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The present report is a synthesis of the studies carried out from
1967 to 1971 by the Hydrogeological Division of the WABI SHEBELLE Project

The following scientists, engineers and technicians participated
ln the hydrogeological studies :

- Daniel BAUDUIN. ''Mai tre de Recherches" (ORSTOM) and chief of the
Hydrogeological Division of the French Mission.

- Jean-Louis JULLIEN, ORSTOM Hydrogeologist.

- ABERA WAKJlRA, Ethiopian Geologist.

- TEWOLDE SOLOMON, Ethiopian Technician.

During the preliminary phase of studies, the hydrogeological team
work was conducted by Professor J. AUROUZE. Hydrogeological Consultant (3).

From 1969 until the achievement of this report, scientific studies
were conducted by M. Gilbert CASTANY, Assistant Manager at BRGM and assigned
by ORSTOM as Consultant in ETHIOPIA (4).
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1. HYDROGEOLOGICAL STUDIES

1.1. Limits and objectives

The Hydrogeological survey included in the general study for the
development of the WABI SHEBELLE Basin is limited to the Southern zone.
This region will be referred to as "OGADEN'~ though this regional name is a180
used for a much larger territory stretching beyond the limits of the catchment
area of the WABI SHEBELLE, particularly to the East.

This region is the most arid zone of the Basin and is only
regularly supplied by the two main rivers : the WABI SHEBELLE with a permanent
flow and the FAFEN with an intermittent flow.

It is therefore essential to know the ground water resources
of this region in view of its agricultural as weIl as its pastoral development.

The purposes of the hydrogeological study were

The delimiting of geological units which may constitute utilizable
reservoirs.

- The study of ground waters, their potential and eventual
utilization.

The present report gives the results and conclusions achieved
as regards a first evaluation of water resources and also indicates the
possibilities of utilizing the ground water.

Needless to say that the few drillings carried out and the complete
lack of any geophysical survey do not allow a detail study of the various
aquifers.

The hydrogeological survey described in this report is to be
considered mainly as a reconnaissance study of water-bearing formations and
their potentialities, but it may nevertheless be used as a base when beginning
future research-work and also bring indications as to how this work must be
conducted.

1.2. Previous studies and geological documentation

Before the creation of the WABI-SHEBELLE Project Survey in ETHIOPIA,
very few geological studies and no hydrogeological study had been undertaken
in OGADEN.

- The geological documentation was limited to several small-scale
maps and a few general documents on the geology of ETHIOPIA.

- The cartographical documents, in the following publication order,
consisted of :

I~) The geologic map at 1/8000.000 by DANIELLI (1941)

20
) The geologic sketch of the Somalian Peninsula at 1/600.000 by

STEFANINI
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3°) - The KEBRl-DAHAR sheet from the "Carta Geo10gica della Soma1ia
e d'ell OGADEN" drafted in 1967 by the AGIP Mineraria for oi1
research.

4°) - The geo10gica1 map of AFRlCA Horn at 1/2000.000 by MOHR
(1963)

Two genera1 works dea1 with geo10gy in ETHlOPlA :

~'Geo10gia d' ell Africa Orientale by DANlELLl (1943)

"Geo10gy of ETHlOPlA" by MOHR (1963).

As regards hydrogeo10gy, severa1 10gs of wells and dri11ings for
water intake carried out by the services of the Water Resources Department
as we11 as some 10gs of dri11ings undertaken by the Ethiopian Mine Services,
constitute the on1y avai1ab1e know1edge.

1.3. Topographic and p1animetric documentation

The topographic maps used are a11 at a sma11 sca1e and consist
of a map at 1/1.000.000 and its en1argement at 1/500.000 drafted by the
"War Office" (1946) and the quality of which is insufficient as regards
p1animetry as we11 as topography.

The WABl SHEBELLE Project drafted a series of p1animetric base
maps at different sca1es from the aeria1 photographs at 1/50.000 of the
Basin.

The sca1es of these p1animetric base maps at different sca1es from
the aeria1 photographs at 1/50.000 of the Basin.

The sca1es of these p1animetric base maps are respective1y :
1/100.000, 1/250.000, 1/100.000 for a11 the basin, 1/50.000 for the WABl SHEBELLE
Lower Valley. Their qua1ity is very good and they have been used as bases for
the geo10gic maps and hydrogeo10gic sketches.

1.4. Studies and methods

Before undertaking the study of ground-water resources, it was
proved necessary to de termine with relative accuracy the geo10gica1 frame
of OGADEN~ As previous1y said, the existent geo10gica1 data being very
insufficient, a geo10gica1 map of OGADEN at a sca1e of 1/250.000 in seven
sheets was drawn through photogeo10gica1interpretation and checking on the
field.

A second geo10gica1 map at 1/1000.000 of the who1e basin was
a1so drafted. For the Southern part, the map at 1/250.000 was used and
the Northeun part is based on the photogeo10gica1 interpretation and geo10gica1
observations made by the Soi1 Science Division during the prospection. These
two series of maps and the corresponding notices are pub1ished separate1y (1,2).

The dynamics and geochemistry of sha110w water-tab1es were studied
on existent water points visited severa1 times in the course of an hydro10gic
cycle, and the corresponding data are noted on we11-card indexes

As these water-tab1es present uti1ization possibi1ities, the most
interesting were exp10red by bore-ho1es. Consequent1y:

- the fluctuations of the alluvial water-tab1e of the WABl SHEBELLE
were surveyed using three 1ines of piezometers.

(1-2) See bib1iography at the end of the report.
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- The KEBRI-DAHAR limestone under the gypsum layer was reconnoitred
by two deep bore holes.

Finally, several zones,presenting because of their structure specifie
hydrogeological features, were studied more in detail. (KELAFO REGION)

2. GENERAL CHARACTERISTICS OF THE REGIONAL GEOGRAPHY

After situating the WABI SHEBELL Basin in its general physical
complex, the various physical and climatic factors of OGADEN conditioning
the ground water regime will be mentioned in this chapter

2.1. General surnmary characteristics of the WABI SHEBELLE Basin

2.1.1. Limits, relief and hydrography (graph nO 1)

The WABI SHEBELLE Basin is located in the South-East of ETHIOPIA
between 5° and 9~30' North parallels and 38°30' and 45° East meridians.
It is limited to the North by the Awash Basin and the depression of the
Rift Valley, to the East by the GANALE Basin and to the West by a desert
region stretching to the bay of ADEN. Its total surface to the frontier
of SOMALIA, including the FAFEN basin, is about 190.000 km2 (like the
Blue Nile Basin) and it is in fact the largest drainage basin of ETHIOPIA.

The WABI SHEBELLE Basin rests to the North against the large
tertiary basaltic mass which occupies aIl central ETHIOPIA and culminates
at 4.000 meters' altitude. The altitude soon declines and is approximately
150 m. at the frontier of SOMALIA.

The WABI SHEBELLE is a permanent river mainly supplied by the
tributaries flowing down from the High Plateaus, but the tributaries
of the downstream part, as weIl as the FAFEN which forms an independent
basin, are temporary rivers.

The WABI SHEBELLE flows across the frontier into SOMALIA and
disappears by evaporation in a vast water spreading zone.

2.1.2. Climate

The climatic regime of the Basin depends on the relief which slopes
from the North West down to the South East.

Three climatic zones corresponding to the relief may be distinguished:

a) A zone of up-lands over 2.000 m. high, characterized by :

- 1.800 mm to ~OO mm mean annual rainfall with a dry winter season
from November to February and a rainy season from March to
October and scarcely no rainfall in June.
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moderate temperatures, sometimes below 0° during winter months.

- a vegetation of forest and tree savannahs.

b) - The intermediate zone with an altitude comprised between 2.000
meters and 1.000 m, characterized by :

- warmer temperatures

- a vegetation belonging to the tree savannah type.

- a mean rainfall from 800 ~o 400 mm in two very distinct seasons
from March to May and from July to October.

c) - The semi-arid zone of OGADEN, below 1.000 meters'altitude,
characterized by :

rainfall under 400 mm distributed in two rainy seasons of equal
importance (April-May and October-November) .

