






















































GUINEA 

Area: 245,857 km2 

Population: 5.18 million (United Nations estimate, 1983) 

I. BACKGROUND 

Natural regions 

Guinea is a tropical country with four main natural regions. 

Coastal Guinea, or Lower Guinea, in the west of the country. The climate 
is of the maritime tropical type with a rainy and a dry season each lasting 
six months. The average rainfall is very high (about four metres a year) 
owing to the proximity of the sandstone escarpments of the Fouta Djallon 
which face in the direction of the monsoon. The humidity is very high even 
in the dry season (63 per cent as against 95 per cent in the rainy season), 
the average temperature is 27oc, and the average annual evaporation is 
1,800 mm. 

Upper Guinea, in the north-east, is the largest of the four natural 
regions. The climate is of the Sudanese type with sharply contrasted seasons. 
The total rainfall is still very high but it does not exceed 1,500 mm/year. 
The dry season is heavily influenced by the harmattan (a hot dry wind). The 
highest temperatures occur towards the end of the dry season, with maximums 
in excess of 400C and a humidity rate ranging between 39 and 96 per cent. 
The average annual evaporation is 1,900 mm. 

The Forest Region, in the south-east, is an area of higher land <vhere 
the ancient Precambrian basement rock can reach altitudes in excess of 500 m 
or even over 1,500 m in the Nimba and Simandou mountains. The equatorial 
climate and heavy rainfall (1,800-2,500 mm), with no separate dry season, 
maintain a dense forest and produce very high humidity levels in places 
(98 per cent). The average temperature is 26°C and the evaporation about 
1,600 mm/year. 

Middle Guinea, in the north and centre of the country, contains the 
Fouta Djallon massif which consists mainly of sedimentary formations. This 
massif has an average altitude of over 700 m and it receives 1,500-2,500 mm 
of rainfall a year. The climate is very gentle and there are two distinct 
seasons with maximum temperatures of 32°C. The relative humidity is very 
high and can reach 97 per cent in the rainy season. The average annual 
evaporation is 1,500-1,800 mm/year. 

Surface water 

Guinea's hydrographic network has its source in two mountainous regions, 
the Fouta Djallon and the Forest Region, which are higher than the rest of 
the country and most of West Africa, 
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The Fouta Djallon is the "water tower" of this part of Africa, for a 
large number of watercourses rise there. The principal hydrographic basins 
are the Konkoure with its main tributaries, the Kakrima, Kokoulo, Cogon, 
Koliba, Gambia (tributary: the Koulountou), Bafing (tributary: the T.;ne), 
Kolent~ and Kaba. 

Only the Tinguilinta rises in Lower Guinea. 

The mean annual specific flow rates are 35 to 45 l/s/km2 in the Fouta 
Djallon. 

In the Forest Region the hypsometric map shows an important watershed 
along the line of the 9th parallel N. The Niger and all its right-bank 
tributaries rise to the north of this line and flow northwards (the Niger, 
Milo, Sankarani and Niandan). The only left-bank tributary (the Tinkisso) 
rises in the Fouta Djallon. South of this line the Diani and Makona and 
their main tributaries flow directly southwards into the Gulf of Guinea. 

The mean annual specific flow rates in the Forest Region are also very 
high (30 to 40 l/s/km2). 

Geology 

Most of the basement rock in Guinea is metamorphic Archean or 
granitized and folded Birrimian with a complex sedimentary cover ranging 
in age from Upper Proterozoic to Quaternary. 

The Archean era is represented by granitogneiss, gneiss and amphibolites 
in the east and south of the country. The middle Precambrian era correspond
ing to Birrimian) in the north-east and south-west is represented by schists, 
quartzites and arkoses. 

}~gamatic ultra-basic, basic and acid intrusions occurred during the 
Archean and Proterozoic eras, causing extensive contact metamorphism. 

Upper Proterozoic formations, which are found mostly in the Fouta Djallon, 
form the base of the sedimentary cover; these formations consist mainly of 
alerolites, argillites, conglomerates, etc. 

The Paleozoic rocks found in Lower Guinea and the central-west part of 
the Fouta Djallon include dolomitic limestones, sandstones and schists. 

