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Water 

... You are not necessary to life: You are life ... 

You are the greatest wealth in the World, 
and you are also the most delicate, 

you so pure in the bowels of the earth. 

You accept no mixing, 
you can bear no impairment, 

you are a suspicious divinity ... 

But you shower an infinitely simple happiness on us. 

Antoine de Saint-Exupery 
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EDITORIAI~ 

Maji is recwrent 
annual publication issued by the secretariat of the 
United Nations Economic Commission for Africa 
(UNECA) since 1988. The current issue is the 
seventh in the series. During the last few years, 
various articles on water resources development 
that are of interest to the African region were 
reflected. These included articles on the state-of
art in the general area of water resources 
development and management, on climate 
changes and their effect on water quality and 
quantity, on new innovations, outlooks, 
approaches and strategies to be adopted in the 
planning, development, conservation, 
management and use of water resources. Aside 
of teclmical information, there have also been 
news reflected about changes that have occurted 
globally and at the level of the ECA secr-etariat 
itself to keep our readers abreast of cwrent 
events. 

The year 1994 is sp-eciaJ 
in many ways to the secretariat of the United 
Nations Economic Commission for Africa' 
(UNECA). Primarily it marks the celebration of 
the 35th anniversary of the organization. We 
take pleasure to reflect in this seventh issue to 
our readers the event that took place on May 3 
,1994 with great jubilation and enthusiasm to 
celebrate this anniversary. 

On the occasion of this 
35th anniversary of UNECA, many dignitaries 
and eminent personalities were present Speeches 
by some persona1ities recapitulated the efforts of 
the pioneer leaders who establi shed .the bedrock 
fou-ndation for Africa and admired their far
sighted vision and remarkable dedication to 
laying the instrumental organization to carve the 
economic and social direction for the future 
generation of the population of Africa. 

The ummg of the 
anniversary coincided with the 20th annual 
Conference of UNECA whose THEMES dealt 
with the historical evolution and dev-elopment of 
the Commission. The Conference anracted more 
than four hundred delegates from within Africa 
and the rest of. the world. It heard a message 
from Mr. Boutros Boutros-GhaH. Secretary
General of the United Nations who asserted that 
African socio-economic development was by no 
means a lost cause. This message was in tune 
with the spirit of the anniversary's theme 
"Building Critical Capacities in Africa for 
Accelerated Growth and Development". 

Mr. Layashi Yaker 
under-Secretary-General of the United Nations 
and Executive Secretary of UNECA in his 
address to the Conference underlined that, in the 
last fifteen years, the rate of growth of output in 
Africa had outpaced that of population in only 
three isolated years,and even then only because 
of the depth of economic contraction from which 
they were emerging. To tedress this situation he 
emphasized that there was need to focus on 
capacity building and underscored the need for 
the c.reation and/or strengthening of the 
institutions which make and implement strategic 
policy decisions thai influence the allocation of 
resources. For this purpose, he called on Africa's 
external official and private development partners 
to demonstrate their commitment to supporting 
Africa's recovery, snstained growth,poverty 
reduction and sustainable growth in concrete 
tenns. 

A brochure prepated for 
the 35th anniversary reviewed the historical 
evolution of the Commission and highlighted 
some of its predominant engagements, It 
underscored that following the early years of 
independence of African member States the 
secretariat of UNECA remained at the forefront 

. of strategic policy innovations on Africa's socio-
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economic de-velopment. This implied tailoring 
its activities to the priorities of member States 
and alerting them 10 emerging problems, issues 
and trends that have influence on socio-economic 
development. It asserted that UNECA responded 
to the needs of newly independ~ Mclcan 
countries by assisting them 10 build and 
strengthen their huntan and institutional capacity 
for socio-economic management. UNECA 
articulated policies, strategies,programmes and 
plans for de-velopment. It also recognized the 
imperative need of regional cooperation and 
integration, and facilitated the creation of some 
of the sub-regional economic communities as 
well as regional institutions in diverse sectors. 
UNECA has been the centre for general 
economic and social development of the Africa 
region; it exercised team leadership and 
responsibility for coordination and cO-<lperation 
at the regional level. In 1979 it was accorded the 
status of executing agency, the brochure 
reflected. 

A significant initiati ve of 
UNECA buttressing regional and sub-regional 
groupings is the Abuja treaty for the 
establislunent of African Economic Community 
(AEC) 10 help Africa move further down the 
road towards regional integration and 
cooperation. 

The importance of the 
Lagos Plan of Action articulating a coherent 
framework for bringing about a self-sustaini ng 
economic growth and development is mentioned 
as a landmark document. It symbolized the 
charting of a new path for Africa's development 
by Africans and at the same time ch.illenged the 
con-ventional wi-sdom about African devel
opment. 

The year 1994 was also 
a beginning of another new biennium when the 
UNECA prepated its programme budget in a 

slightly new format. What adds particularity to 
. this biennium is that the activities and 
programmes are framed within the concept of 
multi-purpose development perspectives. In the 
area of water resources, the concept of regarding 
it as a fmite, vu-1nerable and precious resource 
whose sus-tain~ble management demands a 
holistic ap-proach linking social and economic 
benefits with protection of natural eco-sy.tems is 
called for. The need to view with increasing 
concern and alarm the profligate waste and the 
degradation that has resulted from neglect of 
effective water resources' ntanagement in so 
many countries is addressed in the biennial 
progranune of ECA. As a resolve to effective 
management of water resources the secretariat 
unde-rscored the need for the ntaintenance of 
close links between land and water uses across a 
whole of a river/lake hydrological basin unit. 
This is also the strategy called for by the Rio 
Summit in 1992. The role of the river/lake hasin 
as a vehicle for sound development affording the 
full range of options that can be taken into 
account in economic planning while safeguarding 
national sovereignty and specific national 
interests that permit a basis for equitable sharing 
of costs within the framework' of regional 
cooperation has been amply underscored at the 
Summit in Rio. In order to realize the technical 
and economic benefits from a river/lake basin as 
an ind-ivisible entity that embodies efficiency, 
equity and revenue, the strategy of adopting 
multi-purpose planning is sine-qua-non. This 
approach should therefore be given priority 
concern by African member States as the large 
majority have vested interest in developing their 
trans-boundary basins. 

The editor welcomes 
. articles and comments on the new concepts and 

approaches reflected which are now finding their 
application in many parts of the world. In fact 
articles on any aspect of water resources 

. development are encouraged from all agencies, 
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organizatiOllS and individuals involved in water 
affaits in Africa as well as elsewhere. If you 
wish to tell us about your successes,findings, 
observations, projects,problems and your ideas 
for promoting rapid development of water 
resources or to exchange knowledge and 
experiences, MAn IS YOUR FORUM; and 
please write tc: 

The editor 
Water Resources Bulletin 
Natural Resources Division 
P.O.Box 3001, 
Addis Ababa, Ethiopia 
FAX: (251-1) 51 44 16 

We shall do our best to publish your articles or 
letters and answer your queries. 
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LETTERS TO THE EDITOR 

Dear Sir, 
'Thank you for your letter 

of 12 July 1993, and for the copies of your 
stimulating bulletin Maji, which I have circulated 
amongst my colleagues. 

I am enclosing for your 
consideration for inclusion in Maji, the text of a 
paper which was presented by Dr. Mayling 
Simpson-Hebert of our lUllt, at the Rabat meeting 
of the water Supply and Sanitation Collaborative 
ColU1cil, in September of this year. Dr Simpson· 
Hebert draws upon the finding of two WHO in
formal consultations on Improving Hygiene 
Behaviours for the Reduction of Diarrhoeal 
Disease and New Direction> for Sanitation 
Promotion, to outline the pressing need for new 
impetus and new attitudes to sanitation. 

The presentation was 
well received and, as you will read in the box 
which follows the paper, the Collaborative 
COlU1cil, recognizing the urgent need for 
sanitation promotion, has now decided to 
establish a Working Group on Hygiene and 
Sanitation Promotion, to be coordinated by 
WHO. 

We hope to receive a 
copy of future iS1mes of your bulletin, and wish 
you continued success with this worthwhile 
initiative. 
Dennis B. Warner (Dr) 
Manager 
Community Water Supply and Sanitation Division of 
Environmental Health 
World Health Organization, Geneva 

Dear Sir, 

I would like to convey to 
you the importance that our Vice Minister of 
Health attaches to the publication of the Maji
Information Bulletin on Water res-ources 
Activities in Africa. The Vice Minister would 

appreciate receiving two copies regularly from 
you. 

'Thank you. 
Deputy Resident Representative/UNDP 

Addis Ababa, Ethiopia 

Dear Sir, 

Information Bulletin on Water Resources 
Activities in Africa. 

Weare an Institution set 
up by the Federal Government of Nigeria to ttain 
personnel, carry out research and establish a 
national library on water and its related fields 
among other functions. 

We have received a copy 
of the above mentioned publication through the 
UNDP office here. 

I! is a useful publ-eation 
and we wish you could place us on your mailing 
liS! to receive such a publication and any other 
publications in the future. 

We hope our request will 
be favourably considered. 

'Thank you for your cooperation, 

H. R. Hassan (Mrs.) 
For (DIRECTOR) 

Sir, 

MAlI-Information Bulletin on Water 
Resources Activities iii Africa 

I have the honour to 
acknowledge the receipt of your letter 
NRD/WRU/1l8 of 12th July. 1993 as well as 
copies of iS1>ues no.4 and no.S of the above 
bulletin. 
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LCBC, which is mainly 
involved in the managment of water resoUrces 
shared by its member States within ~ L.ake 
OJad Conventional Basin, would lilre to be put 
on your mailing list so as to ~ceive future issues 
of your bulletin 

Dear Sir, 

Abubaker B. Iauro 
Executive Secretary 

Lake OJad Basin Commission 

I have received your 
letter requesting to ~print my article in your 
bulletin-MAJ!. You have my permission. Please 
acknowledge the Resources IO\lffi3I. 

I am happy to know that 
you like our journal and fmd it informative. I 
have put you on our mailing list and you can be 
assured of the other copies. 

Monsieur, 

Margaret Okore 
Kenya Energy and Environntent 

Organization Kenya 

I'ai l'honneur d'accuser 
reception de votre lettre reference 
NRD/WRU/118 du 12 juillet 1993 par Ia-quelle 
vous m'avez fait parvenir deux copies de chacune 
de vos publications sur les activities menees dans 
Ie cadre des ress-rources en eau en Afrique, et 
vous en remercie. 

Je sugg6rerais ce-pendant 
qu'! I'avenir, I'UNSO (siege et Bureaux 
Regionaux) et Ie CILSS, en tant qu'institutions 
qui deploient de multiples efforts dans Ie 
dornaine des resources en eau, puissent 
directement recevoir vos bulletins. En attendant, 

j'envoie au CILSS un exemplaire de chaque 
bulletin. 
En VOllS remerciant nne fois de plus, je vous prie 
d'agreer, Monsieur, I'assurance de rna 
con9deration distinguee. 

Augnstin N. Mandeng 
Directeur 
UNSO 

Dear Sir, 

MAJI-Infonnation Bulletin on Water 
Resources Activities in Africa 

I hereby acknowledge 
with thanks the receipt of two copies of MAJI 
(Nos. 4 and 5). I have noted your plea for 
publications in this bulletin and will ~spond 
positively sooner rather than later. 

Dear Sir, 

Regards. 
Bede N. Olcigbo 

DIRECfOR 
The United Nations University 

This is to acknowledge 
with thanks the receipt of your letter of 12 luly 
1993 and the attached copies of the MAn 
Information Bulletin on Water Res-ources 
Activities in Africa. 

We anl pleased to learn 
from your letter that you would appreciate 
receiving contributions for the bulletin from the 
Isotope Hydrology Section. The International 
Atomic Energy Agency bas for several decades 
supported the use of isotopic and geochemical 
techniques in water resources development in 
Africa. 

I would therefore like to 
take this opportunity to inform you that a 
regional planning seminar on ·Water Resources 
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Asse~ment in Arid and Semi-arid Regions in 
Africa" will be held in Rabat, Morocco, from 6 
to 9 September 1993. The seminar will be 
organized by the IABA in collaboration with the 
government of Morocco. It is aimed at 
designing a regional project for the use of 
isotope techniques in Africa. It is envisaged to 
implement the project WIder the 1995-96 
technical co-operation programme of the IABA. 
It will be composed of regional sub-projects su
bmitted by the cOWItries concerned for con
sideration at the planning seminar. Up to now 
the countries interested in the project are Algeria, 
Egypt, Ethiopia, Libya, Morocco, Mali, Nigeria 
and Sudan. 