- high temperatures : the maximum being approximately 40°C.

- a vegetation of thorny bushes belonging to the semi-desert type.

2.1.3. Main geo1ogica1 features (geo1ogica1 map at 1/1.000.000)

For more details concerning the geology of the basin, see map
of the basin at 1/1.000.000 and its explicative notice (2).

The basin comprises two great geological units, i.e.

- a volcanic region, formed during the tertiary age to the North
of the Basin, called TRAPP series a.nd mainly consisting of basaIt,
ash and volcanif tuff, with a cristalline substratum which outcrops
in the HARAR region.

- a large sedimentary basin (secondary age) to the South, consisting
of limestone, gypsum, marI and sandstone. This sedimentary series
stretches from the Upper Jurassic to the Cretaceous periode The
formations present a monoclinal aspect with a general South-Eastern
dip of several degrees and are broken by a fault system mainly
directed NW-SE and NE-SW and corresponding to the formation of the
Rift Valley.

2.2. General characteristics of the area under study

2.2.1. Area and limits (graph nO 2)

OGADEN

The area under study is described in paragraph 2.1.2. as the
semi-arid zone of OGADEN. lt stretches over the South-Eastern part of the
Basin and is limited to the North by a line passing approximately through
lMl, DUHUN, SEGEG, DEGAH MEDO, DEGAHBOUR. This region is located between
8°15' and 5° North parallels and 41°35' and 45°25' East meridians and its
total surface area is approximately 70.000 km2. lt corresponds to the Lower
Basins of the WABl SHEBELIE and FAFEN.
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A more detailed map of thi.s region can be found as annex to this
report and comprises aIl the names of places mentioned herein (graph nO 31).

2.2.2. Relief (graph nO 3)

OGADEN forms a large sedimentary plateau declining to the South-East
and scoured by two important rivers : the WABl SHEBELLEand the FAFEN and
by their tributaries.

Altitude is about 1.000 meters in the Northern part between SEGEG
and DEGAHBOUR and gradually declines to 150 m at the outlet of the WABl
SHEBELLE~

The morphology depends on the lithology of the strata and on the
influence of weathering on the latter.

The hypsometric contours of map 3 are drawn from the topographie
map at 1/500.000 and though they are schematic, they show weIl enough
the general displ~y of slopes.

2.2.3. General climatic data

'l'he climatic factors of OGADEN are a tud i ed Lnjle t ai l in the report
on "General hydrology of the WABl-SHEBELIB basin" published at the same time
as this report. Here is only given an outline of the main climatic parameters
affecting ground water recharge.

The OGADEN climate belongs to the equatorial semi-arid type. lt ie
characterized by mean annual rainfall under 400 mm distributed in two rainy
seasons, high temperatures and consequently, 1ntensive evaporation.

2;2.3.1. Precipitations (graphs nO 4 and nO 5)

No rainfall observations are available for long periods. Only
three stations : DEGAHBOUR, KEBRl DAHAR and KELAFO operated in a very
discontinuous way before the first observations were carried out by the
Project in 1968. lt is therefore difficult to estimate the mean annual
rainfall in OGADEN.

AlI the annual rainfall datas collected at the OGADEN stations are
grouped in recapitulative table nO 1 Data for 1969 and 1971 correspond to
the Survey Project's stations.

Moreover, yearly isohyets for 1969 and 1970 were drawn on maps
nO 4 and nU 5. They correspond to aIl the OGADEN region and to the recharge
area of KEBRl DAHAR limestone, except for the summite of high regions to the
North and West of the Basin.

Table nO 1 and the ieohyetal map reveal that :

lnterannual irregularity of rainfall is considerable. At KEBRl DAKAR
station where data were collected for nine years, the maximum rainfall observed
is 469 mm and the minimum: 155 mm or three times lees. This irregularity
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TABLE N° 1

RECAPITULATIVE TABLE OF ANNUAL RAINFALL IN OGADEN (in mm)

,
: ! i

1 1971
,

Stations Coordinates 1955 1957 1958 1959 1960 1961 ! 1962 1964 1 1965 i 1966 1969 1970
i

337,0 i 1

DEGAHBOUR 8°13' N 225,5 (344.5) 393,1
1

346,1 363,4i

43°33' E
1

i j

DEGAH-MEDO 7°58' N 1 1 320,9 452,6 340,6 .! ,
43°01' E

i

7°38' N
i

324,6 1SEGEG 1 276,2 415,5
i

42°43' E i

DUHUN 7°12' N
1

394,1 479,5
42"37' E

lMI 6°26' N 143,1 249,3 127,3
42°06' E

DANAN 6°30' N i 149,6 357,4 134,1
43°30' E

KEBRI-DAHAR 6°45' N 192,3 187,7 46C:J,4 236,1 155,5 381,6 268,2 407,6 302,0 261,9
44°1 l' E

,.
GODE 5°58' N 259,8 29 J ,5 291 ,5

43°30' E

KELAFO 5°36' N 255,1 142,7 (66,0) 291,6 250,0 219,2
44°08' E

MUSTAHIL 5°15' N 313,5 137,0 427,1
44"39' E

5°05' N
i

170,9 215,7 165,7FERFER

1
45°05' E

'-J

In parentheses incomplete data.
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affects the recharge of shallow alluvial water-tables or of water-spreading
basins.

The annual rainfall progressively decreases from the North-West to
the South-East. Though datas for long periods are not available, mean annual
rainfall corresponds to approximately 400 m at DEGAHBOUR and progressively
decreases to about 150 mm at FERFER.

In the outcrop zone of KEBRI DAHAR limestone which stretches far
to the North of the Basin, Mean annual rainfall is higher : approximately
500 mm and in sorne areas, from 700 mm to 1.000 mm. The KEBRI-DAHAR limestone
water table is therefore weIl recharged.

1969 and 1970
in two rainy
September to

Table N° 2 gives the total monthly rainfall for
the OGADEN stations. This rainfall is distributed

the first from March to May and the second from
for aIl
seasons
November.

These two rainy seasons are equal in length and are separated by
two dry seasons from December to February and from June to August.

Northwards, the dry summer season (June toAugust) is less
pronounced and sorne rain-storms may occur during this period.

These tropical rain-storms are localized and characterized by their
intensity to which is due important runoff.

2.2.3.2. Evaporation and its conditioning factors

The only available data on evaporation and parameters conditioning
evaporation in OGADEN are those of the GODE climatic station installed
in July 1968. Two types of evaporation measurements exist : on evaporation
pan and on PICHE evaporometer, and may be considered as·correct for aIl
OGADEN as the climatic features scarcely vary throughout the region. These
results are given in table nO 3.

The maximum evaporation corresponds to the dry summer season in
July, August and September and the minimum evaporation to the two rainy
seasons.

The total annual evaporation resulting from two years' observations
on evaporation pan is approximately 3.800 mm, and consequently, the Mean
annual evaporation of free water surface is about 3.000 to 3.200 mm. This
very high value affects the water-loss of floods in water-spreading depressions.

Wind and temperatures are the two main factors affecting evaporation.

Wind is always high and its mean annual velocity always exceeds
2m/s and even 6m/s during the dry summer months.

A E-N.E wind blows during the winter months from November to April
and a S-W wind from May to October.
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The mean monthly temperatures are always very high, from 27° to
30°C in GODE and higher still in KEBRl DAHAR : from 29°C to 35°C.

The maximum mean monthly temperatures are comprised between 32°
and 38°C, the minimum varying between 21° and 25°C. The warmest months are
March and April at the end of the dry season.

2.2.4. Vegetation

The natural vegetation of OGADEN belongs to the semi-desert type
and consists of a more or less dense thorny thicket of various species corres
ponding to the base rock.

The alluvial plains of the WABl SHEBELLE and the water spreading
depressions of the FAFEN are covered with various types of gramineae.

Along the banks of the WABl SHEBELLE, a fringing forest mainly
consisting of Tamaris and palm-trees grows more or less in relation to the
depth of the alluvial water-table.