Magamatic ultra-basic, basic and neutral intrusions also occurred in 
the basement formations and the cover during the Mesozoic era. These include 
gabbros, dolerites, diorites, kimberlites, dunites, syenites and nephelinics, 
which are found throughout the country. 

Marine intrusions during the Tertiary and Quaternary periods led to the 
formation of Paleogenic and Neogenic sediments in the coastal plain. The 
reshaping of the deposits under the influence of climatic changes in these 
two periods contributed to the formation of widespread alteration crusts. 
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II, GROUND WATER 

Ground-water resources are found throughout the country, The experience 
of neighbouring countries demonstrates that the various geological formations 
ean give yields which, without being large, are sufficient to meet the needs 
not only of the villages but also of most of the secondary urban centres. 

Ground-water organs 

Responsibilities in the area of ground water are at present shared among 
several government services: In the Ministry of Agriculture (Secretariat 
of State for Waters and Forests), the National Water Points Service (SNAPE) 
i.s responsible for rural water-supply activities, 

In the ministry of Energy and the Konkoure (MINEK), the Studies Office 
1s responsible for urban water supplies and supervision of the IBRD/ADB water 
and sanitation project, which is concerned with water supplies for Conakry 
nnd the main interior urban centres. 

The management of the main existing or future water-supply systems is 
the responsibility of the National Hater Office (DEG), but some secondary 
systems are still operated directly by the regional authorities, 

The National Water Service collects all the surface-water data and is 
responsible for management of the corresponding resources; it also supervises 
the UNDP/IBRD project on the general water development plan of Guinea, 

The General Office of the Ministry of Mining and Geology has a hydro
geological section which carries out hydrogeological studies, 

SNAPE is the Government service responsible for ground-water pros
pecting and evaluation and it has taken over the former wells project (co
operation with the EEC) and the former rural water-supply project (co
operation with UNICEF), 

Summary of hydrogeological research 

Long before Guinea became independent (1958) hydrogeological research 
had been carried out with a view to meeting the country's water needs at 
that time. These studies were concentrated in Lower Guinea and managed by 
French companies and hydrogeologists, including Messrs. Archarnbault and 
Degallier, the Cornpagnie Gen~rale de Geophysique, etc. (1950 to 1957). 

After independence the research was extended to other areas: 

In 1960 Mr. Aisensten carried out a hydrogeo1ogical reconnaissance 
mission in the Forest Region and in Upper Guinea; 

- In 1960 the General Office of Mining continued the ground-water 
research work at Conakry; 

- In 1961 a Hungarian mission made a number of hydrogeological investi
gations in several villages; 
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In 1976 the mission responsible for the water-sanitation project 
prepared a summary hydrogeological map and a report entitled 
"Hydrogeology of the Conakry region"; 

- In 1979-1982 the Hydrogeological Section of the General Office of 
Hining, in collaboration with the BRGM, carried out hydrogeological 
research with a view to supplying drinking water to 18 regipnal 
chief towns; 

- Lastly, since 1979 SNAPE, as part of an anti-desertification 
programme, has been sinking wells and boreholes and tapping springs 
to supply drinking water to the rural population affected by the 
drought. 

The following table sets out some fundamental data summarizing the state 
of knowledge of ground water, 

Description of ·aquifers and results of research 

Geological Water-bearing 
era formation 

Archean Granitogneiss 

Birrimian Schists 

Upper Pro- Schist-
terozoic sandstone 

and dol-
erite series 

Ordovician Sandstone 

Devonian Sandstone 

Mesozoic Dunites 

P - Well 
F - Borehole 

Geographical 
situation 

NE to SE 

NE 

N 

Nand NW 

NW 

Conakry 

Probability 
of obtaining 
1 m3/h 
(percentage) 

70-80 

80 

40-60 

90 

30-70 

90 

Average 
depth 
(m) 

40-50 

50-60 

60 

40 

50 

50-60 

Type 
of 
inst. 