Taking note of your 
request we will be pleased to inform you in due 
course of the major objectives and the results 
achieved at the seminar which you may consider 
for publication in the bulletin. 

Looking forward to 
further cooperation, I remain with kind regards. 

Dear Sir, 

K. Froehlich 
Isotope Hydrology Section 

IABA, Vienna 

Re:MAJI - Information Bulletin on Water 
Resources Activities in Africa 

We wish to acknowledge 
with thanks receipt of the above bulletin. This is 
a useful addition to our library collection for our 
library users, researchers and those who need a 
vehicle through which to share ideas on water 
resources activities in Africa, particularly in 
Southern Africa. 

Mabel M. Dimbungu 
SADC 

Gaborone, Botswana 

ACCUSE RECEPTION VOTRE LETTER 
NDR/WRU/1I8 DU 12 WILLET 1993 
TRANSMETTANT LA BROCHURE"MAJI· 
INFORMATION BULLETIN ON WATER 
RESOURCES ACTIVITIES IN AFRICA". 
VOUS SERAIS RE-CONNAISSANT ME 
FAlRE PARVENIR VERSION FRANC-AISE 
POUR DISTRIBUTION. 

Jean-Marie Lorge 
Representant Resident 
Moroni-Comores 

Dear Sir, 

RE: RECENT ECA REPORTS AND 
PUBLICATIONS ON WATER RESOU
RCES 

I wish to thank you for 
the bulletin, MAn, you sent for us. We found it 
useful. 
Would you please send us previous pub-Ii cations 
of MAn as well. 
I ·thank you for' your kind cooperation with 
Directorate of Water Development 

Joyce Musoke 
Library A&>istant 
The Directorate of Water Development 
P.O. Box 20026, Kampla; Uganda 

1 
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IS LONG-DISTANCE WATER TRANS
FER A SOLUTION? 

(An Abstract Reproduced from ECA Study on 
Large-Scale Water Transfer in Africa). 

Long-distance water 
transfer has become an attraction to the problem 
of water shonage that several countries are faced 
with. Sometimes, the problem of water shortage 
occurs when cou-ntries make an exhaustive use 
of their loe-ally available water resources and at 
other times they take root in the natural location 
of the country falling in low-rainfall regime such 
that scarcity becomes the most severe and 
perennial problem. Libyan Arab Jamahiriya 
suffers from such conditions because large parts 
of the country receive little or no rainfall 
throughouf the year and 95 per cent of its water 
supply comes from groundwater. Sudan has also 
a similar condition with most of the country 
being highiy deficient in rainfall. Of necessity 
countries under such conditions would consider 
the option of large-scale water transfers from 
their water-rich and less populated regions to 
those that are densely populated and resource 
endowed but water deficient. 

There are numerous 
contemporary experiences of Iarge-scale inter
state and inter-country water transfer schemes in 
USA, Canada, Mexico, USSR, Hungary, Peoples 
Republic of China to name a few. In Africa 
schemes like the Lesotho Highlands Water 
Project, the Great Man-made River of Libya, and 
the Jonglei Canal Project in Sndan are some 
examples from which many lessons can be 
learnt. While water tran.<ier as an option may 
provide a solution, it demands' careful 
consideration about the volume of water to be 
transferred, the physical obstacles along the pipe 
route, the threats to eco-systems and the political, 
social and economic consequences thereto. 

Large-scale water tran

sfers place major demands on investment capital. 
They need sophisticated technology and pose 
political challenges. The series of interacting 
and interrelated parameters affecting cnst-benefit, 
environment, and the life of a population 
including those post-project impacts and 
uncenainties reqtiire careful consideration. 
Given that specific problems call for unique 
solutions that suit a set of circumstances; if the 
option is for water transfer then the following 
two considerations need to be satisfied. First, 
the question of water transfer as an inevitable 
strategy should be convincing. Secondly, the 
implications and consequences in terms of eco
systems, political sensiti vity, social impacts, 
cultural and ascetic considerations and technical 
feasibility and economic viability need to be 
satisfied to see the trade-off for decision makin; 
particularly when other alternatives are available. 

Large-scale water 
transfers often require sophisticated techn-ology 
in additi on to the cost factor. On the other hand 
it is evident that large towns and industrial and 
ntining enterprises are the ones that can justify 
the economics of long distance water transfers 
compared to irr-igation which represents high 
demand for water but only willing to pay cheap 
prices. It is therefore, possible that small urban 
towns and rural areas which are also a priority 
for a government might be mar-ginalized when 
the decision goes in favour of large schemes. 
Further there are exp-eriences in Africa where 
some large schemes that involved enormous 
expe-nditures, high skills and energy have been 
criticized as being too complex to manage and 
far removed from responding to existi ng needs 
and problems. Therefore, plarming should 
conform to the immediate and long term needs 
as well as the skills available to construct and 
use a scheme. A turnkey project which becomes 
totally dependent on external skills and consumes 
huge resources requires much contemplation in 
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view of long sustained operation that yields good 
dividend to the population at large. 

The ECA has prepared a 
document on Water Transfer Schemes in Libya 
and Sudan. The purpose of the document is to 
draw attention on the complexities and the need 
for the susta-inability of schemes to attain 
desired obje-ctives. The paper also stresses the 
impor-tance of good planning and management 
skiIls such that the undertaking does not induce 
undue difficulti es on the economy of a country 
and constrain other development activities not to 
mention the numerous list of apparent problems 
as has been experienced by many countries 
elsewhere and in Africa. 

Some highlight on the 
Great Man-made River (GMR) of Libya and the 
Jonglei Canal Scheme in Sudan is reflected for 
the benefit of our readers. Earlier on a very 
brief account on the ina -uguration in 1991 of 
phase I of the Great Man-made River Project of 
Libya was presented on Maji issue No.3. This 
current issue No.7 provides more detailed and 
elaborate information touching upon technical, 
economic, environmental and management issues 
pertaining to water traru.fer projects including the 
GMR. 

THE GRI<:AT MAN-MADE RIVER 
PROJECT IN LIBYA 

Background 

Rapid build-up of 
irrigated farming has vittually induced an 
unregulated expansion of wells for ground-water 
abstrac tion. The intensity of the problems 
increased with the decision to diversify the 
economic base of the country on its natural 
resources other than nonreplenishable oil 
resources, notably land reclamation and water 

resources. This outlook had also the objective of 
achieving the goal of food and agricultural self
sufficiency through intensification of agriCUlture 
especially irrigated farming based on ground 
water. In line with the stated objectives, massive 
irrigation programmes were launched in the 
1970s by using oil revenue for such 
development The combination of rapid urban 
development and the drive for a more accelerated 
agricultural development were impOsing 
unusually high demands on limited available 
water resources. This necessita ted an intensified 
exploitation and uncontrolled tapping of 
groundwater that gave way to serious draw down 
of wells. Consequently the water tables were 
falling 1-3 meters/year by mid-1970s and 
discharge was four times recharge. The impact 
was immediately felt since development came to 
be constrained by lack of water resources. 

Libya has been sea
rching for new water sources and a series of 
exploration and study was going on since the 
1950s. The g~owing demand on water for 
agriculture, domestic and industrial uses has been 
a major factor to add to the launching of a 
concetted and vigorous effott for the exploration 
of deep groundwater sources. Numerous 
investigations have been carried our in many 
parts of the country by various expett groups. 
These exploratory works have been integrated 
and coordinated in a framework to prepare a 
synthesis on a national basis to take stock of the 
available water resources. 

THE GRFA T MAN-MADE RIVER 
PROJECT (GMRP) 

The potential for ex
ploiting the deep-aquIfer-water on a large-scale 
which for a long time was a concept or a dream, 
was transformed to the exploration stage in 1980 
under the nomenclature of the Great Man-made 
River Project. It was initiated and resolutely 
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taken up as a project after a technical 
confirmation of the feasibility that the water in 
the deep aquifers below the Sahara could be 
drawn to the surface and then piped long 
distances bri-nging the water to where people 
live (see figure 1) according to the newly 
adopted policy of Libya. The elaboration of the 
project was greatly encouraged by the views of 
experts confirming that there was enough fresh 
water available in the aquifers to meet the needs 
of Libya for at least a century and possibly for 
much longer. The complete project of the water 
transfer scheme is designed in five stages or 
phases as shown on the following Table 1: 

Projed stage 
~ase) 

I 

II 

III 

IV 

Project 
compooe.nt 

Sarir to S!rt{SS) 
&Tazerboto 
Benghazi(TB)2 
wen fields and 
2 pipelines 

Fezzan to Oaf fa 

and Tripoli 

2ftelds to 
supplement 
stage 1 require 
major pumping 
1 field and 
pipeline 
extention to 
Tobruk 

1 field in 
Fezzan to 
supplement 
stage II supplies 
also along coast 

to east to ss 
neal Sirt 

Total 

ApproxL vol. of 
water at full 
dey Milli on cubic 
mlday 

3 

2 

2 

t2-14(estimat~) 

Source: Libya's Great Man-Made-River Project. 
Peter P.M. Mehoughlin (unpublished) 

The GMR is a mam
moth scheme which entails technical complexity 
of great magnitude and requires a long-time dim
ension for its full realization. It is a project that 
demands massive resources in all respects. Thus 
the technical feasibility, economic viability and 
long-sustenance Rave been questions that 
engaged the minds of many concerned people. 
Some of these questions might have been 
answered but it is to be expected that there are 
some others that remain unanswered. 

The project involved 
developing well field~, construction of reservoirs 
and according to the initial plan transportati on of 
2 million cubic meters of water a day through 
1900 km conduit. The plan has provisions to 
extend the conveyance to other areas in Libya. 
The pipeline system was a gigantic component in 
itself. The mass concrete required for producing 
the pipes is expressed as that which would be 
enough to build a four lane highway of 2500 km 
and the reinforcing bars for the pipe is described 
as of such length enough to circle the earth 55 
times. 

The project package 
comprises the construction of two trunks i.e. 
south to north conveyance systems of Phases I 
and II including extensions and connectors, and 
water supplies to coastal Mediterranean region. 
It also includes development of irrigation, 
livestock, and food processing industries. The 
project commenced in 1983, when the main 
contract for the amount of US$3,300 million was 
awarded to Dong Ah Construction Company of 
South Korea. Dong Ah Consortium was 
understood to be 
the contender for phase II as well. This second 
phase of the contract is valued at US$3,460 
million. 

The construction under 
phase I delivers some 700 million cubic meters 
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of water annually to eastern and central coastal 
parts of Libya. This is the region stretching 
from Benghazi westward along the 
Mediterranean coast, through the Sirt area, and 
beyond. The coastal plains near Benghazi and 
the Jabal Akhdar area east of Benghazi are also 
slated for water delivery in Phase l. In the distant 
future, at full development the total GMRP will 
provide about 3 billion cubic meters of water 
annually. In phase I alone it is to provide as 
much water as is annually received in all of the 
Northern Libya from rainfall. 

The first phase cons
litotes the major part of project component The 
two pipe lines from Tazerbo to Benghazi and 
from the Sarlr fields to Sirt have together-some 
1900 kilometers of four meter diameter pipe, 
plus that same length of two meter diameter 
pipes. The larger pipes with diameters of 2 
meters and above are concrete and steel i.e. inner! 
concrete core, a steel liner, outer concrete core 
wrapped in steel pre-stressing wire, and a mortar 
outside coating. The smaller pipe systems are 
ductile iron. This phase of the project was 
jubilantly inaugurated in August 1991. 

Tbe package of the GMR 
scheme is expected to be completed in 25 years 
and the full project cost is estimated at 
US$25,OOO million. It is intended to lay the basic 
foundation for the CO\H1try's economic and social 
development well into the 21st century. 

. The first phase, for the 
system 10 supply Benghazi with water from 
aquifers of about 270 wells at Sarir and Tazerbo. 
some 1000 ldlometers south of the coastal city 
saw its completion in 1991. Development of the 
distribution network, however, will extend the 
project for a number of years. 