Cultivated zones are few. Seasonal cultivation only exist during the
flood periods or when floods subside, in the WABl SHEBELLE alluvial plains
(KELAFO and MUSTAHlL zone) or in the water-spreading depressions of the FAFEN
and of tributaries (Region of DANAN, KORAHE ••.. ).

2.2.5. Hydrography - Hydrology

The regime of the WABl SHEBELLE, FAFEN and tributaries is studied
in the general detailed hydrological report already mentioned in 2.2.3.
Herein are only described the main features of the hydrological regime
and in particular, the hydromorphologic features of alluvial depressions.

OGADEN comprises two types of drainage systems :

a) two distinct drainage basins :

- The WABl SHEBELLE basin with a permanent flow.

- The FAFEN basin with a temporary flow regime during the rainy
season.

b) Basins and depressions collecting overland flow of local endhoreic
type.

These water-spreading basins exist at the outlets of most of the
temporary rivers of OGADEN.

One may note the presence of an endhoreism at the level of some
OGADEN rivers as weIl as at the level of FAFEN (which does not join the
WABl), and even at another stage, at the WABl level, this river disappearing
before reaching-the·sea.



TABLE NU 2

MONTHLY DISTRIBUTION OF RAINFALL IN OGADEN FOR 1969 and 1970 (in mm)

.-
Stations

1 February Mardl April :May June July August September October November December' TOTALJanuary 1

DEGAHBOUR 0 67,9 41,0 12,4 46,1 0 0 0 31 ,8 5,0 - -
DEGAH-MEDO 0 69,4 10,2 28,1 80,8 4,0 0 3,8 28,0 39,9 56,7 0 320,9
SEGEG 10,4 24,9 37,4 19,4 83,2 0 0 0 14,0 0 86,9 0

1

276,2i
DUHUN - - - - - 0,4 0 0 22,8 44,5 44,9 0 1

IMI 2,8 3,4 29,9 3,4 34,7 0 0 0 0 30,4 38,5 0 143,1
DANAN 0 8,6 37,7 14,0 35,8 6,9 0 0 0,2 1/ ,7 28,7 0 149,6
KEBRI-DAHAR 0 21,0 21 ,6 0 166,6 0 0 0 0 64,0 134,4 0 407,6
GODE 0 4,2 26,8 23,8 57,4 2,7 0 0 0 112, 1 32,8 0 259,8
KELAFO 0 0 17,0 0 74,1 5,2 0 0 0 89,5 64,2 0 250,0
MUSTAHIL 0 5,6 20,2 26,4 109,5 0,3 0 0 17,2 81 ,3 53,0 0 313,5
FERFER 0 0 3,7 18,0 22,6 0,8 0 0 2,4 101 ,8 21 ,6 0 170,9

YEAR 1970

Stations January February March April May June July August September October November Decernber TOTAL

DEGAHBOUR 0 0,2 46,0 100,7 45,9 28,7 0 7,7 21 ,7 95,2 0 0 346,1
DEGAH-MEDO 21 ,5 0 96,5 75,3 25,5 17,7 2, 1 2,9 94,4 116,7 0 0 452,6
SEGEG 28,0 8,7 145,9 96,5 23, 1 10, 1 0 1,3 51 ,5 50,4 0 0 415,5
DUHUN 15,5 0 62,3 166,8 69,5 0 0 0 20,6 59,4 0 0 394,1
lMI 6,2 0 20,2 56,0 71 ,4 0 0 0 5,2 90,3 0 0 249,3
DANAN 0,3 0 52,3 162,4 5,5 0 0 0 0 136,9 0 0 357,4
KEBRI-DAHAR 14,5 0 3,0 172,2 6,7 0 0 0 28,4 77 ,2 0 ·0 302,0
GODE 0 0 50,7 150,7 34,6 0 0 0 0,8 54,7 0 0 291 ,5
KELAFO 0 0 0 150,8 Il ,3 0 0 0 0 51,4 5,7 0 219,2
MUSTAHIL 0 0 8,5 83,4 25,4 0 0 0 2,2 15,8 1,7 0 137,0
FERFER 0 0 4,0 122,7 34,3 0 0,1 0,5 0 51 ,7 2,4 0 215,.7

Unavailable data

a



TABLE N° 3

MEAN DAII.Y EVAPORATION IN MM

GODE CLlMATIC STATION

l - Evaporation pan (Colorado type surface 1 m2)

Year J F M
1

A M J Jt A S 0 N D Annua1 evapo-
ration in mm

1968 10,6 11,4 7,5 7,8 9,0
1969 9,9 11,8 11,01 10,8 8,3 10,9 11,3 12, 1 11,4 7,4 7,9 9,8 3724
1970 10,7 12,0 11,4 7,2 8,8 10,6 11,2 12,2 12,0 8,2 9,4 10,7 3973
1971 il,9 11,1 10,81 9,1

II - PICHE evaporometer

Year J F M A M J Jt A S 0 N D
Annua1 evapo-
ration in mm

1968 9,1 12,6 5,4 5,8 7,2

1969 8,7 10,1 9,3 8,5 7 , 1 10,8 11,0 13,5 11,9 4,4 5,0 6,6 3247

1970 8,3 10,8 7,0 4,4 6,2 6,2 9,1 4,5 8,7 5,4 7,7 6,8 2559

1971 8,3 8,2 6,9 4,9
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2.2.5.1 - The WABI SHEBELLE Basin

1) Flow regime

The Lower WABI SHEBELLE has a perennial flow regime characterized
by two flood periods corresponding to the two rainy seasons of the High
Plateaus. The first flood period stretches from March to May, the second
from mid-July to November. In June the flow is relatively low and the minimum
flow period is December to February.

The WABI SHEBELLE flows into the vast alluvial plain stretching
from IMI to the frontier and its mean annual discharge corresponds here to
80 to 100 m3/s and scarcely varies until KELAFO as losses in very localized
flood basins are compensated for by the tribu taries of OGADEN.

The mean annual discharge then decreases in the flood spreading
zonas between KELAFO and MUSTAHIL and is approximately 70 roJ/s at the frontier.

Depending on their origin, two types of floods can be observed :

- distant floods originating from the High Plateaus and flowing
slowly with a very considerable volume.

- local and short OGADEN floods with a much smaller overland flow.
These can give ri se to a very high peak dis charge especially
if a flood from the High Plateau& occurs at the same time.

The discharge of peak floods decreases from the upstream part to
the downstream part owing to the sweeping off of peak loads in the alluvial
plains between KELAFO and MUSTAHIL. The maximum discharges recorded during
the 1968-1970 period are 650 roJ/s at GODE and IMI. 330 m3/s at KELAFO and
250 m3/s at BURKUR.

Minimum flow is very pronounced. The m1n1mum low water discharge
decrease progressively from IMI to the frontier. The minimum discharges observed
in March 1971 at the end of a particularly dry season are 4,2 m3/s at GODE,
3,6 m3/s at KELAFO and 2,5 roJ/s at BURKUR.

These general hydrological data reveal mainly the existence of a
regime of constant losses, from the upstream to the downstream part, which
is particularly pronounced between KELAFO and BURKUR duringthe flood periods
as weIl as during minimum flow periods. Some of these losses evaporate in the
water-spreading depressions, the other losses recharging the alluvial water-table.

2) Hydromorphologic characteristics

From IMI to the frontier, the WABI flows along a 500 kilometers'
distance in a general NNW-SSE direction following a small slope. The loniitudinal
profile of the Lower Valley carried out by the Topographie Division of the Project
indicates a total mean water level slope corresponding to 0,33 m/km and only
0,20 m/km in the reach of KELAFO~MUSTAHIL.

The WABI SHEBELLE flows out of the limestone gorges 35 km to the
North of IMI and continues to the frontier through its alluvia which overly
the uniform substratum of the main gypsum formation.
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lt is supplied, especially on the right bank, by importa~t

temporary tributaries such as the MADISO.

The WABI SHEBELLE cuts more or less deeply through its alluvial
deposits. The height of the banks varies from 8 m to less than 3 m, depending
on reaches.

