 

'" r.1 f", uti" ,rill """~I"g fll' 1,11,"11 ,~.,H 
prHui,y fJl f hll h U' 1.1"1 prof.(1 J1111W, 'J'JIf 

Ill\'-' I'/iali'''' by ""I,il'" I • (;/J,I'.lItll"l'"hip, :/1>11 

rrrnporary 'fawns)"p (.1 ~) ~ 
III' st'le 'IW, 1161 

IljntilL,iON of Ar{hlt~cl8t Co-Pa,&nenh.p, • 
r ~1I\t IJf rrh,lec'" Co-Par&nenhip inquiry, d:J 
hl'llt t'shmalc m COllI, 46:) 
plJ5l!ihk t'wnomics in r.ONtrucUOfI, 46~ 
'" · ... tigation.. hy Architccl8' (!Q.Par&nenhlp, .tfi6 
rnult of rurthrr invnli/lations, 467 

'I cnd,.rs 
lur comtrllttiolllll work,7'11 II 

Inr prrllllllnllry works, 71:1 
dni,iol1 nn, 7' ~ 

'11I11"tllhlr, /i,r flltur" of the pmjcc·t, 7'J.o 27 
I'ngoland, I'''', b"BllI 

rca alrr, teel by inundation, 6<Jlj 
poltc]' nl British Government, bo') 
poltc)' 01 tJnitcei :'Iiatiom,610 II 

pkbi citr, tjl!l 
IOllgll (trioc), 278, 3"3, 326 

'l'onj{1I Fi~hi"j{ Communiti ,problem of rac:ttiClJlnlt, 
'!~b 

'liWJII(i!. Dr, . I ",lftll', I H. 38.) -86, M9, ·,17:.1, 79',1 
Town I'lanrllng 

in new communities, 228 2'1 
,hoppmg facilitie . ~30 

Tr .. <1(· Union 
and labour-management relations, :2O<J 
mn'lultation with Gold Coast Trade Union Congros, 

IN,79° 
Transmis$ion Lines. ('stimatt: of (osts, 474 
TrypanO'lomiasi 

cfkct of the project, 391 
('Ontrol method., 392 

'J'$ct:;c Fly, 31)1 

Cnited Kingdom Government 
possible gains from the project, 733 
possible losses from the project, 738 

united Kingdom ugislation. authorising loan, i t9 
L'1II1~d Stalts of Jlmrrw., 615 

Volta Electricity Board, proposed function" to tay with 
Volta River Authority. 649 

I 'alta Rn'rr (su a/so 'Lower Volta River', 
geographical pattern. 3.j.9-50 
control of headwater... 613-14 

Volta River ,-\uthority 
estimate of administration cost:;, 473 
relieving strain on Gold Coast administrative tafT, 

596 97 
preparation of draft Bill. 62<)-30 

t'Onstitution. 631-32 
functions after construction t'ompktc<l, 633-34 
ro-orclillating functions. 635 
I>O'H'CS relating to health. 636-:17 
acquisition of land, 638-39 
pl'nni"ivl' functions. b·lO-·P 
abstradion of walc'r, 6-1'.! 
flood warning and ('omp,'n'kltion watcf'. 6·13 
J'l'M'i\ITh. 644 
tinnnnal pt, .. ,,'rs, 645 
atimini,tratiull. 6'ft! ·f8 
.1ppointnlCnt of the BoaHI, Ii,lll !i~ 
'raJ.- of salaries. 6S:1 'I'i 
uhliKation, und .. r Master '\Kr<'rm<'llt, ti6.~ 1)7 
lalld "'''\t'' Ii'"m (;old C()a~t Go\'t'rnmrnt, 6go 
I1lOrl!(ng,'s lind t\ .. b.-nHlI'<'s to both !IO\'eflllllC'llts, titl:l 
wurks IOlltral'l<, ti'lti 
lilt olllltilll( (,(,"twi, tit)7 
"'''lhli,hml'lIt of. 715 lli 

V"lta Ri"'l'r I'rnjr. t 
~rll<'r I d .. ~('fiptiulI, 4 7 
tli"i,iull illlo hv .. n)mpollt'lit , IR 
""Illysi. "I' • ompollrnts in thl't"t' 1111". IQ 

",,'''I'r I fOnt lu .. iun. or Preparalory Commlllion 



olta RiVl"r Project-(!llllillUtti 
wnmary of estimatro ('ost.,. :13 

technical investigations by Pr('paralory Commis­
sion, 38-41 

use of local resources, 42 
co-ordination with Gold Coast ))('veiopmC"nt Plan~. 

43 
geographical relationship of components. 94-95 
conclusions as to technical aspecls and human 

factors, 264 
main effects of the lake. 265-66 
general effect in Lower Volta area, 337 
relationship to agriculture, forests and fisheries, 416 
conclusion as to effects of dam and lake, 437 
financial and economic aspects, 438 
effect on Gold Coast economy, 444 
final estimate of capital costs, 520 
effect of world trends, 523-26 
need for restraint by Gold Coast Government and 

workers, 531-32 
strain on Gold Coast economy, 535 
investigation into effect on Gold Coast economy, 

54 1-42 

economic prospects, 549 -50 
economic soundness of the scheme, 562-64 
conclusions on economic aspect, 568-70 
importance of Gold Coast development plans, 

576-77 
conclusions on other factors influencing it, 622 
administrative framework, 623-24 
legal framework, 625-26 
future action, 698-99 

S.D. Code No. A8. 1203-'''' 

135 

Voita Rivn 1'1"0;('('\ !lJlltillllrri 
lI('golialions Oil il~ ['ulun', 700 or, 
possibk fulure limclabk, 720 27 
implicalions of thr prqjC(I, 730 3 r 
results if successful, 73235 
results if a failure, 73639 
sociological impact in Gold Coast, 747 
control by Gold Coast Government, 750 54 
assessment of the prospects of the project, 755 -51) 
period of agreement and timing, 76065 
conclusions of Preparatory Commission, 768 

Wages, link in Gold Coast with cocoa prices, 529-30 
Walker, H. 0.,59, 6, 
VlTater 

quality and quantity in Lower Volta area, 356 
recommended action in Lower Volta area, 379 
control of abstraction from the lake, 642 

Welfare Services, provision for labour force, 2' 9-20 
Westlake, Sir Charles, 792 
Whittlesey, Julian, 792 (see also Mayer and Whittlesey) 
Williams, Professor J. W., 792 
'<\Torking Groups, investigations into human factors, 

'74-75 
World Trends 

price levels and the project, 523-24 
constructive activity and the project, 525-26 

Wortizington, Dr. E. B. , 432, 792 

Y{ii,308 
Yenaizin, 28, 420 


	002
	003
	005
	006
	007
	008
	010
	011
	012
	013
	014
	015
	016
	017
	018
	020
	021
	022
	023
	024
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	062
	063
	064
	065
	066
	068
	069
	070
	071
	072
	073
	074
	076
	077
	078
	079
	080
	081
	082
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	120
	121
	122
	123
	124
	125
	126
	127
	128
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	142
	143
	144
	145
	146
	147
	148
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162