The work in the first 
phase included two parts: the first part 

constituting the flow of water to Sirt from the 
Sarir well fields, and the second part being the 
construction of the Tazerbo to Benghazi link. In 
the second phase, it is stipulated to link the 
aquifers in the Fezzan region of the Sahara with 
the capital Tripoli. 

There has been an 
increasing demand for water in Tripoli and the 
western coastal regions since the GMR scheme 
was planned. Consequently. it is intended to 
bring 2 million cubic meters of water a day on 
stream through phase II all at once instead of in 
two stages, as originally envisaged. 
Subsequently. the Authority for the GMR is 
concentrating initiall y on developing the Fezzan 
well fields, rather than fields further south. 

Observations 

The Libyan Arab Jam
ahiriya is implementing the largest long-distance 
water-transfer scheme. The project is perceived 
to avert the current problem of water resources 
which has constrained development. It is also 
envisaged that when the scheme along with 
allied developments in agriculture and agro-based 
industries are realized, a significant socio
economic progress for the majority of. the 
population will be attained. 

The experience in Libya 
would be a good example to Ie. m from its 
intensive development scheme for mining deep 
aquifer and transporting the water across the 
CO\H1try to the developed but water short coastal 
regions. A detailed iJO'>1-project study would 
provide a useful experience for the future. 

Libya has already ac
quired some experience on exploitation and use 
of groundwater from the Nubian Sand Stone 
aquifer. There exist many Ilseful data to suggest 
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the importance for rational use and protection of 
groundwater so that development follows a 
coherent and sustainable course to benefit present 
and future generations. It is also necessary to see 
that these developments are responsive to cha
nging demand patterns and should be con-sistent 
with the nation's economic and social 
development programmes. This requires 
formulation of strategies and proper planning 
regarding use of resources in the short-, medium
and long-term perspectives. The rational use and 
conservation should be guided by well 
formulated policies, legal and administrative 
procedures and economic instruments so as to 
integrate groundwater management into the 
overall water resources development programme. 
Because, groundwater is a vital commodity with 
eco-nomic and ecological va lues and is an 
exhaustible, fmite resource, it has to be used 
with great caution. 

Water quality and 
corrosion are two problems of the GMR project 
that call for urgent and continuing action. Skill 
development and training will atso be 
outstanding issues for a very long time. The 
question of working out a plan for the staged 
development of the GMR project needs close 
scrutiny because, this has to be seen and 
synchronized with an accelerated programme of 
agricultural development and its water use. In Ibe 
light of unfoldments in the early years of the 
first stage of development, the possibility should 
be examined to see the use of water for 
replenishing depleted aquifers. Another important 
preoccupation would be the need to develop a 
system whereby water will be paid for at all 
levels. 

The proceedings of the 
workshop on major regional aquifers in North
East Africa that was held in Khartoum from 12 
to 14 December 1987 state that locally intensive 
exploitation of fossil gro-undwater has occurred 

since World War II. It reveals that groundwater 
levels have de-dined in some of the development 
areas with serious consequences as for instance 
in Egypt where at least 50% of the 350 deep 
wells drilled in the New Valley project area 
(Kherga and Dakhla) have stopped flowing and 
pumping has become necessary. This is said to 
have posed a major management problem. It is 
therefore, to be noted that water transfers or 
availabilities are not ends in themselves but 
rather means of providing a critical resource to 
meet perceived needs. It remains crucial that the 
rational use, conservation and protection of this 
resource be administered by proper management 
and skilled administrators. 

The impact of ex
ploitation of aquifers on regional consequences 
need to be observed to enable dealing in time 
with any changes should these become apparent. 
The lIDderstanding and cooperation between 
Libya, Egypt and Sudan over the Nubian 
Sandstone Aquifer is a good example to follow 
regarding tran-sboundary aquifers. Collation of 
data with interested neighboring countries should 
be promoted so that the knowledge about 
groundwater may not stop at the frontiers thus 
becoming a barrier that precludes the possibility 
to understand the extent and limitations of 
aquifers and their hydraulic characteristics. In 
this regard, furure investigations notably 
geological correlations, and other aquifer 
characteristics such as specific yield and hydro
chemistry need to be undertaken by interested 
group of countries. 
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THE JONGUE CANAL SCHEME IN 
SUDAN 

Background 

The search to meet 
irrigation water requirements of Egypt and Sudan 
which has been going on since the early 20th 
century continued after the Egyptian revolution 
in 1952 and the accession of Sudan to 
independence. The strong focus of Egypt in 
time concentrated on the realization of an over
year storage at Aswan rather than on Jonglei 
project because this provided multiple solutions 
in the maintenance of summer river flow, in 
flood control and drought prevention which were 
all critical problems that needed to be resolved. 
The Jonglei however, had a positive phase for 
Sudan in that it would meet the needs for more 
water. 

In 1959. Sudan and 
Egypt signed the Second Nile Water Agreement. 
Sudan now agreed to the building of the High 
Aswan Dam and to the resettlement of 50.000 
Nubians after the inundation of 150 km of their 
homeland. New formulas for water shares were 
agreed upon to divide the net benefit of the High 
Aswan Dam of 22 billion m>, of which 14.5 
billion m' goes to Sudan and 7.5 billion m' goes 
10 Egypt- These were in addition 10 4 billion m', 
and 4.8 billion m' respectively agreed in 1929. 
An important provision of the 1959 agreement is 
that any project benefit to increase the yield of 
the Nile was 10 be shared between Egypt and 
Sudan in both cost and benefit. With the 
construction of the High Aswan Dam, the 
objectives foreseen of the Equatorial Nile Project 
and the Sudd diversion for providing water in 
low periods to Egypt were not any more needed. 
This was a fundamental change from the initial 
objectives. 

The Jonglei project 

A joint Technical 
Commission was formed in 1960 for the purpose 
of studying and recommending projects for 
Sudan and Egypt. By 1974, three significant 
events took place since the work of the Jonglei 
Investigation Team which conditioned its 
revision. These were the great rains of the 
1960's in the equatorial lakes, the construction of 
the Aswan, and the technological breakthrough 
in canal con-struction by the invention of the 
"Buc-ketwheel". In 1974 the Commission 
recommended the revival of the Jonglei scheme. 
The first phase of the Jonglei was to increase the 
Nile Yield by diverting 20 million m, per day, or 
some 25 percent of the mean daily discharge of 
Bahr-el-Jebel up&tream of the Sudd, from the 
river at Bor through 360 kilometer canal to the 
mouth of the river Sobat (see Figure 2) by 
passing the swamps and reducing the evaporation 
losses. The net addition to the yield of the Nile 
is estimated at 4 billion m' annually measured at 
Aswall. 1bis amount is to be equally div-ided 
between Sudan and Egypt 

Although the Jongle! 
Project was originally conceived to serve 
irrigated agricultore in Egypt, the interest of 
Sudan gained its share in the evaluation of the 
project. The benefits of the Jonglei Project in 
terms of more water being available for irrigation 
is obvious. The 4 billion meter cube per year 
extra water meant the irrigation of an additional 
250,000 ha each in Egypt and Sudan. In Sudan 
alone the in-crease of the GNP is estimated at 35 
million pounds annually. Of course to the total 
estimated project cost of 70 million pounds 
(including 18 mil. lion pounds for the dev
elopment of the Jonglei region) the costs to 
develop the areas to be irrigated have to be 
added. 
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The planning for the 
Jonglei had its primary objecti ve in terms of 
making more water available through an 
engineering work and water management skills. 
However, after the revival of the project in 1974, 
socio-economic parameters have been given 
serious consideration. This was in fact one of the 
reasons for commissioning the Executive Organ 
for the Development Projects of the Jonglei area. 
This organ had its primary function to see that 
integrated development approach is adapted with 
a view to enhancing improved living conditions 
and mitigating adverse effects on the 
environment. 

The 197 4 plan for the 
Jonglei differ very little from its predecessor. 
The difference between the various designs is the 
routing of the canals. The technical superiority 
of the modified final route suggesred by the 
investigation Team in 1948 lies in its 
achievement of striking a compromise between 
the water objectives and preserving the interests 
of the local population on their grazing lands. 
The earth work of the canal was estimated at 99 
million m'. The canal reach of the Jonglei that 
was under construction can be classified into 
three distinct parts which according to Water 
Resources Series volume 7 is de-scribed as 
follows. 

The downstream reach 
extends 40 kilometers south of the canal outfall 
where canal water levels will be controlled by 
the River Sabat natural h,vels. Except for high 
river floods, the canal levels will be below 
ground-level and the water depths vary from 8.0 
meters near the outfall to 5.0 meters at kilometer 
40. In this part. the canal section is trapezoidal, 
with 38 meters bed width and side slopes from 
2:1 to 3;1. 

The intennediate reach of 
the canal extends for 270 kilometers from 

kilometer 40 to kilometer 310. In this reach. the 
water level for the discbarge of 20 million 
m'/day will be just within the ground-level, 
except at the depression of Konggor. crossing the 
canal. At these depressions, the water level will 
be above the groWld-level by 0.5 to 1.5 meters. 
The canal depth varies from 5.17 meters to 4.6 
meteIS depending on the bed slopes, which vary 
from 7 cm/km to II cm/km. The canal section 
in this reach has a gentle side slope of 8: I. 

The upstream reach 
extends for 50 kilometers from kilometer 310 to 
kilometer 360. Here the canal section is similar 
to the dowustream reach section. but has a wider 
bed width of 50 meters. The water-level in this 
reach is much below the ground level and the 
water depth is about 4 meteIS. The canal bed 
slope is 7.4 cm/km. 

As shown in the 
preceding figure the Jonglei Canal crosses the 
region from Bor northwards for 360 kilometers 
to the Sabat mouth in the vicinity of settlements. 
Its effect is limited to the highlands in the east 
and the Bahr-el-Jobel in the west. The 
pennanent swamp remains unaffected by the 
Jonglei canal construction. 

Construction of the Jonglei Canal and its 
present state 

In order to start the 
construction of the Jonglei Canal. the Permanent 
Joint Technical Committee(PITC) put out tenders 
for bid. On December 28. 1976, a contract was 
signed between the Egyptian and Sudanese 
Ministers of Irr-igation and the Compagnie de 
Construction Intemationales (CCI), a subsidiary 
of the large French Conglomerate Grands 
Travaux de Marseille International (GTM). The 
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PITC was to act as the principal consultant and 
employer. 

The "Bucketwheel" giant 
machine in Pakistan which had to be dismantled 
to pieces and shipped to the Sobat base took two 
and half years to bring it to the first camp site in 
Jonglei Canal. 

The "Bucket Wheel" is 
described as awesome five stories high, weighing 
2,300 toIlS and propelled on eight caterpillar 
treads. The machine was fully automated to 
keep wheel, to which are attached twelve buckets 
each with a capacity of 3 cubic meters 
simultaneously revolving and rotating 180 
degrees, precisely on grade in a plain where the 
slope is only 5 cen-timeters per kilometer which 
precision was accomplished by means of a laser 
au-tomatically adjusted within the fixed limits. 
The buckets deposit the excavated soil onto a 
conveyer belt which straddles the canal to dump 
the material on the eabi bank, constructing an 
elevated all-weather road. At first the 
impenetrable viscous mud did not permit fa&t 
progress. During the first eighteen months the 
"Bucketwheel" had completed only 30 
kilometers. Later on with modifications to meet 
conditions in the Sudd, problems had been 
largely resolved by 1980, and the move abead 
increased to 300 meters a day. One of the 
stumbling blocks during construction was 
logistics particularly of immense volumes of fuel 
consumed in tonnes by the voracious maohines 
that worked 24 hours a day. Construction was 
suffering at the completion of 250 kilometers. 
Here the Nilotes were able to perceive the 
adverse effects of a big ditch without the benefits 
of the flowing canal. Hundreds of tiang also 
entered the ditch, became disoriented and 
perished. There was in addition the hydrological 
problem of creeping flow which was not full y 
un-derstood. It originated in the mountainous 
region along the Sudan - Uganda frontier; and in 

the rains, the water flowed down in spates to be 
absorbed into the shallow surface soils lying on 
top of the impenneable clays. From there it was 
"creeping", for months in a northwesterly 
direction to make its way eventually into the 
Sudd. In 1983, the creeping flow reached the 
canal which acting as a dam created flooding to 
the east. This situation gave rise to hostility 
toward the canal while it was still under 
constructi on. 