Alluvial depressions can be seen either on the left bank or on the
right bank of the river. According to the hydromorphologic features of the
Valley, three sections may be distinguished.

a) The IMI-KELAFO section

In this section, the WABI flows in a weIl marked·out channel.
Flood areas are relatively small and floods only occur in very high flow periods.

From the upstream part to the downstream part, three alluvial
depressions can be seen :

- The alluvial depression to the South of IMI which is only about
5 km wide and where short inundations only occur during peak
floods.

- The large GODE alluvial basin stretching along 70 km on the
right bank of the river and approximately 12 km wide and which
ends with the GUERREI narrowing formed by the MUSTAHIL limestone
plateaus. In this depression, the WAHl SHEBELLE deeply cuts its
alluvial deposits and there is no flooding.

- The Northern KELAFO basin or ILO UEN Basin on the left bank of
the riveris 35 km long by approximately 10 km wide and ends on
the same level as KELAFO by the narrowing of the GALUEN limestone
hills. In this section, the banks are lower but flooding only
occurs during the peak flood periods. A secondary channel exists
but it is only used during the flood period.

b) KELAFO-MUSTAHIL region

After the KELAFO narrowing, the banks of the WABI SHEBELLE are not
pronounced.

The WABI SHEBELLE divides into numerous channels. Overflowing
is considerable and permanent marshes exist in the depressions. This plain
is 70 km long and 15 km in its greater width. lt ends up by a narrowing
marked by limestone hills at MUSTAHIL.

c) The Southern MUSTAHIL section

Downstream from MUSTAHIL, the WABI SHEBELLE sinks again in its
alluvium. The alluvial plain is very narrow down to BURKUR and limited by
rocky scarps, crowned with MUSTAHIL limestone.

Downstream from BURKUR, another alluvial flood basin can be seen.
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2.2.5.2. The FAFEN Basin

- Flow regime

The FAFEN has a temporary regime of flow. The flows can be observed
during the two OGADEN rainy seasons and are characterized by succeeding
sudden floods, the river bed usually drying up between two floods. The number
of flood days varies from one year to the other in relation to the very
irregular rainfall of OGADEN. In KEBRI DAHAR, 40 flood days were observed in
1969 and 112 days in 1970. These floods generally occur in April and May for
the first season and in october and November for the second one.

Therefore, the mean annual volume of water varies in a large
proportion and the recharging of the alluvial water table is consequently
very fortuitous.

The discharge of the maximum peak flood recorded in KEBRI DAHAR
1n the 1968-1971 period is 60 m3/s, but considering the great irregularity
of rainfall, certain floods may exceed 100 m3/s.

- Hydrodynamic characteristics

The FAFEN drainage basin is completely independant from the
WABI SHEBELLE Basin.

The FAFEN flows in a general N.N.W-S.S.E. direction, first on the
KEBRI DAHAR limestone substratum down to KORAHE (20 km to the South of
KEBRI-DAHAR), then on the main gypsum formation down to the last water
spreading basin and finally, on the FERFER gypsum in the South.

The FAFEN is joined by an important left bank tributary : the
JERER at approximately 80 km to the South of DEGAHBOUR. The other tributaries
do not meet the FAFEN directly but end up in the alluvial plain and form
alluvial fans where floods spread in large water spreading zones.

North of FANHAD, on the sublitographic limestone substratum of
KEBRI DAHAR, scarcely developed alluvial deposits form a strip ; 3 km long,
on either side of the FAFEN. The FAFEN bed is weIl marked out and ther is
no considerable overflowing.

Conversely, the water spreading zones of tributaries are very large.

To the south of FANHAD, the following water spreading plains and
hollows can be observed.

a) The water-spreading plain upstream from KEBRI DAHAR

This plain spreads out from FANHAD to KEBRI DAHAR and there, it is
approximately 7 km wide.

The FAFEN bed is embanked and floods are non-existent. The alluvial
deposits consist of red silt with limestone crusts.
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b) Water spreading plain downstream from KEBRI DAHAR

From KEBRI DAHAR to KORAHE, this plain progressively spreads out
to a 20 km width. The FAFEN bed is still weIl cut and floods are only due
to water from temporary rivers.

c) Southern KORAHE Basin

After KORAHE, the FAFEN bed varies and is lost in a large depression.
Floods spread out in sheets and form big temporary marshes which evaporate
during the dry season.

This large plain is 45 km long and its mean width is 10 km.

The surface of flood zones consisting of hydromorphic soils or
brown clay soils is about 350 km2. South of the Basin the FAFEN finds
several weIl-scoured channe l s ,

d) DOBAWEIN Basin

The FAFEN bed is once more ..scarcely distinct in the DOBAWElN basin
which spreads over 750 km2. Flood zones (200 km2) occupy the Eastern part
of the ho llow.

The volume and duration of floods are weaker than 1n the basin
south of KORAHE.

The hollow is closed to the South by a gully bordered by the
MUSTAHIL limestone plateaus where the FAFEN flows in a single but not
very distinct bed.

e) The last FAFEN Basin or IGLOLE plain

After leaving the gully, the FAFEN definitively loses itself
in a last NW-SE depression entirely composed of gypsum formations. The FAFEN
reaches this basin very episodically and only when important floods occur.

This plain also receives water from local temporary rivers and the
flood area is approximately 70 km2.

f) the FAF Basin

This depression which can be related to the FAFEN drainage system
is never directly flooded by the FAFEN. If forms a vast, 30 km long, NW-SE
Basin stretching in a paraI leI direction to the WAHl SHEBELLE and collecting
runoff water from local temporary rivers.

2.2.5.3. Spreading basins and depressions

Many closed spreading bA~i"s and depressions exist on the various
geological formations. Covered with recent transportation or weathering
sediments, they collect overland flow from small streams during the rainy
season and usually contain a temporary phreatic water-table.
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3. GEOLOGY AND GEOMORPHOLOGY OF OGADEN

A geological map of OGADEN at a scale of 1/250.000 in seven sheets
can be found with its notice as a complementary document in this report (1).
This map was drawn through geological photo-interpretation and the areas shown
on the aerial photographs were identified during the geological prospections,
using the data provided by soil-science studies. An accurate determination
of stratigraphie series as weIl as of the limits of each of these formations
was thus obtained.

The lithology of formations was determined through observations
on outcrops or on drilling logs.

3.1. Geological formations: lithology and location

Apart from several basaltic outcrops, the general stratigraphy of
OGADEN exclusively consists of sedimentary series distributed from the
base to the top in seven main formations which are presented in their consecutive
order

3.1.1. KEBRl-DAHAR limestone

This very thick limestone formation of Upper Jurassic age probably
belongs to the Kimmeridian-Portlandian stage.

a) Lithology

The lithological characteristics of this formation essentially
composed of limestone have been observed on rock scarps forming the
WAHl SHEBELLE gorges upstream from lMl, on the OGADEN plateaus to the North
of KEBRl DAHAR as weIl as in two deep drillings installed at SHEKOSH and at
KEBRl DAHAR in· the FAFEN Valley.

Iwo distinct facies are observed :

- At the base, sublitographic compact limestone of a yellowish
white, forming stratified beds a few centimeters to 1 meter thick,
and intercaled with beds of more abundant marI and very few
gypsum beds. The SHEKOSH drilling for water intake cuts through
this formation down the first 140 meters; the log shows yellowish
white sublithographic limestone down to 110 m, the last 30 cm
consisting of a more detritic bluish~grey limestone. The fault
system is usually weakly developed.

- At the top, the lithographie limestone changes into a facies of
more pronounced lagoon type indicating a transition to the upper
main gypsum formation. Then, limestone beds alternating with
marly limestone, more or less gypseous clay and massive gypsum
can be observed.



- 17 -

This facies can again be found through the first 150 meters of the
KEBRI DAHAR drilling which was carried out by continuous core-drilling.

The log of this drilling is represented on graph nO 6 (book plate).

Below, from 150 meters down to a 212 meters'depth, which is the
lower limit of the drilling, once again can be seen more compact and lightly
coloured limestone corresponding to the facies of the main strata of the
KEBRI DAHAR formation above described.