Hydrogeological 
characteristics 
Coefficient 

K T 
(m/s)(m2/s 

P;F 

F 

F 

P;F 

F 

- 2to2.5xlo-3 

- 2xlo-4 

- 8xlo-5 

F 10-5 3xlo-4 

K - Hydraulic conductivity 
T - Transmissivity 
S - Storage 
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lxlo-3 

5xlo-6 

1. Sxlo-5 



All these £ormat~ons can be exploited by borehole at depths from 50 
to 150 m with as yet unknown probability of success, The Ordovician sandstones 
and the Conakry dunites are certainly the country's best aquifers. 

Ground-<Jater research and exploitation is characterized by: 

- Geological conditions which vary greatly from area to area: 

- Prospecting focussed mainly on the location of fractures (photogeology, 
electrical prospecting); 

- The tapping of springs at depths greater than 50 m, often in fissured 
horizons of a bedrock stratum under varying thicknesses of alteration 
formation. 

Hydrogeological research is not yet very developed in Guinea, The 
present studies are focussed mainly on the identification of basin zones 
and basement fractures which may contain <Jater resources for immediate exploi
tation, Accordingly, the characteristics of the water, especially its 
physical and chemical properties, have not yet been studied in depth. The 
small amount of existing data is not necessarily representative and should not 
therefore be given too much weight. 

III. EXPLOITATION OF GROUND WATER 

The National Water Points Service (SNAPE) is the body responsible for 
rural water-supply activities, It was established in 1980 and now has: 

- A General Office which determines the water-points policy and evaluates 
the results of the activities; 

- An Administrative Office responsible for management of loans, personnel 
and supplies; 

- A Studies and Monitoring Office responsible for collection of the data 
needed for the establishment of the files, and for hydrogeological 
studies and the monitoring of the <Jorks (public bodies and private 
enterprises) ; 

A Works Office which carries out in the field the programmes drawn up 
by the General Office; 

A Maintenance Service responsible for supervision of the works, main
tenance of the installations, and control and sanitation measures; 

- A Rural Leadership Service responsible for the transfer of technology 
to the users. 

In 1984 SNAPE had 16 senior staff (managers, engineers, sociologists), 
11 assistant engineers, 10 accountants and storekeepers, 12 crew or garage 
chiefs (site foremen) and 309 temporary staff and specialist workers, 
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Technical assistance is provided by four BURGEAP staff members (chief 
of mission, hydrologist, driller, mechanic), two United Nations volunteers 
and two French national service volunteers, making a total of 336 staff 
members, 

SNAPE has offices and depots at Conakry and two operations bases at 
Labe and Kankan. The drilling equipment includes a Halco Mast 625 D rig 
(combined rotary/down-the-hole hammer) and well-digging machinery: com
pressors, pneumatic tools and several small items of equipment. 

Most of the towns in Guinea take their supplies from surface water: 

Town 

Conakry 
Kindia 
Mamou 
Kankan 
Faranah 
Guekedou 
Nzerekore 
Fria 
Boklo 

Urban water supplies 

(surface water) 

Total supply 
(litres/person/day) 

50 
27 
24 
30 

100 
100 
100 

Population served 
(percentage) 

52 
70 
30 
69 

100 
100 
100 

27 
15 

It must be stressed that in most cases the distribution system does 
not reach all the urban population, Accordingly, the total supply, i,e, 
the amount of water divided by the number of inhabitants, is less than the 
figures indicated. 

Furthermore, a per inhabitant supply of lOO 1/day must be seen as a 
long-term objective; existing financial resources are sufficient, in the 
short- and medium-terms, for provision of only part of this supply. The 
following table summarizes the present situation with regard to the use of 
ground water to supply towns and large centres, 
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Urban water SUEElies 