Observations 

The Jonglei Canal is the 
first project to be implemented in the programme 
of water conservation for increasing the yield of 
the Nile by reducing the large amount of 
evaporation loses in the Sudd Region. The 
project if completed would have provided a 
wealth of practical information in the field of 
water development and water transfer. In 
association with the canal a series of studies 
have been cooducted by the Executive Organ of 
the National Council for the Development of the 
Jonglei Canal Area. These studies include soil, 
land sultability survey, range-ecology, livestock 
development and water supply, swamp ecology 
and the ecosyste m of the Sudd. The fmdings of 
these studies have usefully contributed to make 
necessary alterations In mitigate negative impacts 
and provide a valuable base in guiding the future 
water development programmes. The project and 
the studies associated with it had opened vast 
opportonities for international col-laboration like 
the UNDP, specialized agencies and other 
bilateral funding and technical assistance 
organizations. It stimulated research activities 
within univetbities and other research institutions 
an problems associated with water development. 
The Janglei had been recognized as the most 
studied project in the Third World. 
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Had the project seen its 
completion, the monitoring and evaluation 
activities incorporated for the assessment of 
economic, social and environmental impacts 
would have been useful to enrich experiences in 
such Wldertakings. Primarily such studies would 
have had their applications so that the national 
institutions take necessary measures to avert or 
minimize the impact of certain negative 
consequences. 

In summary, it can be 
said that the Jonglei had distinct economic 
advantages as wen as some shortcomings which 
is normally the price to be paid for development 
There was careful planning and a comprehensive 
development policy, exercised by Sudan as 
prerequisite in determining coherent 
development In so doing, a good balance was 
expected to be achieved between long-term 
interests of the local people and the preservation 
of a unique piece of nature. While studies 
carried out would have yielded good dividends, 
the continued po&t-deve lopment ,1Udy also would 
have been equally indispensable to mitigate 
serious consequences. It is very unfortunate that 
the work of the Janglei Canal project could not 
be completed. 

SANITATION: THE UNMET 
CHALLENGE 

Paper prepared Uy Dr M.ylbtg Simpson-Hebert of WHO 
Geneva, for tlul Rabat meeting of the Water Supply and 
Sanitation Co/wooralive Counci/{6-10 September 1993) 

1. SANITATION: WHY SHOULD WE 
CARE? 

Today nearly two billion 
people, or abont a third of the world's 
population, is without adequate basic sanitation 
and by the year 2000 there will be 3 billion 
people unserved. 

The Health Implications 
The health implications 

for this state of affairs is appalling. It is 
responsible for most of the billions of episodes 
of diarrhea each year,resulting in 2.5 million 
unnecessary child deaths per year, countless lost 
days from sel. J and work and tremendous loss 
of nutritional status in growing children. 

Human feces transmit 
intestinal helminths and worldwide nearly a 
billion people are infested. Intestinal helminths 
are a main disease burden of children of ages 5 
to 14, affecting their ability to grow and learn. 
Open defecation also spreads poliomyelitis, 
typhoid fever, schistosomiasis and cholera. 

Good sanitation gee.' 
beyond building lat-rines and much disease C3!. 

beprevented through promotion of better hygienic 
practices in the absence of latrines. Washing 
hands after defecation and before preparing food 
is of particular importance in reducing disease 
transmission. Without sufficient water in or near 
the home, regular hand washing becomes 
difficult or impossible. 

The risk of contacting a 
disease related to the lack of sanitation increases 
with crowding, and human populations are 
becoming increasingly urban, with millions of 
people crowded into areas that are environmental 
disasters. Today about 600 million urban 
inhabitants live in such health-threa terung 
conditions and deserve our immediate attention. 

The disappointing response 
Yet, despite all evidence 

that sanitation is an extremely important 
reqnirement for health and that more than one
half billion people live with double disadvantage 
of no sanitation and crowding, we seem to be 
continually falling behind in helping 

: 
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communities and households to improve their 
sanitary conditions. 

2. WHERE ARE WE GOING WRONG? 

Considering the public 
health importance of sanitation and hygiene, why 
does it lag behind the provision of water supply? 
Where are we going wrong? Although there are 
numerous opinions on this topic, one can venture 
a few explanations. 

Lack of political will 
First, perhaps we have 

not adequately communicated to our political 
leade rs the dimensions of the problem and 
resources it would lake to solve It. We have not 
emphasized to them how rapid population 
increase is causing us to fall increasingly behind. 
Poor sanitation has not been translated into the 
human and economic losses it causes: 
unnecessary child illnesses and deaths, wasted 
years of schooling, lost years of work, wasted 
expenditures on curative measures. We have not 
convinced them sufficiently that disease breeds 
poverty and poverty breeds disease and that high 
rates of child mortality encourage couples to 
have more children. Perhaps we need to work 
on creating the political will to put greater 
resources toward sanitation, and that requires that 
we do more advocacy work 

Sanitation: Nobody likes it 
Second, sanitation is not 

a popular topic at any ievel of society. It is not 
attractive as a profession. Who wants to say he 
specializes in the disposal of human excreta? The 
technology is not highly sophisticated and 
therefore is unappealing to engineers who 
graduate with impressi ve qualifications. How 
many politi cal leaders get elected by promising 
latrines? How many departments of water supply 
and sanitation or ministries of health have clean, 

usable toilets? The topic of sanitation is 
uncomfortable and tahoo, and we have not yet 
seen that the challenge is to break through these 
cultural barriers in order to lower the burden of 
disease. 

Too few good technologies 
Another problem may be 

with the technology itself. We have offered hou
seholds and communities very few choices and 
those tend to be expensive. We have viewed 
sanitation as latrines rather than as gradual 
improvements in safe excreta disposal according 
to what communities can afford. Our sector 
needs to offer a cafeteria of choices and this 
means that more types should be developed 
through research. We need far greater flexibility 
to offer a range of upgrading options that will 
vary with socio-economic, cultural, fmancial and 
geographical circumstances. 

Water and sanitation: different lime frames? 
An additional problem 

may be that we have tied sanitation to water 
supply, which ·appeals more, would pull along 
with sanitation. We have failed to realize, 
however, that while providing improved water 
suppJies may take only a year, improving 
sanitation involves so many new behaviours that 
it may take a generation. It requires research on 
local beliefs and practices, culturally approprillte 
hygiene education, extension workers trained in 
two-way communication and years of sustained 
effort. Are we trying to combine two activities 
that actually have different time frames? 

Poor promotional techniques 
A fmal point on where 

we are going wrong is probably in the area of 
sanitation promotion techniques. If there were 
ever an area that needed the expertise of social 
marketing, it is the area of sanitation. We must 
convince political leaders as well as 
communities. Yet few national programmes 
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consult marketing finns to sell the idea of 
sanitation or even to do consumer research. Few 
programmes employ social scientists Or health 
educators or to try to Wlderstand obstacles or to 
create demand. 

To obtain funds for 
sanitation. we have tied it to water supply rather 
than convincing decision makers that it needs 
funds in its own right. At the community level, 
we have believed that if we told the people and 
showed the people, they would buy the product. 
Such pro-grammes relied upon demonstration 
and message-giving, rather than marketing and 
community participation aimed at meeting the 
expressed needs and preferences of the people. 

3.WHERE DO WE GO FROM HERE? 
The field of sanitation 

promotion offers the water and sanitation sector 
many challenges. We must first ask ourselves if 
we truly believe sanitation should be a priority 
public health measure. If the answer is "yes" 
then we must find ways to accomplish the goal. 

Need to prioritize efforts 
First, given han:! eco

nomic times and continued rapid population 
growth. should we prioritize our efforts? Even if 
we greatly accelerate efforts, full sanitation 
coverage is probably not achievable in the next 
25 years. Since certain hygienic practices, such 
as hand washing, footwear and better fond 
handling, can prevent a great deal of excreta
borne disease, perhaps we should set our goal at 
"hygiene promotion for all, full latrine coverage 
for high-risk populations." 

This implies that any 
improvement in interrupting the cycle of these 
excreta-borne diseases is a Step forward, and that 
we mnst make a serious effon at hygiene 
education and promotion. 

Need for sustained efforts in hygiene 
education 

Second. isn't it time to 
give greater emphasis to hygiene education? 
Improved sanitation requires many behavioural 
changes that could take several years to bring 
about. Hygienc.education requires Wlderstanding 
commWlity beliefs, values and practices, training 
extension workers in two-way communication, 
and innovative educ-ational methods suited to the 
culture such as comics and participatory 
techniques. It also requires focussing on key 
bebaviours. and recogmzmg that small 
improvements are better than no improvements 
at all. In some communities hygiene education 
coverage rather than latrine coverage will be the 
goal, and it alone can contribute to reductions in 
disease. More imponantly, our efforts in hygiene 
education should be relentless and should focus 
on children and bringing about cultural change. 

Need to see human waste as a resource 
Third, should we try to 

break through as many cultural barriers as 
possible so that all levels of society can talk 
freely about the urgent need for better sanitation 
coverage. Engineers need to see the challenge of 
treating human excreta as a valuable resource 
rather than as an obnoxious, dangerous waSte 
product. Dry latrines that tum human excreta 
into a valuable resource need not be regarded as 
second rate solution reserved for the poor, but a 
first-rate solution for households and 
commWlities that for environmental reasons need 
to conse rYe their water resources and reduce 
their dependence upon chemical fertilizers. 
Engineers should be rewarded for innovations 
and knew designs through carrier promotion. 

Need to market sanitation 
Founh, should we invite 

marketing experts to help us convince policy
makers of the public health and economic 
imponance of sanitation and com-munities of the I 
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advantages to their lives and livelihood? Should 
we recognize that we need political support from 
the highest levels to create more appropriate 
disposal methods and to support hygiene 
education? For this we need stronger 
involvement of social sci-entists and health 
educators to take part in the promotion of 
sanitation and hygiene. Marketing of sanitation 
could also create a demand for sanitation at the 
community level. Once there is a demand, 
private enterprise will seize the opportunity. 

Need to involve women and cnmmunities more 
Fifth, as WOlnen worl

dwide are largely responsible for home 
economics, sanitati on and personal hygiene of 
children, shouldn't we make a ,pecial effort to 
involve women more seriousl y than before in 
promoting sanitation, in design, and in decision
making? 

Increasingl y, the role of 
the entire community is being seen as crucial in 
promoting sanitation. Wouldn't promotion be 
stronger if the community saw the collective 
importance of each household contributing to a 
reduction in the risk of disease? Many non
governmental organizations have been extremely 
successful in achieving improvements in 
community san-itation and every effort should be 
made to encourage and support their participati on 
in this effort. 

Need to share successful innovative 
approaches 

Some country prog
rammes and the projects of some non-go
vernmental organizations are becoming in
creasingly successful through innovative 
approaches. For two examples, the government 
of India is creating Sanitation Marts where 
households cum small contmctors can purchase 
materials, and CARE/Mozambique achieves 
remarkable coverage rates through community 

participation and no-cost VIP latrine designs. 
Successful examples on a small scale no doubt 
abound, but they need to be gathered and shared 
so we can build a conventional wisdom about 
what works. 

4.CONCLUSION 
We must ask ourselves 

whether we already have the pieces of the puzzle 
necessary to achieve better hygiene and 
sanitation coverage, and whether the pr-oblem is 
that we have not taken the time to put the pieces 
together. The health of millions of children and 
adults is affected yearly by a lack of safe 
disposal of human excreta and ~iated 
hygiene behaviours. Isn't the time now to lake up 
the challenge of hygiene and sanitation 
promotion? 
REMARKS 
Responding to Ih,s paper, the Rabat Meeting of the ColJaborative 
Council endorsed the urgent need for action 00 sanitat\on, stating 
that there is an "ovelWoolming case for top priority to be given to 
sanitatioo prom~jon/l and that "the target should also be to ach
ieve incremental improvements starting with what peopJe have 
rather than proposing wholesale intrcductioo of new s.ystems." 
In order to raise the profile of sanitation and advocate tor the 
pI'Ozoo:ion of sanitatioo. the Collaborative Council has resotved to 
establish. Worldng G .... p <HI HygI .... and Sanitallllll p,.", 
motion. Development of the new Group's tenns of reference is 
being coordinated by WHO and the group was to bold its first 
meeting early in 1994. 