Apart from stratification joints and from several cavernous
dolomitic layers observed in the upper part of the drilling, the general
fault system is weakly developed.

b) Location and thickness

This formation outcrops on a large area (approximately 95.000 km2)
in the WABI SHEBELLE Basin. It occupies aIl the centre and North-Eastern
part an forms a large plateau in which the WABI SHEBELLE and its tributaries
are deeply embanked.

This limestone occupies the Nortà-Eastern region of OGADEN on either
bank of the FAFEN and forms a belt approximately 100 km wide. The Southern
limit of its outcrops corresponds to aline : KEBRI-DAHAR - DANAN. To the
West of DANAN and South of the KEBRI - DAHAR line, the limestone is surmounted
with the gypsum formation.

As no bore hole has yet entirely eut through this limestone, it is
difficult to determine its thickness accurately. The KEBRI DAHAR and SHEKOSH
drillings reveal that the upper layers presenting a more pronounced lagoon
type facies are approximately 150 m. thick and the lower and intermediate
layers are at least 200 m thick. Consequently, the minimum thickness is
350 m.

3.1.2. Main gypsum formation

Above the KEBRI DAHAR limestone, the series consists of gypseous
marI formations and of gypsum corresponding to a phase of lagoon sedimentation
of neocornian age (Lower Cretaceous).

This gypsum formation is surmounted at the top with a MUSTAHIL
limestone bed approximately 30 meters thick.

Owing to its morphological and hydrogeological importance, this
limestone has been purposely studied apart in the survey of the main gypsum
formation, though from the stratigraphie point of view, it is related to the
latter. The series continues above the MUSTAHIL limestone with gypseous marI,
lirnestone and dolomites.



COUPE GEOLOGIQUE DU FORAGE - GEOLOGICAL LOG OF KEBRI-DAHAR

DE KEBRI- DAHAR N03 BORE - HOLE NO 3
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Echelle verticale 1/400 Vertical scale
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a) Lithology

Two deep bore holes cut through this formation. One is located
1n DANAN and is 140 m. deep, the other in GODE continues the previously
existing broad drilling, from 80 m, down to a 250 meters'depth. This was
achieved by constant core-drilling and enabled to obtain a continuous and
accurate log of the formation. The logs of these bore-ho les are represented
on graphs 7 and 8.

The main gypsum formation consists of alternated and more or less
thick layers of marI, clay, massive gypsum and pure Cl Na.

MarI and clay are usually green or brown and very gypseous.

The thickness of massive or finely crystallized gypsum beds is
variable and a 6 m. thick bed in the GODE bore hole, is the thickest bed
observed.

Thick saline beds (one of them 10 m thick) were observed at the
base of the YODE bore-hole.

b) Location and thickness

This formation is weIl represented in OGADEN where it occupies
aIl the central zone from Duhun to YODE. lt is limited to the North-East
by the KEBRl-DAHAR limestone outcrops and to the West and South by the relief
of MUSTAHlL limestone.

The substratum of the WABl SHEBELLE Valley from lMl to the frontier
is entirely constitued by this formation this being also true for the FAFEN
Valley from FANHAD to the South of KORAHE.

lt was impossible to determine the thickness of the main gypsum
formation as the GODE bore-hole (250 m deep) does not reach the Upper
wall of the KEBRl DAHAR limestone ftirthermore, the Danan bore-hole located
to the North of GODE, though not far from where this formation meets the
KEBRl DAHAR limestone, does not reach it at 140 m depth.

Consequently, this formation is very thick and certainly exceeds
300 m. lts thickness may even slightly increase to the South.

3.1.3. Mustahil dolomitic limestone (Barremian - Albian)

a) Lithology

Marly limestone and white fossiliferous clayey limestone surmounted
with a ha rd 8 to 10 m. thick dolomitic bed forming a scarp which constitutes
the structure of the Lower OGADEN plateaus
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COUPE GEOLOGIQUE DU FORAGE - GEOLOGICAL LOG OF DANAN

DE DANAN BORE-HOLE
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COUPE GEOLOGIQUE DU FORAGE - GEOLOGICAL LOG OF GODE

DE GODE BORE-tiOLE
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MUSTAHIL limestone constitutes the structural surface of broken
up plateaus located between the WABl SHEBELLE and the FAFEN. South of a
line passing through GODE-KEBRl DAHAR. To the East of the FAFEN, it forms
a continuous tabular area surmounted with FERFER gypsum which is often
decomposed and dissolved on the spot. On the Southern bank of the WABl
SHEBELLE,it covers the plateaus situated at a variable distance from the
river.

The thickness of this limestone is variable and corresponds to
approximately 30 meters.

3.1.4. FERFER gypsum (Cenomanian)

Another not very thick gypsum series of Cenomanian origin overlies
the main gypsum series.

a) Lithology

This series consists of massive gypsum layers alternated with
gypseous mar l ,

b) Location andthickness

This gypsum exists in the South-Eastern part of OGADEN and can
be seen on top of the MUSTAHlL limestone plateaus between the WABl SHEBELLE
and the sandstone cliff of JESSOMA to the East.

lt is particularly weIl represented on the LAZOLALE - SHlLAVO 
FERFER plateau where it is locally weathered and dissolved, forming
smaii depression.

This gypsum 1S only approximately 15 to 20 meters thick.
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3.1.5. Zoogenous limestone and BELET UEN sandstone (Turonian).

The series continues above the FERFER gypsum with alternated
sandstone and not very thick (about 10 m) zoogenous Iimestone.

In OGADEN, very hard zoogenous limestone can only be seen in the
farthest South-Eastern part, in a trlangle situated between Lammabar and
the frontier. lt forms a cliff to the East of the SHlLAVO - FERFER road.

3.1.6. JESSOMA sandstone (Senonian)

JESSOMA sandstone ends the cretaceous sedimentary series of OGADEN.
It mainly consists of more or less coarse sandstone and of red quartzite .

lt largely transgresses on the previous series and even appears
directly in contact with the KEBRI DAHAR limestone in the Northern part of
the WABI SHEBELLE basin (CHERCHER region and to the North of GHINIR).

In OGADEN it only occupies a marginal position and forms a cliff
at the Eastern limit of the Basin from DEGAHBOUR to FERFER and in the EL KERE
region it surmounts the MUSTAHIL limestone plateaus.

Some isolated hillocks can also be observed between DUHUN and lM!.

3.1.7. Quaternary formations

The term "quaternary formations" groups a11 the weathered and
decomposed deposits of previously existing sedimentary (limestone, marI,
gypsum) or cr~stalline (granite and basaIt) strata of the Higher Basin,
traasported in the valleys or formed locally in depressions or basins.
These sometimes thick formations generally contain shallow water tables
which can be easily utilized.

Three types of quaternary formations may be observed :

- The WABI SHEBELLE alluvial deposits consisting of mixed
weathered material from the high cristalline and volcanic
plateaus, and limestone and gypsum sediments derived from
sedimentary formations.

- Local deposits transported on short distances only.

- Weathering layers directIy linked to the particular character
of the subjacent base-rock.

3.1.7.1. WABI SHEBELLE alluvial deposits

These are certainly the most important quaternary deposits in OGADEN.
The alluvial plain begins 30 km to the North of IMI and uniformly continues
down to the frontier.
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a) Specifie character of the alluvial deposits

In order to study the alluvial water table, three lines of
piezometers were placed in the valley at GODE, RELAFO and MUSTAHIL. Bore
holes, usually 30 meters deep, were made in order to instal these piezometers,
and enabled to acquire some knowledge on the nature of the alluvial sediments.

- At GODE (graph nO 9)

Four piezometers were placed on the right bank of the WABI SHEBELLE
in the large alluvial plain of GODE which is 15 km wide. Another piezometer
on the left bank does not eut through this alluvium but only through the
deposits of temporary rivers.

On graph nO 9 a cross section of the Valley represents the alluvial
deposits' for each bore-hole.

The alluvia are particularly heterogeneous and consist of alternating
silt, clay and sand of various colours and origins. The sandy or scarcely
clayey yellow and grey deposits are weathered materials originating from the
high cristalline or volcanic plateaus, whereas the red and brown and usually
more clayey deposits are derived from the weathered limestone or gypsum
rocks. The deposits were brought by the WABI SHEBELLE or by local tributaries
during the filling in of the valley.