( round water) 
Type of installation Number of installations Conunents 

Prefecture Wells Boreholes Springs Wells Boreholes Springs 

tabe X X X 56 13 138 p - 6% tested 
F - 100% tested 
s - 100% tested 

Pita X 15 56 12 19.5 p - 93% tested 
F - 100% tested 
s - 100% tested 

Gaoual X 63 3 p - not yet tested 
F - no boreholes 
s - not tested 

Koundara X X 51 2 17 62.4 p - 6% tested 
F - no boreholes 
s - 100% tested 

Lfdouma X 84 46 p no wells 
F - no boreholes 
s - 100% tested 

Dalaba X X 19 5 5 51.2 F - only 10% tested 
F - no boreholes 
s - 100% tested 

Mali X 38 25 25 p - not yet tested 
F - no boreholes 
s - 100% tested 

Tougue X 2 54 p - not yet tested 
F- no boreholes 
s - 100% tested 

Koubia X 8 52.2 p - no wells 
F - no boreholes 
s - 1007. tested 

Kankan X 52 8.13 p - no wells 
F- no boreholes 
s - 10% tested 

Mandiana X 40 13 p - no wells 
F - boreholes drilled 

in the enterp. 
s - no springs 

Siguiri X 25 p - no wells 
F - tested 
s - no springs 

Macenta X 8 p - no wells 
F - no boreholes 
s - lOO% tested 

P "' wells 
F "' boreholes 
S = springs 
X • installation present 
- ,. nil 

In addition to the three types of installation (wells, boreholes and springs) listed in this table, SNAPE 
furnishes supplies for plots within small irrigated areas (size: 0.2-100 ha) equipped with a network of concrete 
channels which feed storage basins from which the peasants take water in containers to irrigate crops such as 
maize, cabbage, onions, beans, tomatoes, potatoe~, maniac, etc. 
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Estimate of future needs 

In view of the size of the requirement, SNAPE has had to establish an order 
of priorities, the first being to establish 2,600 water points in the villages 
where the situation is most critical, 

A medium- and long-term programme in three phases has been established on 
the basis of increasingly high standards of service, 

Phase 1: 10 litres of drinking water per day per inhabitant at the end of 
the dry season within 500 m for villages of more than 300 inhabitants and 
within 1,000 m for villages of 100-300 inhabitants. (This phase includes the 
installation of the 2,600 priority water points mentioned above), 

Phase 2: 10 litres of drinking water per day per inhabitant with the 
distance standards described above and partial cover of villages with fewer 
than 100 inhabitants, 

Phase 3: 20 litres of drinking water per day per inhabitant within 500 m 
of the users. 

The following table gives the number of water points needed for attainment 
of these objectives on the basis of the standards described above and taking 
into account future population increases: 

1980 
1985 
1995 

Number of water points 

Phase 1 

4,400 
4,900 
6,100 

needed 

Phase 2 Phase 3 

7,900 15,800 
8,900 17,800 

11,100 22,000 

In the light of these data, SNAPE has set the target of implementing Phase 1 
before the end of 1995, i.e. 6,100 water points including 3,590 before the 
end of 1991, 

The abundance of surface water in Guinea clearly argues in favour of the use 
of this resource to supply the towns, However, in some cases, Conakry for 
example, the exploitation of ground water can be envisaged, 

Accordingly, a preliminary study followed by sounding and drilling has 
been carried out under the Conakry water and sanitation project financed by 
the World Bank and the African Development Bank, with a view to supplying water 
to seven interior centres. 

At the same time, as part of the technical co-operation with France, the 
BRGM has drilled 27 boreholes for 12 interior centres, 

- 196 -



IV, REFERENCES 

(unpublished documents and reports in the SNAPE archives) 

Evaluation mission for the establishment of a water drilling unit in Guinea. 
Final report, January 1980, 

Drinking water and sanitation planning study in Guinea (WHO/World Bank 
1980 co-operation programme), 

Hater supply project for seven towns, 

Final report: town of Koundara, 1982; town of Siguiri, March 1983 

Ground-water research in the Labe urban area, June 1983, 

Review Mines et Developpement, No. 10, April 1982. 

General water supply plan for Guinea, 

-Middle Guinea -Volume hydrologie, Polytechna, 1981. 

- Upper Guinea - Volume hydrologie, Sir Alexander Gibb and others, 1983, 

- Forest Region - Volume hydrologie, Sir Alexander Gibb and others, 1983, 

Coastal Guinea - Volume hydrologie, Sir Alexander Gibb and others, 1983. 

- Drilling records for Upper Guinea and Middle Guinea: 

- Hells 

- Boreholes 

- Springs 

- 197 -