Salinity Problem Faced in Dakar 

(an abridged verswn reprinted from IDRe 
Reports, October 1990 by Andre Potworoskl -
Ottawa) 

Dakar, the bustling capital of Senegal situated on 
the western-most tip of con-tinenlal Africa, is 
running oot of fresh water. Part of the problem 
is its location - it sits on a cape that juts out into 
the Atlantic Ocean. Known originally as "Cap 
Vert," or "Green Cape," the area round Dakar 
has gradually become dry and deolate. 
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As fresh water is rapidly 
pumped from local wells, the natural 
wxlerground veins of water-bearing sand and 
rocks are slowly being contaminated by saltwater 
intruding from the neighbouring ocean. 

The 1.5 million (1990) 
people of Dakar get 80% of their drinking water 
from these aquifers. The rest is drawn and 
transported from lake Guiers, some 300 km away 
at great expense. 

Water coosumption has 
increased with population growth and indus
trialization in Dakar, and the severe Sahelian 
drought of the early 1980s has slowed the 
replenishment of the aquifers. Researchers 
predict that if the aquifers continue to be tapped 
at the current rate, Dakar's wells will be entirely 
contaminated with salt water in about 50 years. 

Two Senegalese geo
logists, professors Cheikh B. Gaye and 
Abdoulaye Faye of Dakar's Cheikh Anta Diop 
University, decided to fmd out more about 
underground water salinization and what could 
be done to halt or even reverse it. They were 
joined in the IDRC-funded project by Pierre 
Gelinas and his research associates from the 
Universite de Laval in Canada. 

The scientists studied the 
underground structure of the five aqnifers in 
Dakar and along the Cap Yen peninsula 
monitoring some 100 wells. 

Over a 2-year period, the 
Senegalese geologists and their Canadian 
colleagues have used these test wells to monitor 
critical factors such as water levels, electrical 
conductivity (an indication of salt content), 
tempeIllture, acidity, and the concentration of 
chemical ions. All data were processed by 
computer, relying strongly on the expertise of the 

Canadian scientists. Through mathematical 
simulations they dete-rmined bow fast the sea 
water was moving in. 

Inland 800 metres 

They came to some 
~iartling conclusions. Already, salt water 
pollution has penetrated inland some 800m - to 
the head of the peninsula in Dakar. Their first 
trial calculations indicate that the adv-ancing 
saltwater is contaminating the aq-uifers at an 
average rate of 40m a year, dep-ending on the 
amOlmt of rainfall and the amount of water 
pumped out of wells. 

'Given the difficulty of 
reducing water consumption, there are few 
OptiOIlS for stopping or reversing the process. 
One measure is to close down a conta-minated 
well for a few days, lllltil rainwater seepages 
restore it to its fonner water quality. But ~uch a 
closure is felt immediately in the distribution 
systems: water pressure drops or the supply is 
actually cut for a few hollIS or even days in parts 
of the city. For this approach to work, scientists 
believe that wells should be closed for months or 
years. The effect on Dakar would be staggering. 

Irrever:sible Contamination 
In the long run, the 

process of ground water saliniza tion and 
contamination could be irreversible. 

Other opti ons are to 
reduce the rates of pumping or to skim the top 
freshwater layers of the aquifers with several 
shallow wells - a practice followed in other 
countries. 

Another approach is to 
increase the water supply. Senegal plans to 
build a canal (Canal du Cayor) that will bring 
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additional fresh water from Lake Ouiets to the 
city in 1995. 

The Senegalese geo
logist are looking at ways of improving the 
management of the aquifets by adjusting 
pumping rates at selected well sites, without 
reducing the total output This would allow 
some of the fresh water in the aquifer to flow 
toward the sea and, in effect, to push salt water 
back. 

In all of these options, 
the new computer model - designed by_ the 
Canadian researchets to analyze water sal
inization - wiD prove a valuable instrument to 
SONEES (Societe Natonale d'Exploitation des 
Eam du Senegal). The state-owned body, 
responsible for the distribution of water, will 
look seriously at the proposals of the Dakar and 
Canadian researchets. 

Editor's Remarks 
The above article is a practical 

case that demonstrates the degree of seriousness of water scarcity, 
While technical solutioos. are being examined. the article implicitly 
conveys an impoctant message that water should be property \Xill

served and wisely used to avoid extreme eri&ls. 

The World Day for Water22 March 1994 
(An abridged arnele on the basis of Ihe press 
release by Ihe InfoT1llaJf.on Service of UNECA) 

Waming of a water crisis 
of global magnitude in the near future, the 
United Nations marked the annual World Day 
for Water on 22 March with a call for action at 
the individual, national. regional and 
international levels to ensure the protection of 
the Earth's precious fresh-water resources. 

Observation of World 
Day for Water, which was called for at the Earth 
Summit in Rio de Ianeiro in 1992, aitos at 
raising public awareness of the need to conserve 

water and at encouraging governments to take 
steps to protect fresh-water supplies. 

There is growing con
cern that dwindling fresh-water resources 
threaten to provoke conflicts and hazardous 
health conditions at regional, national and 
community levels. Countries that share rivets 
and lakes. fafIDets who must draw on inadequate 
water sources for irrigation and the long-standing 
lack of safe water supplies for household use are 
all conditions that increasingly lead to serious 
political, social and policy probletos. 

The slogan for 1994 
World Water Day is "Water for All", reflecting 
the international community's coocem that all 
people be assured access to adequate, safe water, 
whether at home or at work. This year's theme 
is "Public Part-icipation in the Sustainable 
Development and Management of Water 
Resources". The theme highlights the 
recognition that management of limited water 
resources reqnires the involvement of 
beneficiaries. at the community level, especially 
fanners, private entrepreneuts and usets of public 
utilities, who are the people most affected by 
water development and conservation schemes. 

Long taken for gra-nted, 
water must increasingly be seen as a finite 
resource which was to be used rationally. As 
populations and economic activities grow, water 
demands are increasing rapidly: 70-80 per cent 
of the global demand for freshwater is for 
agriculture; about 20 per cent for industry and 6 
per cent for domestic consumption. Furthermore, 
fresh-water resources are unevenly distributed 
both geographically and seasonally and water 
used for irrigation is being lost due to inefficient 
management Poorly plarmed and unregulated 
industrialization has accelerated pollution of 
water resources at an alanning rate. 
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The reduced a vailabilit y 
of fresh-water supplies in many areas of the 
world comes precisely at a time of a 
corresponding increase in demand, with 
predictable results. Today, the United Nat-ions 
estimates that 1.2 billion people still do not have 
access to safe water. In the developing world, 
80 per cent of all diseases and over 30 per cent 
of deaths are water related. 

Agenda 21 recommendations 
Agenda 21, the com

prehensi ve recommendations adopted by the UN 
Conference on Environment and Dev-elopment 
(UNCED) in Rio de Janeiro in June 1992, 
represents the international community's action 
plan to re verse the effects of environmental 
degradation and promote sustainable 
development in all countries. It contains 
guidelines for the institutional development of 
programmes to address man-made environmental 
problems. 

Chapter 180f Agenda 21 
specificany deals with the protection of the 
quality and supply of fresh-water resources 
through the application of integrated approaches 
to the development, management and use of 
water resources. The following suggestions for 
programme areas were adopted: (a) integrated 
water resources development management, (b) 
water resources assessm ent, (c) protection of 
water resources, water quality and aquatic 
ecosystems, (d) drinking water supply and 
sanitation, (e) water and su.'l\ainable urban 
development, (f) water for sustainable food 
production and rural development, (g) im-pacts 
of climate change on water resources. UNCED 
estimated the total cost of these programmes at 
DLRS 54.7 billiolL 

What can be done? 
FollOWing are some of 

the activities suggested by the United Nations 

Environment Programme (UNEP) that can be 
implemented in order to attain the objectives set 
out at the Earth Summit: 

At the national level, governments and local 
authorities can: 

-promote schemes for rational water use through 
public awareness campaigns, educational 
programmes and levying of water tariffs 

·dwelop public participatory techniques and 
include them at the decision-making level, and 
enhance the role of women in water-resources 
planning and martagement 

-introduce integrated water-resources plan-rung 
and management within the framework of the 
national planning process, establish regulation 
and monitoring of freshwater 

-promote water conservation through im-proved 
water-use efficiency and wastage minimization 
schemes for all users, including the development 
of water-saving devices 
( for example, installati on of showers rather than 
baths and improved flush toilets that use less 
water) 

-train and educate farmers in the practica I use of 
more efficient irrigation 

At the community level, individuals can: 

-a void wasteful consumption of this valuable 
resource and also educate children about the 
importance of water 

-take showers rather than baths 

-avoid excessive use of chemicals or fer-tilizers 
that can be washed away by storm water and 
contaminate drinking water su-pplies 
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-water gardens with recycled water 

Activities planned for 1994 

At the recommendation 
of the Earth Summit"the United Nations General 
Assembly declared that World Day for Water be 
observed each 22 March, starting last year 
(1992). It encourages observances and outreach 
of all sorts to raise public awareness around 
these issues. 

The major inter
governmental observance of World Water Day 
1994 was held at the Ministerial Conference on 
Drinking Water and Supply and Environmental 
Sanitation, in the Hague, Netherlands. A 
ceremony planned featured a hot-aired balloon in 
the shape of droplet NGOs actively promoted 
World Water Day in their countries. For 
instance, "Watercan", a major Canadian NGO, 
organized a nationwide observance of Water Day 
in cooperation with girl guides. This event 
reached millions of people in Canada. 

An exhibit was org
anized by the United Nations &onomic and 
Social Commission for Asia and the Pacific 
(ESCAP), at which publications were displayed 
and videos shown. United Nations global 
distribution and several UN agencies also 
produced booklets, videos or po&1ers on water 
themes. 

The United Nations 
Economic Commission for Africa (ECA) 
displayed posters entitled: 

'Water is precious and has economic values 
"Water is the life-blood of aU soclo-economic 
development". 

It sent a message to all 
member States urging them to draw up plans for 

activities at national and local levels to 
commemorate the World Day for Water in an 
elaborate and jubilant manner. The member 
States were also requested to send a report if 
they so wish on the activities of the Day so that 
UNECA may publish it in its annual publication 
- Maji-information bulletin on water resources 
activities in Africa. In response to this request, 
the government of Malawi sent a report which is 
herein reproduced. 

Celebration of World Water Day in Malawi: 

The Ministry of 
Works,lWater Department organised a press 
Conference on 21 March, 1994. The media 
together with the local radio was in attendance 
and covered the event which included a briefing 
on the importance of water and government 
priorities in the sector. 

Nationwide activities 
were undertaken by the government of Malawi to 
mark the World Water Day on 22 March. These 
included cov~rage on the local radio of excerpts 
of the press conference and interviews, video 
shows at local community level and exhibition of 
banners on water projects/programme. 

ANNUAL CONFERENCE OF 
MINISTERS OF ECA 

In the editorial of this 
7th issue of Maji is an elaborate presentation of 
the Annual Conference of Ministers of ECA 
which took place at Addis Ababa in May 1994. 
The article here is a short reflection of the 
Conference in 1993, which among others bad 
deliberated on the question of water resources 
development issues. The intention is to bring to 
focus to our readers as the subject outlined 
would gready interest people involved in water 
and related activities in Africa. The summary 
presentation is as follows. 
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The ECA Conference of 
Ministers responsible for Economic Plarming and 
Development was held at Addis Ababa, Ethiopia, 
from 2 to 3 May 1993 Wlder the theme "taking 
Africa into the twenty-first century: 
Implementation of the Abuja Treaty estab1ishing 
the African Economic CommWlity and Agenda 
21". 

The Conference 
considered, among other things, the issues of 
water resources, drought and desertification and 
ACMAD. 

In order to improve the 
management and conservation of ecosystems and 
address water-related environmental degradation, 
the Conference noted two rnain development 
objectives: the efficient, equitable and 
sustainable management, use and distribution of 
a national as well as international-shared water 
resources and river basins, and the development 
and strengthening of water resources accoWlting 
data base. The Conference also stressed that 
action was required to Wlderstand the effects of 
climate change on fresh water resources. 

