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RI-lAND A 

I . BACKGROUND 

Rwanda is situated in the central part of the African continent a little to the 
south of the equator in the heart of a region of volcanos and plateaus. It is 
flanked in the west by Lake Kivu, a tectonic lake in a depression formed by the Great 
African Rift Valley. The nearest point on the Indian Ocean coast is more than 

1,000 km to the east. 

The country has a fairly high average altitude) for most of it is over 1,000 m 
above sea level. It is bounded in the north by the volcanic Birunga chain, where the 
altitude is around 4,000 m (Karisimbi- 4,507 m, Muhabura- 4,127 m). The Zaire-Nile 
divide in the west, which constitutes the watershed between the rivers Zaire and 
Nile, is over 2,800 m above sea level. The central plateau, where most of the 
population lives, lies at an altitude of 1,000-2,000 m. The savannah in the east and 
the many lakes and swamps in the south-east form the low part of the country, at 

1,000-1,800 m above sea level. 

Owing to the altitude, the climate is of the cool equatorial type, with average 
temperatures between 15 •c and 20 ·c. The rainfall is fairly high: an average of 
800 mm in the eastern savannah, 1,000-1,400 mm on the central plateau, and over 
1-,600 mm in the mountain regions. The average evaporation in the various regions of 
the country ranges from 1, 000 to 1, 500 mm. There are t>m dry seasons (June-September 
and January-February) and two rainy season (February-May and October-December) which 
have very little effect on the temperature ranges. 

The hydrographic net>mrk, except in the volcanic region of the north and the 
eastern savannah, is generally dense and extremely ramified, with on average more 
than three-quarters of a kilometre of watercourse per square kilometre of land almost 

throughout the country. 

The main ~7atercourses are the Kagera River and its tributary the Nyabarongo. The 
drainage basin of the Kagera covers about 40,450 km2 and its flow ranges from 150 to 
295 m3/s. The drainage basin of the Nyabarongo covers 14,600 km2 and its flow ranges 
from 60 to 240 m3/s. These rivers are part of the upper basin of the Nile. 

The soil is generally permeable, at least on the surface, being composed either 
porous volcanic rocks in the north or of intensely altered schists and granites in 
rest of the country. In the east the country is occupied mainly by Precambrian 

rocks with granitic intrusions. The Precambrian rocks consist mainly of 
and quartzites with complex faulting. The water-bearing quartzites 

of this region are permeable. In addition, many springs rise in the regions 
central plateau where the quartzites are exposed. These springs are produced 

mainly by infiltration to the underlying stratum through the permeable strata and/or 
h the joins in the rockst for the volume of spring water fluctuates 

considerably from season to season, dropping markedly during the long dry season. 

II. GROUND WATER 

The government services directly or indirectly concerned with water-supply 

projects are as follows: 
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The Ministry of Public Works and Energy (Water Department) is responsible for 
organizing the various activities in the water sector and analyzing and 
planning water use, and for public relations in matters connected with 
water-supply and sewerage systems. It is not responsible for meteorology, 
hydrology and hydrogeology, at least in their technical aspects with respect 
to water use for agricultural purposes; 

The Ministry of Transport and Communications is responsible for the national 
meteorological services; 

The Ministry of Agriculture~ Livestock and Forests is responsible for the 
hydrology service; 

The Ministry of Public Health and Social Affairs is responsible for monitoring 
public health and hygiene and thus for water quality control; 

The Ministry of Planning plans and evaluates water projects; 

The Ministry of Industry, Mines and Handicrafts has a hydrogeology office in 
its Department of Mines; 

ELECTROGAZ, a public corporation under the authority of the Ministry of Public 
Works and Energy, administers and supervises water-supply projects in urban 
areas. 

Ground water is present in the country in places where there is a large number of 
springs at altitude. Up to 1964 a Belgian co-operation body financed the development 
of these small springs, together with some wells and other water-supply 
installations. These operations were subsequently continued with the help of UNICEF. 
At present some 6,000 springs are being exploited throughout the country. 

The number of developed springs in each of the 10 prefectures is given below: 

BUT ARE 1' 088 
GITARAMA 856 
GIKONGORO 691 
BYUMBA 515 
RUHENGERI 527 
GISENYI 467 
KIBUYE 392 
I< I GAL I 390 
CYANGUGU 357 
KIBUNGO 273 

The eastern region of the country (Kibungo prefecture) has a shortage or drinking 
water and takes its present supplies from polluted traditional springs, pools, lakes, 
rivers and other sources of surface water. 

The Government of Rwanda therefore requested the Japanese Government to finance a 
study on drinking-water supply in this area, with particular emphasis, for the first 
time in Rwanda, on the development of the ground-water aquifer. 

In response to this request, the Japanese Government entrusted the study to the 
Japanese International Co-operation Agency (JICA). 

- 222 -



The test "ells were drilled between May and October 1985. 
of mountains, hills and wide deep valleys, the floors of which 
200 m below the surrounding hills and mountains. 

The region consists 
are usually more than 

All the exploitable springs of the region had already been developed by the 
Government and UNICEF; the water is of acceptable quality but the yields are low, 
particularly during the long dry season, when some of the springs may run dry. The 
utilization of the springs in this region is therefore very problematical. Depending 
on its yield, which is between 10 and 20 1/minute, each developed spring supplies 
between 50 and 100 families in its vicinity. 

The water-supply installations selected for the project include: 

Ordinary wells; 

Drilled wells equipped with hand pumps; 

Drilled >Tells equipped "ith electric pumps; 

Tanks to collect rain'\'later; 

Springs. 

Photogeological and hydrogeological studies indicate that the exploitable water 
resources in the region covered by the project can be grouped into eight main 
categories! 