Bore hole nO 5 almost entirely cuts through the brown clay
colluvium of the alluvial fan of a local tributary.

- At KELAFO (graph nO 10)

The alluvial deposits stretch along 4 km at RELAFO. Four bore-holes
reconnoitred these deposits, one on the right bank of the WABI SHEBELLE, the
other three on the left bank~

The alluvial deposits do not vary much from those observed at GODE
and are as heterogeneous but on the whole more sandy. A layer of pebbles,
at least 20 m. thick may be observed in drilling nU4.

- At MUSTAHIL (g~aph nO Il)

The alluvial plain at MUSTAHIL is narrower between the limestone
plateaus and only 2,5 km wide. The essentially sandy alluvial deposits were
reconnoitred by means of two bore holes.

Finally, from GODE to MUSTAHIL, alluvial deposits consist of
alternated soil-textural material , the composition of which varies in
relation to sedimentary phases and to the or~gin of the material. Two types
of sediments exist : those derived from the weathering of usually sandy
and scarcely saline cristalline rocks, and sediments derived from the
decomposition of more clayey and saline carbonated and gypseous rocks.

Upstream from GODE and following the usual sedimentation process,
alluvial deposits are probably coarser.
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b) Extent and thickness of alluvial deposits

The total area occupied by alluvial deposits represents 3.000 km2
corresponding to five large regions :

- The Lower Valley downstream from lMl

• Total area : approximately 590 km2.

• Mean width of the alluvial plain : 5 to 7 km.

- GODE plain :

• Total area : approximately 850 km2

• Mean width of the alluvial plain :15 km.

- lLO UEN plain upstream from KELAFO •

• Total area : approximately 490 km2.

• Mean width of the alluvial plain: 10 km.

- The SHEBELLE plain downstream from KELAFO and down to MUSTAHIL.

• Total area : approximately 620 km2.

Mean width of the alluvial plain: 12 km.

- BURKUR plain down to the frontier :

• Total area : approximately 590 km2.

• Mean width of the alluvial plain,: 7 km.

The alluvial deposits are very thick : always more than 30 meters.
The bore holes (undertaken for the placing of piezometers) when no deeper
than 30 meters, do not reach the substratum.

3.1.7.2. Local deposits or deposits transported along very short
distances.

This formation includes the alluvia of the FAFEN and of the tribu
taries of the WABl SHEBELLE ana FAFEN, the alluvial fans of temporary rivers
as weIl as the colluvial and the slope and foothill deposits. AlI these deposits
were formed locally or transported along short distances. Their specifie
features are consequently relative to the nature of the substratum from which
they are derived.

Depending on the nature of the substratum, two types of deposits
may be observed :

a) scarcely saline deposits on the KEBRI DAHAR and MUSTAHIL
limestone.

.~
. ,
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They consist of red sandy silt with limestone crusts and mainly
constitute :

- The FAFEN alluvia from DEGAHBOUR to the DOBAWElN basin,

- The FAFEN alluvia and alluvia fans, upstream from KORAHE.

- The DANAN, SEGEG, DEGAH-MEDO basins resting on KEBRl DAHAR
l.ime s t one ,

- The Basins on MUSTAHlL limestone between LAZOLALE and SHlLAVO.

b) The saline deposits on the main gypsum formations and on FERFER
gypsum.

)
Most of them are red gypseous soils.

They are present.in the Basin, South of a line : lMl - DANAN
KORAHE and form in particular the last depression of the FAFEN or FAF
depression (see : 2.2.5.2. f).

3.1.7.3. Weathered layers

The weathered layers are composed of red decalcification clayon
KEBRl DAHAR limestone and of gypsum crusts on gypsum formations.

3.2. Structure of OGADEN

The formations of Secondary age described in previous paragraphs
have a monoclinal aspect with small angle of dip (a few degrees) and a
S.E. direction.

AlI the angle of dips vary from 5° to 10°,

This simple structure reveals the progressively more recent substrata,
from KEBRl DAHAR limestone to JESSOMA sandstone, as one goes from the NW to the
SE.

The fracture system is generally weakly developed and the faults
observed present moderate throws and scarcely affect the general
structure. The two main directions are NW-SE and NE-SW.

Sorne specifie features allow to believe that the practically
rectilinear NW-SE direction of the WABl SHEBELLE from lMI to the frontier
is probably due to a zone of faults affecting secondary formations, these
faults being usually hidden by alluvial deposits.

These features are as follows

- The presence of a fault structure visible at the surface with a
total throw of approximately 100 m in the KELAFO region. This structure
was studied in detail because of its probable influence on the dynamics
of the alluvial water-table (see chapter 4.3.3 concerning the alluvial
aquifer).
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- The presence of a longitudinal fault parallel to the valley
between KELAFO and BUKKUR.

- The presence of basaltic outcroppings marking out the left
bank of the WABI SHEBELLE, fromIMI to GODE. At GODE sorne basaIt even
outcrops through the alluvial cover and reveals the existence of an important
fault system affecting secondary rocks. BasaIt also exists between SEGEG
and DEGAH MEDO.

The fault system is probably a secondary manifestation and a
consequence of important tectonic movements which resulted into the formation
of the Rift Valley during the Miocene age. The WABI SHEBELLE Valley is
consequently a small tectonic basin filled in with alluvial deposits
and perpendicular to the Rift Valley.

3.3. Geomorphology of OGADEN

The geomorphology of OGADEN depends of the lithologic series and
of the general dip to the South East.

From the NW to the SE, six large morphologic regions may be
observed, as follows :

a) KEBRI DAHAR limestone plateau

It occupies the North-Eastern part of OGADEN and presents quaternary
basins such as the DANAN or DEGAH MEDO basins. It is cut by the beds of the
FAFEN and its tributaries to the North of KEBRI DAHAR.

b) Central gypsum zone

In this zone, gypsum outcrops and forms "haloes" or "cockades " and
quaternary weathering deposits are largely developed. The WABI SHEBELLE
flows on this formation from IMI to the frontier.

c) MUSTAHIL dolomitic limestone bluff

This bluff is a major morphological feature of OGADEN and stretches
on aIl the Southern part of a line : KORAHE-GODE. It is cut 100 meters deep
by the WABI SHEBELLE Valley, from GODE to the frontier, and by the FAFEN
Valley, from KORAHE to DOBAWEIN.

l'wo different zones can be observed

- To the South of the WABI SHEBELLE and in the region between this
river and the FAFEN, MUSTAHIL limestone forms plateaus which are broken up
by weathering and sometimes covered with FERFER gypsum.

To the East of the FAFEN, this limestone forms a continuous
plateau covered with FERFER gypsum, and at the Eastern border of the basin,
with JESSOMA sandstone.
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d) Eastern bluff in a N.S. direction, composed of JESSOMA sandstone
and more ta the South, of BELET UEN calcareous nodules.

e) Basins and depressions

On aIl the formations exist flood spreading basins and depressions
filled 1n with quaternary deposits.

f) WABI SHEBELLE and FAFEN Valleys

The WABI SHEBELLE and FAFEN valleys are filled in with alluvial
deposits. The direction of flow is often in relation to the fault system.
The drainage features are described in detail in paragraphs 2.2.5.

4. GROUND WATER OF OGADEN

The lithologie series and geomorphology of OGADEN reveal the
presence of five types of ground water reservoirs which are, following
the order in which they were studied :

1°) - The KEBRI DAHAR limestone conta1n1ng a deep water table which
constitutes confined ground water below the main gypsum
formation.

2°) - The MUSTAHIL limestone with a shallow water table

30) - The WABI SHEBELLE alluvial deposits

4°) - The FAFEN and JERER alluvial deposits

5°) - The water spreading basins and alluvia of local temporary
tributaries.

These reservoirs are separated by scarcely permeable formations,
the latter mainly consisting of marlstone, clay and gypsum. The presence of
gypsum and salts has a predominating influence on the general geochemistry
of OGADEN ground water.