In considering drought 
and desertifica tion the Conference stressed the 
promotion of and establishment or strengthening 
of national environmental information 
coordination centres; ensuring that the national 
environmental information system on 

desertifica tion and drought are linked through a 
network at sub-national, regional and inter
regional levels; strengthening regional and global 
systernatic observation network linked to the 
development of national systems. With regard to 
the international Convention to combat 
desertification • the Conference urged that 
negotiations on the convention should include, 
among others, the assessment and monitoring of 
the processes of drought and desertification and 
their interaction with c1irnate change. 

The Conference further 
took note of the assistance that could be 
provided for the elaboration of the inter-national 
convention on desertificatio n as well as the 
implementation of its modalities by ACMAD. 
The conference also adopted resolution 755 
(XXYIII)on ACMAD. The resolution calls upon 
Member States of ECA to ratify the Constitution 
of the Centre and meet their fmancial obligations 
and decided to change the membership of the 
Board of Governors by 50% in accordance with 
the constitution of the Centre. It requested both 
the Secretary-General of WMO and Executive
Secretary of ECA to consider the possibility of 
the two agencies co-sponsoring the Centre. It 
specifically requested the Secretary-General of 
WMO to favourably consider channeling 
fmancial support and to enha~ his technical 
assistance to the Centre with the available means 
at WMO's disposal. 
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The Second Meetine of Ministers 
of Water Affairs of the Nile 

basin Countries on TECCONILE 

In November 1992, the 
Ugandan Government called for a Ministerial 
Meeting for the Nile basin countries to discuss 
the future Co-Qperation in the basin after the end 
of the Hydromet Survey project 

The meeting took place 
in Kampala-Uganda from 7-9 December 1992 
where the Ministers of water Affairs and their 
representati ves from six Countries approved a 
further Co-Qperation in the Nile basin. The 
meeting endorsed the establislunent of the 
Technical Committee for the promotion of the 
development and Environmental protection of the 
Nile basin !,TECCONILE) to succeed the 
Hydromet Technical Committee and to be in 
charge during the uansitional period. 

The Second meeting of 
the Ministers of water Affairs of the Nile basin 
was held in Egypt upon invitation from the 
Egyptian Government to follow up the activities 
of TECCONILE. 

The meeting took place 
in Cairo from 18-20 January 1994 and was 
attended by delegates from nine Nile Basin 
Countries, UN and donor agencies including 

CIDA, FAO, WMO, UNEP, USAID and 
DANIDA. The meeting discussed the issues 
emanating from the director's report, the opening 
speeches and statements of the delegations and 
the donor agencies and agreed to streamli ne the 
management functions and to identify the roles 
and responsibilities of different organs. The 
Work Plan and Budget were approved and the 
meeting emphasized tile need to optimally use 
the limited fmancial and technical resources of 
TECCONlLE to produce results and to give top 
priority for drawing up a detailed Action plan for 
TECCONILE programme. 

There was a strong 
support from UN Agencies and donors towards 
the Nile basin development activities and the 
delegates expressed their appreciation for such 
support and requested them to increase their 
support for TECCONILE activities and asked for 
closer CO-Qperation with its Secretarial 

The Chairman was 
mandated to. contact Eritrea to join the 
TECCONILE and it was decided to leave the 
status of observers in the TECCONILE open to 
ail the countries that have not yet joined. The 
Tanzanian Government will host the third 
meeting for the Ministers of Water Affairs in the 
Nile basin in February 1995 at Arusha. 
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THE TAM DELTA ECOSYSTEM 
By,Margaret Okore 

(,.pri"t.d from ... _ ... JofU'lU1l .0L 4 No.1, 1993) 

In June 1992 Kenya and 
other 156 countries at the United Nations 
Conference on Environment and Development 
(UNCED) in Rio de Janeiro, signed the 
convention on biodiversity. Each member 
country was to take all measures at it's disposal, 
to protect areas in locations rich in biological 
diversity particularly those requiring special 
measures. 

In Kenya the River Tana, 
delta is in this category. The Tana River, the 
longest in Kenya does not seem to have 
benefitted much from the Convention. The 
River runs for approximately lOOOktn and has a 
catchment area of about 95000 square ktn. It 
takes its source in the forest highlands of the 
Aberdare mountains north of Nairobi. In the 
course of its great north-easterly flow, the Tana 
is fed by many tributaries from the slopes of 
Mount Kenya and the Nyambeni range, Turning 
away from the highland country, (as if it is tired, 
of being held up by the giant dams which now 
block its namral flow at so many points,) the 
river begins its long journey through the low
lying Eastern and Coastal Provinces. The Tana 
River flows for most of its course across semi
arid and arid regions and meanders through 
alluvial floodplains. It enters the Indian Ocean 
through the main channel and a series of 
distributaries which form an extensive deltaic 
wetland down-stream. 

The delta has diverse 
habitats and high productivity resUlting from a 
dynamic equilibrium of water, soil topography 
and coastal influences. This fragile, vast and 
unique ecosystem is the hahitat for abundant 
flora and farara. The delta maintains vast 

numbers of wild herbivores: approximately 
10,000 topi, thousands of waterbuck, 
hippopotamus and about 100 elephants. It has 
the largest conceraration of crocodiles in Kenya, 
(Njugrara, 1991). 

The Tana Delta 
ecosystem is unique and includes riverain forests, 
grasslands, woodlands, bushlands, lakes, 
mangroves, sand dunes, coastal . waters and an 
enormous biological diversity. The traditional 
land-use practices of small scale agricultore, 
pastoralism and fishing have maintained the 
ecological balance of the delta for thousands of 
years. 

Many institutions have 
recommended the creation of the Tana Delta 
National Wetlands Reserve, In a National 
wetlands Seminar held in July 1991, forty-two 
government and nongovernmental institutions 
recommended that Tana Delta National Wetlands 
reserve be created and listed as one of the 
wetlands of international importance especial! y 
as waterfowl habitat of the RAMSAR 
Convention. East African Wild Life Society 
had made the same recommendation in the 1988 
Wildlife Conference held at Kilanguni. The 
Government was made a ware of the rich 
biodiversity of the Tana Delta in a study fonded 
by the International Fund for Agricultural 
Development (IFAD) through the Ministry of 
Reclamation and Development of Arid and Semi
arid areas and Wetlands. The Tana and A thi 
rivers Development Authority (TARDA) and 
Kenya Wildlife Services (KWS) signed a 
memorandum of understanding for the joint 
management of the Reserve on the 5th of 
September, 1992. 

It is therefore un
fortunate that contrary to the agreement on the 
biodiversity convention signed in 1992, one sees 
the Tana Delta threatened by several 
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development projects in both the upper 
catchment area and at the Delta. Even the small 
portion of the Delta which was identified for 
protection as National Wetlands Reserve has not 
been spared. Twenty thousand hectares have 
been allocated to two private developers, the 
Kon Dertu Ranching Company Ltd. and Coastal 
Aquaculture Ltd. At the moment there is a 
conflict of priorities in the area. According to a 
statement published in the Standard of 17 
February 1993, the Director of Coastal 
Aquaculture (CA) Limited, says: 

a) The part of the Delta which the company 
intends to develop is not freshwater but a saline 
tidal creek whose flora and fauna are already 
suffering from both natural and human 
encroachment. 

b) Saline tidal creeks are common along the East 
African coast, so there is nothing unique or 
endangered in the Tana Delta. 

c) No new species will be introduced neither will 
any existing ones be exterminated. 

d) The project will be beneficial in the prod
uction of cash crops. This will bring with it 
infrastructrual and other social facilities to this 
very remote and undeveloped region. Therefore, 
the project will benefit both the local community 
and the country in general. 

e) There is no breach of the RAMSAR 
Convention because in the development of the 
land the company will take into consideration the 
state of the environment. Therefore, there is no 
risk of loss of aid as is feared by 
environmentalist. 

f) The construction of hotels in the area has been 
prevented in order to protect the turtle beach and 
sand dunes. 

g) Areas of interest to the conservationist will be 
preserved and managed in a constructi ve manner 
with support facilities. 

h) The Government of Kenya allocated this land 
to the company after extensive discussions with 
all the parties concerned, both at local and 
national levels. 

The Environmentalists see the project from 
a very different angle. The Director of the East 
African Wildlife Society in response to the 
Director of Coastal Aquaculture's (CA) statement 
expressed the following: 

i) Much as the society is IlOt against the 
development of Coastal Aquaculture we insist 
thai proper procedures were not followed when 
the land was allocated and that, the technically 
qualified departments like the National 
Environment Secretariat (NES), the Ministry of 
Arid and Semi Arid Lands (ASAL) and the 
Kenya Wildlife Services (KWS) did not approve 
the project. 

ii) While the land was said to have been between 
a willing buyer and a seller, the transaction took 
place at a time of a dispute involving other 
interested parties who were deliberately ignored. 
These included the KWS, the National Museums 
of Kenya (NMK), TARDA. ASAL and the rest 
of the 42 institutions which had initiall Y rec
ommended the creation of a National Reserve at 
the Delta. The local community is also not 
interested in the project. 

ill) EA WLS congratulates CA for accepting the 
fact that some major aquacultural projects have 
failed miserably elsewhere in the world e.g. in 
Taiwan. and wonders what makes theirs an 
exception. 



Maji No.7 Page 29 

iv) The EA WLS is worned that the 
environmental impact as;essment is not I:ie-ing 
earned out by an independent party. 

v) CA claims that the delta is not unique and 
thus not endangered. These raise doubl.'l about 
the quality of consultations said to have been 

. held with representatives of the mentioned 
government institutions. It is well known that 
the current land use is sustainable, and 
compatible with the environment as it has been 
going on for many years. 

It appears the research .done by Coastal 
Aquaculture Limited was not sufficiently 
exhaustive as there are authoritative reports about 
the area. If the place was made a National 
Reserve, people and livestock would continue to 
co-exist with wildlife, the mangroves and marine 
life as they have always done. This lifestyle will 
cease when the area is converted into private 
land with numerous prawn ponds. 

vi) EA w'Ls does not think Coastal Aquaculture 
limited has the mandate to speak for the 
govenunent on issues like the RAMSAR 
Convention. 

vii) Pond fish farming requires control of inflow 
and outflow of fresh and salt warer. Used water 
with higher nutrients will have to be discharged 
into the natural water system thus introducing 
new communities in the area and causing loss of 
some existing ones e.g. mangroves. 

viii) Regarding the benefits of the project to the 
area and the country at large, EA WLS wishes to 
remind Coastal Aquaculture not to narrow down 
the value of the Delta to only monetary gains, 
but also to look at the socio-<:u1tural dimensions 
of the environment as well. 

EA WLS has noted that 
the project is intended for export, most likely to 

the developed world. Being aware of hostile 
consumer behaviour on products like ivory, fur 
coats and leopard skins which emanate from 
ecological disaster sources. The Society is certain 
that the trade will have consequential negative 
publicity. 

The position of the Uvumbuzi Club 

The members of the 
Uvumbuzi club are Kenyan Workers who are 
concerned with the conservation of natural 
resources and the protection of the environment. 
The club congratulates the EA WLS for bringing 
this very important issue to the public eye and 
keeping up in the seemingly never ending 
struggle to conserve the Tana River Delta. The 
club wishes to emphasize a few important points: 

a) Kenya's natura I resources are every Kenyan's 
heritage. No Kenyan voice should be ignored 
or sidelined as all have a stake in the destiny of 
the resources. 

b) Cases of manipulation by a few rich (and 
often foreign elements) of the poor majority are 
on the increase. It is obvious that the indigenous 
people of the area have been given a raw deal 
for an area of such inter-national importance. 

c) Wealth is not only in monetary form. 

d) There is a call for unity among the 
environmental agencies to advise the different 
parties involved 

e) The Coastal Aquaculture Ltd should come out 
clean and responsibly with an independent 
environmental impact assessme nt before 
proceeding any further with development of the 
area. 
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At the moment, as the 
debate on the lower Tana is going on, !he upper 
Tana is in trouble with its primate reserve. 
Development in the Tana system seems to be 
going on in bits and pieces, dams and irrigation 
schemes are part of the developments. 