Category 

1. Rivers and lakes 

2. Springs 

3. Rainfall 

Shallow wells and 
alluvial zones 

Wells 0-30 m deep 
(alteration zones) 

Deep boreholes 

Deep boreholes 

Deep boreholes 

Type of resource 

(Surface water) 

(Perched aquifers) 

(Collected in tanks) 

Quartzitic aquifer 

Quartzitic aquifer 

Very small and 
unproductive aquifer 

Various rocks 
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Comments 

Polluted in places 

Seasonal fluctuation of level 

Seasonal fluctuation 

Fluviatile deposits 

Large quantities of pebbles 

Mainly schist 

Mainly quartzite 

Extensive system of joints with 
altered zones 



Two different methods of geophysical analysis were used in the reconnaissance of 
the ground-water aquifers: the ILF-MT method (magnetotelluric) and the Schlumberger 
electrical sounding method. These methods were used respectively at 139 and 23 sites 
in 11 locations. 

III. THERMOMINERAL WATERS 

The country's thermomineral springs have been studied '\'lith respect both to their 
possible medicinal properties and to their geothermal potential. 

Studies have been made of the Mashyuza Gishyita and Gisenyi springs along Lake 
Kivu, in \'lhich the water temperature can be as high as 60-70 °C. The '\<later of the 
Cyabararika springs in the north of the country is less hot (20-36 "C). Five other 
springs are located close to the Zaire-Nile watershed. 

These springs stem from metamorphic faulted rocks or Precambrian granitogneiss 
(

11 Burundian 11 and 11 Ruzizian 11
) where amphibolitic dykes are found. Some springs are 

connected with the volcanism of the region. The facies is of the sodium bicarbonate 
type with secondary chloride and sulphate, with a dry residue of about 1,100 mg/1. 

IV. CONCLUSIONS 

Owing to the abundance of springs and surface water, ground-water has so far been 
studied and exploited to only a very small extent in Rwanda. In the low and flat 
parts of the country the people are usually supplied with water by gravity systems 
which require the construction of long pipelines of expensive and fragile PVC. 
Development of the ground water of these regions does have possibilities, but there 
are difficulties connected with the hardness of the rocks and the p.aor 
hydrogeological properties (permeability, storage capacity) of the aquifers. 

V. REFERENCES 

In addition to the technical reports on studies and exploration mentioned above, 
reference may be made to the following publications on the country 1 s thermo-mineral 
water: 

Bertossa, A., Eaux min€rales et thermales du Rwanda. International Geological 
Conference, report of the 23rd session, CzechoslovakiaJ 1968. 

Boutakoff, N., Les sources thermo-min€rales du Kivu, leurs relations avec les 
grandes fractures radiales et leur utilisation au point de vue tectonique. 
Bulletin of the Belgian Geological Society, T. XLIII, 1933. 

----~~----· Le coude du systeme des fractures du graben 
Kivu et sa ramification dans la cuvette congolaise. 
Geological Society, T. XLIII, 1933. 

central africain au lac 
Bulletin of the Belgian 

De Bourdelot, L., L 1 extension meridionale de la reg1on volcanique de Kivu. Annales, 
Belgian Geological Society, Belgian Congo, 1926-1927. 

Liegeois, P.G., Apropos de la note de N. Boutakoff sur les sources minerales du 
Kivu. Belgian Geological Society, T. XLIII, 1933. 
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Snel, M.J., Etude des formations de travertins calcaires dans la province de Kivu. 
Bulletin of Geology Service of Belgian Congo and Ruanda-Urundi, 1956. 

-----------' Archives of the Geology Service of the Republic of Rwanda. 

Note should also be taken of the reports on two brief missions carried out by 
Robert Dijon, a hydrogeologist and United Nations inter-regional adviser in New York, 
in December 1974 and January 1981. 
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Tentative hydrogeological situations of the aquifers at each 
test-boring site 

Carmme Estimated Characteristics Geological (sector) depth (m) of aquifers circumstances Overburden 

KAYCNZA 11 - 24 Sand and gravel Alternation of Thick layer of sand (RWINKWAVU) ( unconf ined) quartzite and and gravel, clay, 
schist (dominant boulder 
schist) 

KABARCN!XI 17 - 25 Sand and gravel Alternation of Thick layer of sand (KABARCN!XI) 30- 50 ( unconf ined) quartzite and and gravel, clays, 
Quartzite schist (dominant boulder 
(confined) quartzite) 

KIGARAMA 15 - 20 Sand and gravel Alternation of Thick layer of sand (GAS!ITz:A) 50 - lOO ( unconf ined) quartzite and and gravel, clay 
Quartzite schist (dominant 
(confined) schist) 

SAKE 30- 50 Granite Granite Thin layer of clayey (RUKlMBELI) (confined) materials 

RUKIRA 30 - 50 Quartzite Alternation of Thin layer>--of sand (GI1WE) (confined) quartzite and and gravel, clay 
schist (dominant 
quartzite) 

BIRENGA L,O - 80 Quartzite Alternation of Thin layer of sand (BIRENGA) (confined) quartzite and and gravel, clay 
schist (dcminant 
quartzite) 

RUKIRA 20 - 30 Sand and gravel Alternation of Thick layer of sand (RURENGE) 30 - 80 ( unconf ined) quartzite and and gravel, clay 
Quartzite schist (dominant 
(confined) schist) 

RlJSUVD 40- 50 Quartzite Alternation of Thin layer of clayey (KIGJNA) (confined) quartzite and materials 
schist (do~t 
schist) 

MOHAZI 70 - 80 Granite Granite Thin layer of clayey (RUHUNDA) (confined) materials 
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