The semi-pervious main gypsum formation also includes salt
saturated water tables. Observations and measurements undertaken on these
scarcely utilizable ~quifers are mentiooed in a special chapter.

JESSOMA sandstone only occupies a marginal area to the East of
OGADEN and the corresponding ground water has not been surveyed.

As no general levelling was available and because of the low
density of water points and of deep bore holes, no general survey of pressure
surfaces and their fluctuations could be undertaken.

Consequently, each aquifer is studied from a hydrodynamic and
geochemical point of view, starting on existent water points and on new
observation points (limes of piezometers in the alluvial water table
and deep bore holes at KEBRI DAHAR and GODE).
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The analysis of the data collected allows to know the characteris
tics of each aquifer as regards its storage and its chemical quality.

4.1. Water table of KEBRI DAKAR limestone

4.1.1. Structure, recharging conditions and fracture system of the
reservoir.

a) Hydrogeological structure

The KEHRI DAHAR limestone outcrops on 95.000 km2, i~e.

than half of the total surface area of the Basin.
more

In OGADEN, the outcropping surface corresponds to 22.000 km2 and
is situated in the N.N.E. part South of the KORAHE - DANAN line for the
Eastern part of OGADEN and South of DUHUN for the western part, the KEBRI DAHAR
limestone disappears under the main gypsum.

This general display leads to the formation of free ground water
in the outcropping part of the limestone, and confined ground water under
the main gypsum, the latter forming the impervious ~op wall of the confined
water table.

The first geological observations made on the OGADEN outeroppings
led to the conclusion that the formation was mainly composed of sub
lithographic limestone beds with very few marlstone intercalations ;
consequently this formation is relatively favourable for the constitution
of a large ground water reservoir. Geological prospections throughout the
basin as weIl as reconnaissance drillings revealed on the other hand,
that the formation is scarcely homogeneous. Though the hard lithographic
limestone beds usually constitute its outcroppings, the formation consists
in fact of alternated lithographic limestone, marly limestone, marlstone
and gypsum layers from the top to the lower part. The presence of impervious
marly layers consequently reduces possibilities as regards the formation of
an important aquifer.

Ground water flows and is stored in the cracks and stratification
joints of limestone bcds. Except for several zones of faults with moderate
throw, the structure is simple as the strata slopes steadily down to the
South East with a small angle of dip : 5° to 10°. Synclinal structures
which could have determined privileged zones for ground water storage do not
exist.

These structural conditions result into the formation of an
aquifer which generally flows following the N.W - SE dip. In the free part
of the aquifer, lateral flows can be observed near narrow and deep valleys
and water spreading basins.
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b) Recharging conditions

The general conditions for the recharging of the water table are
favourable and the aquifer can rely on a large intake area (95.000 km2).
Kainfall is relatively high.: between 800 and 300 mm distributed in two
periods. The lack of abundant vegetation as weIl as the limestone nature
of outcroppings are also favourable factors for suitable recharging,
especially in the Northern part of the outcrop zone.

In the South t ground water is not recharged by rainfall or runoff
water, the upper beds composed of marlstone t clay and gypsum being an
obstacle to direct infiltration.

c) Fracture system of reservoir

The first geological documents usually presented the KEBRI DAHAR
formation as being composed of cracked and karstified limestone and
consequently suitable for deep water circulation and for the forming
of a deep aquifer.

Observations carried out on outcroppings as weil as on the
reconnaissance drillings of KEBRI DAHAR and on the dam site located
45 km to the South of the WABI SHEBELLE - DAKETA junction t do not
confirm these first statements but on the contrary, they reveal
that the general cracking of reservoir is probably very weakly developed.

These conclusions result from the following observations

- No karstification and no circulation system exist

No sign of important karstification has been observed on the
outcrop zone. The caverns seen in the sides of the WABI SHEBELLE canyons
are due to erosion conditions in the Valleys. Their extent is very limited
and no communication exists with the karst system. Furthermore t the
decalcification wells observed on plateaus and improperly called "avens"
are not more than a few meters deep.

Resurgences and exsurgences of ground water are seldom seen
but sorne permanent springs with low rate of flow exist in the HAMARO
HEDAD region and in the SULLUL valley at SEGEG. The hydrographs of
the UAKETA t JERER and FAFEN floods also prove that a large aquifer with
open fractures and karstic circulation does not exist. The flood
hydrographs are generally very sharp and interflow only lasts a few days
after each flood. The regulative effect of an important ground water
reservoir in the limestone should be revealed by a 10wering of peak
discharges and a largely superior minimum flow discharge.
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- Very moderate cracking and permeability

The cores of reconnaissance drillings at KEBRI DAHAR (see figure
nO 6) also indicate a weak cracking as no trace of open faults and no sign
of a noticeable deep circulation can be observed.

Besides, the permeability tests undertaken in six drillings at the
dam sites give mean values from 4 to 5 LUGEON, or very low permeabilities :
less than JO-7m/ s•

Finally, despite favourable recharging conditions, the KEBRI DAHAR
limestone, because of its weak cracking and its heterogeneous composition
(presence of marly and gypseous layers) does not present suitable conditions
for the forming of an important aquifer.

Under the main gypsum formation, the limestone which is not
subject to the action of atmospheric agents should be still more
compact and less cracked.

4.1.2. Observation points and piezometrie levels

Deep wells and bore holes for water intake from limestone ground
water are scarce and are aIl located in the outcrop zone of the formation.
These six wells and drillings are aIl in the FAEEN valley, three of them
being in KEBRI-DAHAR town.

The other wells located on the KEBRI DAHAR formation are not very
deep. They usually draw water from the alluvial water table of temporary
rivers or of water spreading basins which are mainly supplied by overland
flow. The limestone water-table can communicate with the alluvia of these
temporary rivers and basins, which explains why sorne wells are never dry.
This is the case in particular for the wells located in the SULLUL,
FAFEN and JERER Valley. These alluvial water tables are studied in
paragraph 5 of this chapter (4.5).

The bore holes placed in the main gypsum formation were meant
to reach confined ground water but did notl!lucceed • for instance: the bore
holes of DANAN (113 meters), SHlLAVO (354 m) and GODE (250 m).

The location and summary characteristics of the deep wells and
bore holes observed are mentioned below :

a) DEGAHBOUR weIl

- Coordinates .

- Approximate altitude

- Location

- Characteristic

- Utilization

8°12' N and 43°33' E.

1,130 meters

in DEGAHBOUR village

hand dug weIl
diameter : 1.•50 m
undetermined depth.

by population and livestock
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- Mean pressure head

- Geo10gica1 log

- Dewatering

b) DEGAHBOUR - Bore ho1e

- Coordinates

- Approximate altitude

- Location

- Characteristics

- Mean pressure head

- Geo10gica1 log

40 meters

unrecorded

with skin bott1es.

8°12' N and 43u33' E.

1, 130 m.

in DEGAHBOUR village.

percussion drill carried
out in 1971
Total depth : 145 m

128 m

Unrecorded.

c) SHEKOSH Bore ho1e (Water ResourcesDepartment)

- Coordinates

- Approximate altitude

- Location

- Characteristics

- Equipped with

- Use

- Mean pressure head

- Geo10gica1 log

- from 0 m to 120 m

- from ILO m to 140 m

7°30' N and 43v47' E.

800 m

near SHEKOSH village

percussion drill
total depth : 140 m

superficia1 hand1e pump.

population and 1ivestock.

110 to 120 m.

no detai1s
yellowish whi te
lithologie 1imestone
is dominant.

B1uish-grey detritic
limestone.

d) Bore ho1e nO 1 at KEBRI DAHAR ( Water Resources Department )

- Coordinates

- Approximate altitude

- Location

- Characteristics

6°44 N and 44°17° E.

450 m

near the KEBRI DAHAR
mi1itary camp.

percussion drill carried
out in 1968.

total depth : 60.5 m.
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- Not utilized

- Mean pressure head 35 to 40 m.