It is the government 
policy that every development project should be 
preceded by an Environmental Impact 
Assessment (ErA). Many of these assessments 
have been carried out and some projects were 
rejected or relocated. EIA seeks to compare 
various alternatives which are available for any 
project or program. Is it possible 10 have one 
development plan for the Tana Delta? And can 
the local com-munity be given a chancluences. 
This fra feel, for it is their life style that is 
affected by all these developments? 

Since the publication of 
this article in 1993, the President of the Republic 
of Kenya intervened as the debate raged on. At 
the centre of the debate were the following, 
inter-alia,: 1/ 

- Ministry of Lands and Physical Planning, 
which has the mandate to survey and give land 
titles and approve changes in land use, 

- Ministry of Land Reclamation, Regional and 
Water Development, which has !he responsibility 
of water resources develo-pment and it is also 
the parent ministry of Tana and Athi Rivers 
Development Authority" (TARDA), 

1.1 The above note on most recent developments on 
TANA DELTA was Idndely provided by Dr.G.O 
KRHODA dJl.ring his visil at ECA, 23-26 August, 
1994 

- Ministry of Environment and Natural 
Resources, also the Parent Ministry of National 
Environment Secretariat (NES), 

- Pennanent Presidential Commission on Soil 
Erosion and Afforestation, 

- Kenya Wildlife Service (KWS), a par
agovernment institution, 

- NGOs, including International Union for 
Conservation of Nature (IUCN), East African 
Wildlife Society (EA WS) and Kenya 
Environment Non-governmental organizations 
(KENGO), 

- Community leaders, politicians and ins
titutions. 

The President canceled 
the land title of the developers and ordered that 
an Inter-Ministerial Committee be con-stituted. 
The Committee is to be convened by TARDE. 
But because ·Kenya is a signatory 10 the 
RAMSAR Convention on Wetland~ of 
International Importance, and !he treaty is 
implemented by KWS; the latter provides the 
technical back up. The Terms of Reference of 
the Committee included, inter-alia. 10 review the 
available information, identify gaps and carry Qut 
an environmental study of the Tana River Delta. 

Recent Development of some river and 
lake Basins in Africa 

A cursory review on 
some existing river/lake basin organizations and 
on the status of development in these 
transboundary basins was reflected in the 
preceding publication of Maji. In this current 
issue developments efforts being made for 
cooperative arrangements among member states 
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sharing the Nile Congo/Zaire and Zambezi is 
reflected in order to give additional infonnation 
and appraise our. re-aders on the continued 
moves being made towards sub-regional 
cooperation in shared river/lake basins in Africa. 
The following is a brief account of activities in 
the Nile, Congo/Zaire and Zambezi basins: 

A. Nile Basin 

The Nile basin is one of 
the most important in Africa by its size nearing 
that of Congo/Zaire river. The surface of the 
basin is about three million km2• The two major 
sources of the Nile are the basin of the 
Equatorial lakes plateau and the basin of the 
Ethiopian plateau. 

It crosses a few 
diversified geographical and climatic areas in 
nine countries, namely: Burundi. Egypt, 
Ethiopia. Kenya. Uganda. Rwanda. the Sudan, 
Tanzania and Zaire. 

Though there exist 
bilatera) agreements on utilization of the water 
resources of the Nile, there is at present no 
agreement involving the nine states for a rational 
utilization of the natural resources of the basin. 

Several attempts were 
made and it was within that framework that 
UNDP in 1986 organized in a seminar in 
Bangkok (Thailand) for the States riparian to the 
Nile. The highest officials of the countries 
concerned participated in the meeting. Ministers 
responsible for development of water resources 
of Egypt, the Sudan, Uganda. Tanzania, Zaire 
and the Ambassador of Ethiopia in Paris as well 
as high officials from Burundi and Rwanda 
attended the meeting. 

The participants 00-

animously expressed their willingness to fully 
cooperate in the development of the Nile basin 
for the benefit at all its inhabitants. A good 
number of recommendations were adopted by the 
participants during the seminar. 

Pursuant to those reco
mmendations. UNDP and ECA conducted a pre
identification mission in 1981 with a view to 
reviewing all the issues raised during the seminar 
and proposing a cooperation framework restricted 
to the White Nile basin. 

At the end of this 
mission the two organizations (UNDP and ECA) 
and countries crossed by the Nile with the 
exception of the Sudan felt that it was premature 
to convene a ministerial meeting prior to a 
project identificatio n missi on. 

In April 1988 a 
compromise was reached and ECA took 
advantage of its Conference of Ministers meeting 
to organize an informal consultation in Niamey 
(Niger) between the countries sharing the Nile. 
During this consultation. UNDP and ECA were 
given a mandate to organize and convene further 
consultative meetings. 

As for the countries 
concerned, they were to ensure that preliminary 
consultations took place at national level. 

Subsequenl.ly, ECA and 
UNDP organized and convened a ministerial 
meeting at the States concerned. 

The meeting came up 
with the following recommendations: 

(i) The Technical Committee of the Hydromet 
project shonId meet as soon as possible to 
examine the terms at reference of the mission; 
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(Ii) a briefmg mission on the development of 
the Nile basin should be fielded by UNDP and 
ECA as soon: as possible after the mission for the 
identification of joint projects; 

(iii) a ministerial meeting, preceded by a 
meeting of the Technical Committee, should be 
convened by UNDP/ECA to review the report of 
the briefmg mission and its recommendations 
and to detennine the follow-up action to be 
undertsken. 

In pursuance of these 
recommendations, UNDP and ECA convened in 
February 1989 a meeting of the Technical 
Committee of the Hydromet Project in Kampala 
where the tenns of reference of the survey 
mission were revised and frnalized. Ethiopia was 
not represented at the meeting. 

The identification mi
ssion was conducted in June 1989. It was led by 
UNDP and composed of an expert from ECA 
and seven national experts. 

Fmally, the report of the 
tmSSlOn was sent to the ststes concerned for 
infortnation and comments. In October 1989. a 
workshop attended by experts from the ststes 

concerned was held in Addis Ababa with a view 
to fmalizing the report. 

During this workshop, 
the Ethiopian delegation proposed amendments 
to the tenns of reference of the survey mission. 
Following· the observations of Ethiopia, the 
participants were of the view that the situation 
bad changed and that they bad to seek the views 
of their governments. Consequently the meeting 
suggested that the review of the mission report 
be deferred till such a time that the reactions of 
the other countries to the amendment of the 
tenns of reference proposed by Ethiopia were 
rec-eived. The Technical Committee of the 

H ydromet project was to gather all the conunents 
of the States and convene a meeting in March 
1990. 

The too few comments 
received from the states did not enable the 
Technical Committee of the Hydromet Pro-ject 
to convene the meeting. 

Presentl y. ECA has 
undertsken a study to identify obstacles which 
made it impossible to pursue and complete the 
activities relating to the co-operative 
arrangements for the integrated development of 
the Nile basin. 

This study bas pro-posed 
measures to be taken towards en-hancing the 
integrated development of the Nile basin. 
Simi lar efforts are being made by other 
organizations to promote co-operation among 
Nile States for its bu-stainable development. 

B. The CongolZaire basin 

The basin of the 
Congo/Zaire river is the largest on the African 
continent and the second in the world behind that 
of Amazon (South America). Its surface area is 
3,700,000 lan' and spreads over the following 
countries: Angola, Burundi, Cameroon, Central 
African Republic, Congo, Rwanda, United 
Republic of Tanzania, Zambia and Zaire. 

. 
The river is about 5,100 

km. long. Cbambadi river located in Zambia, 
south of Lake Tanganyika, is considered as the 
source. 

The basin comprises a lot 
of potentialities in the areas of energy, irrigation 
and fishing. 
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In 1983, at the request of 
the governments of Burundi, Rwanda and Zaire, 
ECA carried out a study for exploitation of the 
natural resources of the CongofZaire river basin. 

The study entitled "Study 
on the establishment of an inter-governmental 
organization for the development and 
exploitation of the CongofZaire river basin 
resources" reviews the situati on of the basin, its 
international status; analyses prospects for 
integrated development and joint exploitation of 
the river and its tributaries and finally proposes 
means required for concretizing these prospects. 

In 1982 an inter-
governmental meeting of experts on the de
velopment of the CongofZajre river took place in 
Kinshasa (Zaire) to examine and finalize the 
study. 

The annexes to the study 
were amended and, following a long debate, the 
participants expressed the view that they needed 
more time to scrutini ze the document before 
committing their respective countries. 

In this respect, the 
meeting also requested ECA to include in the 
agenda of the Sixth Meeting of the Cooference 
of Ministers responsible for transport, 
communications and planrting an item on the 
establishment of an authority for the 
development and management of the 
CohgolZaire river basin, 

In 1988, this item was on 
the agenda of the Sixth Meeting of Experts and 
the Conference of Ministers responsible for 
transport, communication and planning, 

During these two 
meetings, some delegations were of the view that 
certain technical aspects relating to the document 
should not be debated and con-sequently the 

meetings decided to postpone the discussion on 
the item. 

Since then no sign-ificant 
cbange has been noticed and so far no authority 
composed of all the States concerned has been 
created for the rational exploitation of the water 
resources of the CongofZaire river basin. 

However, it is worth 
noting that there exist bilateral agreements 
between some States in relation to spe cific 
projects. One of the most recent ones concerns 
Central African Republic and Congo whereby the 
two countries envisage to construct a regulation 
dam on Oubangui river at Palambo upstream 
Bangui with a view to allowing permanent 
navigati on. 

This dam should also 
enable production of electricity sufficient to meet 
the needs of the region. 

c. Zambezi Basin 

The Zambezi and its 
tributaries drain a surface area of approximately 
1,300,000 Km'. This river is 3,000 km.; its 
source is situated in the Central African plateaux 
and it flows into the" Indian Ocean. 

Over twenty milli on 
people live in the basin area which cuts across 8 
countries: Angola, Botswana, Malawi, 
Mozambique, Namibia. United Republic of 
Tanzania, Zimbabwe and Zambia. 

Within the framework of 
its programme UNEP initiated international 
activities in Africa which are geared towards the 
implementation of the Plans of Action' for the 
Environmental Management of Inland Water 
(EMlNWA). 
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One of these projects 
concerns the Zambezi river and another one the 
lake Olad basin. 

As regards the Zam-bezi 
river, three meetings were held in 1985, 1986 
and 1987 with the participation of experts from 
the states concerned with a view to starting the 
Plan of Action for the Zambezi--commonly 
known as ZAC Plan. 

The plan as designed is 
a vast integrated development programme 
covering aspects of the development of the 
basin's water resources including ecological 
components. 

At present, all the 
activities relating to the implementation of the 
plan are coordinated by the Southern African 
Development Coordinating Conference (SADCC) 
which became re-cently the Southern Africa 
Development Community (SADC). 

UNEP and some 
Scandinavian countries pursue their assistance to 
a few projects within the frame-work of the Plan. 

Conclusio!!S 

Number 6 issue of the 
Maji presented a review of the status of actlvities 
within the major river and lake basins in Africa. 
It noted that African member states sharing 
common basins have expre&<ed equivocally their 
willingness to cooperate and collaborate towards 
a ratiolllll utilization of the natural resources 
existing in the river and lake basins. This is 
demon-strated by the continuous efforts being 
made towards cooperation for integrated and 
multi-purpose development of the Nile, 
CongO/Zaire and Zambezi basins. 

Subregional cooperation 
in relation to river basins can make a great 
contribution to ecological stability of 
hydrological and climatic cycles which are most 
irregular in this continent and thereby also help 
increase food production and socilHlConomic 
development of countries sharing common 
basins. 

In this regard, the States 
having cooperative arrangements on the Chad, 
Senegal, Gambia, Niger and Kagera spared 
during the recent years no effort to provide 
means to institutions and authorities they have 
established in order to make them more effective 
and efficient 

There are encouraging 
results achieved by some of the organizations 
although a lot remains to be expected yet to 
attain their desired objectives. Some of the 
institutions are plagued by a series of difficulties 
such that they are unable to function properly. 

In this respect it is wotth 
underlining that even the Organisation for the 
Development of the Senegal River OMVS, which 
is considered as the most advanced organization 
in Africa. is not spared; it is facing some 
obstacles which impede a smooth pursuit of its 
programme. 

Generally speaking, the 
resource constraint is considered one of the 
major obstacles to the implementation of the 
programmes of all transboundary basins in 
Africa. 

In addition to the 
resource constraint, other factors such as 
inadequate manpower, socio-cultural factors and 
priority accorded to IllItional economic issues 
make the implementation of programmes 
difficult. Moreover, experience has shown that 
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in Africa the larger the number of States to enable making progress in the near future in 
involved, the more lllIeasy the management of better implementation of programmes. 

! the development because of national interest 
primacy. 

One can however believe 
that the new policies and strategies being 
developed both by the existing insti tutions and 
those newly created could provide some direction 
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The Nile 2002 Conference 

In January 1992, Egypt in Co-operation 
with the Candian Inter-national Development 
Agency (CIDA) Organized the Nile 2000 
International Conference in Cairo where five 
hundred par-ticipants attended from all the Nile 
basin countries including participants from 
Africa, Europe, North America and several UN 
bodies and agencies. 

The proceedings consisted of two parts, 
namely; those for issues related to the white Nile 
and those for issues related to the Blue Nile. The 
discussion covered a wide range of subjects 
during several sessions which had one or more 
key speakers. Also there were poster sessions 
and field excursions. 

Owing to the great success of the Nile 
2000 international conference and the benefits 
which were gained through tec-hnical 
discussions among participants, it was found 
necessary and was agreed upon to strengthen 
technical cooperation between all the 
professionals and decision-makers of the basin 
States and those of external support agencies 
through a series of technical con-ferences to 
achieve a comprehensive management and 
development of water resources of the basin. 
Meetings on specific topics rela ted to the 
development of water resources of the Nile 
basin, are also con-sidered instrwnental to 
participants as they afford them the opportunity 
to exchange in-formation and experiences. 

The first conference in the Nile 2002 series 
was held at Aswan, Egypt from 31 January to 7 
February 1993. The theme was "Comprehensive 
water resources devel-opment of the Nile basin, 
GETTING STARTED". The proceeding of this 
con-ference were divided into six sessions co
vering a wide range of subjects which were 
addressed by different speakers. The topics 

extended from investment policy and data 
collection to development of software for ground 
water modelling and water quality problems. 
This was followed by the second conference in 
the series held in Khartoum, Sudan in January 
1994, The third conference will be held in 
Arusha, Tanzania on 13 February 1995. The 
theme for the Arusha Conference is 
"Comprehensive water res-ources development of 
the Nile basin TAKINd OFF". The topics for 
discussions will cover the following areas: 

- International aspect of water resources 
development of the Nile basin. 

- Resources management issues 

- Environmental sustainability of water re
sources 

- National Institutions for water resources 
in each basin state. 

The last conference in the series is ex-pected 
to be held in Cairo in the year 2002 to conclude 
the experience gained through the series of 
conferences organized in different Nile Basin 
countries. The Cairo Conference is expected to 
come up with a set of recommendations for 
comprehensive managment and developmentof 
the water resources of the Nile. 

Water Research Centre (WRC) 
(in Egypt at Cairo) 

The main objective of 
issuing the information bulletin on water 
resources development in Africa (MAn) is to 
enhance the exchange of infonnati on on 
activities in the region and to serve as a forum 
for discussion on new ideas and new approaches 
to water resources development In order to keep 
our readers infonned, Maji will try to focus on 
water activities of institutions and on the 



Maji No,7 Page 37 

facilities. which they can provide towards 
promoting water resources development and 
strengthening ca-pacity building in the region. 
In this issue, we will try to introduce a water 
institution in Egypt located about 25 Ian north of 
Cairo. This institute is considered to be one of 
the most advanced research centres(WRC)in 
Africa. 

What is WRC? 
In an attempt to cope 

with the rapid worldwide development in the 
field of water resources management, the 
Ministry of Public Works and Water Resources 
(MPWWR) in Egypt formerly Ministry of 
Irrigation, endeavoured to up-grade its research 
units to cover a wide range of fields in the water 
sector. The Research Centre was established in 
1975 by a presidential decree. A team of selected 
brilliant engineers took up the challenge of 
establishing the Institute through relentless 
efforts and professional devotion. 

What are WRC's Goals? 
The major objectives of 

WRC is to outline and implement national loog
term policies for managing the water resources in 
Egypt with a view to cope up with demand for 
water. The centre also aims at tackling technical 
and practical problems associated with the 
general policy for irrigation and drainage. 
Moreover, the Centre focuses on investigation 
and research work connected with the extension 
of ag-ricultural land and water resources ass
essment ... both surface and groundwater. At the 
regional level, the Centre imparts to others its 
experience in the field of water resources by 
means of organizing training ooutses, workshops 
and seminars. Exchange of information is also 
advanced through media of publications 
produced by the Centre. 

What are the Components of WRC? 
The Water Research 

Centre presently constitutes of the following 
eleven specialized research institutes dealing with 
the whole range of water resources development 
problems: 

(I)Water Distribution and Irrigation Sy
stems Research Institute 
(2)Drainage Research In-stitute 
(3)Hydraulics and Se-diment Research 
Institute 
(4) Water Resources Dev-elopment Research 
In ... ;titute 

(5) Weed Control and Ch-annel Maintenance 
Resea rch Institute 

(6) Ground water Research Institute 
(7) The Nile Research Institute 
(8) Mechanical and Electrica I Resea reh Ins
titute 
(9) Survey Research Institute 
(lO)Soil Mechanics and Foundations Re-search 
Institute 
(11) Costal Protection Research Insti tute 

What are the Major activities of WRC? 
WRC from its in-ception 

has worked to strengthen research programs of 
its eleven institutes, by creating linkages with 
relevant Egyptian Universities and other research 
centers on the inte-rnational scale. WRC has 
established co-mrnunication links with several 
international organizations and bodies. The type 
of re-Iation with with foreign organizations in
volves technology transfer, training and 
organizations of conferences and seminars. 

How WRC can help? 
The WRC can con

tribute in strengthening capacity-building in the 
region by: 

-Organizing short training courses. 
-Organizing seminars and. workshops. 
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-Providing advisory services and technical -Enhancing exchange of information in di-
assistance. stribution of the technical reports published by 
-Undertaking !he preparation of reports and its the various lustitutes. 
conducting technical studies for solving 
specific problems. 



Maji No.7 Page3' 

Planned Water Activities in Africa by Various Agencies and Organizatiom 

ECA Organizing: 
-Ad-hoc expert group meeting on policies and 
strategies for development of natural resources and 1994-1995 
energy (including water resources). 

-Regional semiuar on sustainable development of 
natural resources and energy including water 1994-1995 
resources, taking into account the environmental 
aspects of such development in line with Agenda 21. 

-Inter-Agency Group meetings for water in Africa 
for coordination and hannonization of activities-in 
the sector. 1994&1995 

Publisbing:-
-Information bulletin on water resources activities in 
Africa-MAlI. 1994 - 1995 

-A study on problems related to sustainable 
development and utilization of natural resources and 
energy including water resources, and strategies fot 1994 - 1995 
inter-country cooperation in addressing these 
problems. 

-A study on procedures, practices, problems and 
prospects for small-scale irrigation in selected 1995 
A friean countries. 

Promotion of subregional and regional cooperation 
and providing support to transboundary river basin 
organizations and other socio-econornic groupings. 1994 - 1995 
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UNDP Assistance to the Lake Chad Ballin Development 1994 - 1995 
Programme 

hnplementation of RAF/92/007 which has the 
objective of making water available to the poor in 1994 - 1995 
Africa (in collaboration with WB, Norway, SlDA 
and SOC). 

OMVG Recovery programme called "Minimum Programme 1994 - 1995 
adopted by the VllIth session of The Conference of 
Heads of States and Government held in Conakry in 
January 1991. 

-The study to update the Gambia river road bridge 1994 - 1995 
project; 

-The study of a hydraulic development plan for the 1994 - 1995 
Gambia river; 

-The design of an energy master plan for the entire 1994 - 1995 
OMVG member States; 

-Basic studies including:-

- the study of a master plan for the integrated 1994 - 1995 
development of the Kayanga/Goba and 
Koliba/corubal river basins. 

-a global envirorunental programme of the sub- 1994 - 1995 
region's river basins 
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pAo -Assessment of the problem of water 1994 
hyacinth in Uganda, Sudan and Egypt and 
introduction of biological control methods. 

-Carrying out activities on the Global Water 
InformatiOn System (OWlS) in Africa. 1994 - 1995 

-Implementation of the International Action 
Programme on Water and Sustainable 
Agricultural Development (IAP-WASAD) in 1994 - 1995 
Africa. 

-Conducting a series of roving seminars on 
agroclimatic data for irrigation in Africa in 1994-1995 
collaboration with WMO. 

Continuation of: 
-Activities in lake Chad, Zambezi river and 1994-1995 
Nile River basin. 

-Lake Victoria (OEF) fresh water resources 1994-1995 
progranune. 

-Assessment of Southern African Lakes in 1994-1995 
cooperation with UNHQ. 

-Activities under the umbrella of AMCEN. 1994-1995 

EMRO has planned Water resources activities on going 
UNICEF in seven African countries namely, Djibouti, 

Egypt, Libya, Morocco, Sudan, Somalia, and 
Tunisia. 

Collaborati ve on-going activities in the field 
UNESCO & of hydrogeology in Africa and the Common on going 

UNEP Wealth Science Council. 
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IAEA -Practical use of isotope, techniques in 1995 
Water Resources Development 

-ALG/8/006 Tracer Techniques in on going 
Sedimentology Studies 

-ETH /8{OO3 Isotope Study of Geothermal " 
Fluids in the Rift Valley. 

-GHA/8/006 Evaluation of Groundwater 
Resources. H 

-INT/8/026 Environmental Rehabilitation of 
. Lake Manzala in Egypt. H 

-MAR/8/004 Use of Isotopes and Geochem. H 

Methods in Groundwater Assessment. 

-MLl/8/003 Sedimentology " 

-MLl/8/004 Surface Water Management. " 

-MOR/8/004 Isotope in Hydrology " 

-NER/8/004 Isotope Techniques in 
Hydrology (Eastern Niger Basin) " 

-NER/8/006 Hydrochemical and Isotopic 
study of Multilayer Aquifer (Niamey) " 
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EVALUATION QUESTIONNAIRE 

Readers' evaluation of this publication along with comments and suggestions will be highly 
appreciated. 

Title of publication: The Maji 

No. of issue and date of publication: 

Name of respondent: 

Employer of respondent: 

Country: 

1. How did tbe publication reacb yoo? Through: 
[1 UN Secretariat (mail dispatch, distribution at meetings, conferences etc.) 
(1 UN Development Programme office in respondent's country 
[1 Government office 
II Colleague 
[1 Others (please specify) 

2. Please indicate your assessment of quality of the publication by inserting the rating 
number in tbe appropriate box, using tbe following scale: 

5 = excellent, 4 = very good, 3= good, 2 = poor, I ;. very poor, 

(1 Presentation/format 
(1 up-to-date 
[1 reliability of data 

[ 1 overall quality 
[ 1 coverage of subject 

3. How useful was tbe publication to your work? Use this scale: 
3 = very useful, 2 = useful, 1 - not very useful, 
na = not applicable 

na = not applicable. 

4. Compared to your usual resource publications, do you fmd this U.N. document to be: 
A - above average, B - average, or C - below average [] 

5. Kindly feel free to give any suggestions for improvement of tbe publication. Better yet, 
send a written contributioo on any water related matter for a future issue of this 
publication. E.C.A. Library 
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Sanitation 

If it is good to be a mother 
Then there is nothing better tban 

Being a motber in a clean environment , 

Waste, and dis arded garbage and stagnant water 
Dirty po and pans and filthy clotbes 

These are t signs of unhealthy conditions 

Me I'm fearful of sickness 
Which comes from unclean water 

M , I'm afraid of disease 
Whicb comes fr: m mosquitoes, Dies and cockroaches 

m fearful of malaria 
I am fearful of tomachache, diarrhoea & dysentery 

I fear headaches 

e compounds and all around 
t means healtb for us 

r tbe rubbisb and tbe waste 
w it away in a proper manner 
t means bealtb for us 

ur away the dirty water 
drains in tbe proper way 

be meaning of health for us 

Mrs. Awa Drame 
MALI, WEST AFRICA 