- Geological log (graph nO 12)
alternated limestone
marly-limestone,
marlstone and gypsum.

e) KEBRI DAHAR bore hole nO 2 (Water Resources Department)

- Coordinates 6°44' N and 44°17' E

- Location below KEBRI DAHAR village
at the limit of FAFEN
alluvial deposits

- Characteristics percussion drill undertaken
in 1968.
total depth : 45,70 m

- Equipped with submersible pump

- Utilization population and livestock

- Mean pressure head 30 meters

- Geological log (graph nU 13)
limestone alternated with
marly-limestone ; gypsum
hed from 10 m down to the
base.

f) Reconnaissance bore hole nO 3 at KEBRI DAHAR (WABI SHEBELLE Project)

- Coordinates

- Location

- Characteristics

- Mean pressure head

- Geological log

6U44' N and 44°17' E

Near bore hole nO 2

Rotary boring through
uninterrupted core drilling.
- Started on 26.11.1970

Achieved on Il.2.1971
Successive diameters of
bore hole from :
- 0 to 2 .80 m = 16~ UDIl

- 2.80 to 21 m c: 150 UDIl

- 21 to 57,lO = 145 UDIl

- 57. 20 to 16M. 50 m = 116 mm
- 168 .:;0 to 212 m = 100 mm
- cemented from ·~8 to 57 m

27·50 meters

graph nO 6
- lirnestone alternated

with marly-limestone,
clay and gypsum.

- A 1 m thick cavern
dolomitic bed.
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The piezometric ievels are relatively deep and indicate an inadequate
recharging of the water table due to a low infiltration rate. This indication
confirms the previous observations on the cracking of reservoir.

4.1.3. Geochemistry of the water-table

Water samples were collected in the SHEKOSH bore hole and at three
different levels in the KEBRI DAHAR reconnaissance bore hole. A quantitative
analysis of the main elements composing each sample was made. The results
are given in mg/Ion the following table.

The gradient of the lines of the logarithmic diagrams ~mmediately

reveal the ratios between elements, theae ratios characterizing the chemical
facies of water.

The millilitre equivalent is obtained by dividing the weight
of the element in a solution expressed in milligrams per litre, by its
chemical equivalent, the latter being the quotient of the atomic weight
of the element considered in its valency.

TABLE NV 4

WATER ANALYSIS OF THE WATER TABLE OF KEBRI DAKAR LlMESTONE

(in mg/l)

1ConductlV1 ty 'CO = K+: 3 Na+ Ca++ Mg++Bore hole Uate of sampling in mmhos/cm pH
IC~3H-

cC SO =4

! !
SHEKOSH 16.2.70. 4,0 7 ,10 1298 1240 865 164 160 320 192

KEBRI-
DAHAR

30 m Déc. 1970 5,82 7,45 156 765 2800 32,f 870 462 252

45 m Déc. 1970 4,66 7,55 111 655 2200 30,( 480 432 242

100 m Déc. 1970

1

5,82 7,40 176 800 2950 37,8 950 507 256

These results clearly reveal the high conductivities and
consequently the high salt content for SHEKOSH as weIl as for KEBRI DAKAR
waters. The total content of dissolved salts is 3,3 gril at SHEKOSH and it
rises to a mean content of 5 gril in the KEBRI DAHAR bore-hole. These high
concentrations are due to the existence of thick marly and gypseous saline
layers in the reservoir. The presence of briny springs in the HAMERO-HEDAD
region (which in the somali language means "bitter spring") confirms this
ascertainment.
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The relatively quick increase of salt concentration from the
North to the South in which direction ground water flows, indicates that the
circulation of water is very slow. Confined ground water is progressively
more concentrated as one goes Southward.

The distribution of dissolved salts is appreciably different
between 5HEK05H water and KEBRI DAHAR water. At SHEKOSH, water with cmloride
calcium and magnesium can be observed ~ith :

r Cl > r 504 > r C03H :-and> r Ca > r Mg > r Na.

At KEBRI-DAHAR, sulphated and sodic water can be observed with

r 504 > r Cl > r C03H ~ and'> r Na > r Ca > r Mg.

The water first dissolves the chlorides and is progressively
more loaded with sulphate from the upstream part ~o the downstream part,
this feature revealing the abundance of gypsum in the ground water reservoir.

4.1.4. General conclusions

The KEBRI DAHAR formation is the most important ground water
reservoir of OGADEN.

Nevertheless, observat10ns and measurements reveai that the aquifer
presents two major inconvenients which considerably limits utilization
possibilities : it is scarcely cracked and cORsequently not very permeable
and contains a large amount of soluble salts.

Utilizing this ground water requires deep bore holes reaching
the aquifer veo/far down. This implies great expenses and can only be justified
if the quality of water is suitable for domestic use.

Below the main gypsum formation, the water table cannot be used
as it is very deep and contains a large amount of soluble salts (more than
5 gril). Furthermore, it would be necessary to isolate the upper gypsum
bed which contains water levels with an excessive salinity degree.

In the outcropping part of the KEBRI DAHAR limestone, the aquifer
may be utilized if deep bore-holes are placed at the Northern border of
OGADEN.

Though sali.nity is still high in this zone nevertheless it is
probably less than 3 grIl.

These bore-holes should penetrate deep enough under the ground-water
piezometrie level in order to ob~ain a sufficient yield.

4.2. Ground water of MUSTAHIL limestone

4.2.1. The reservoir and its recharging conditions

MUSTAHIL limestone presents at the top a 8 to 10 meters thick
dolomitic limestone bed. This cracked limestone may, depending on its
recharging conditions and its geomorphological situation, locally contain an
aquifer.
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As previously seen, two distinct geomorphological units can be
determined for this formation.

South of the WABI SHEBELLE and in the triangle : KEBRI DAHAR 
GODE - FERFER located between the FAFEN and the WABI SHEBELLE, the limestone
surmounts barren tabular plateaus which are very broken up by weathering.
In this region, the reservoirs and catchment basins being small do not
allow the formation of a storage aquifer.

Conversely, to the East of the FAFEN, the MUSTAHIL limestone
covered with broken up FERFER gypsum and with sediments of various origins
such as weathered JESSOMA sandstone and FERFER gypsum, forms a large
uninterrupted plateau on 4.000 km2 stretching from the South of KORAHE
to the frontier, and constitutes a ground water reservoir.

The catchment basin is not very large and is usually covered with
impervious gypseous formations. Furthermore, in this region rainfall is not
abundant (300 to 100 mm) and is very irregular, therefore, the ground water
is never directly recharged by rainfall but only by the water spreading
basins located at the outlet of small endhoreic hydrologie basins. Runoff
water is collected in these basins where it seeps into the soil and is drained
by the subjacent cracked dolomitic limestone which consequently may form
a permanent aquifer.

However, considering that the limestone bed is thin and the rechar
ging weak and irregular, only a poor aquifer with a small storage may be
expected.

4.L.2. Piezometrie levels

Many hand dug wells on the FERFER - SHILAVO - MERERALE plateau
"reach the MUSTAHIL limestone water table after sinking through the overlaying
FERFER gypsum and weathered sediments. These wells are usually located in
the water spreading plains of local floods. Their mean depth corresponds
to 10 to 12 meters and they are used for the watering of livestock. Several
observation - wells selected along the KEBRI-DAHAR - FERFER and SHlLAVO 
~ruSTAHIL axes were periodically visited. During these visits, measurements
of the piezometrie level and sampling for chemical analysis were carried
out (see well-data file i.n annex).

The study of the fluctuations of piezometrie levels reveals
the preponderating influence of the regime of rainfall on the rechargipg
of the water-table. A general recovery may be observed after each rainy
season, that is to say twice a year in April-May and in October-November.

Table 5 shows the amplitudes of the water-table recovery efter the
first rainy season in 1970 and for several characteristic wells.
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TABLE N° 5

PIEZO~ŒTKIC LEVELS OF THE MUSTAHIL LIMESTONE WATER TABLE

ITotal depth Piezometrie Piezometrie Reeovery of piezo-
Observation C d' of weIl from level - Mid- level - End metric level from

well oor 1nates, h f February 1970 of May 1970 February to Mayt e sur aee
1 (in m, ) (in m.) (in m.) 1970 (in m.)

BARGUN 5°26' N
44°59' E 10,0 - 9,66 -

LAMMABAR 5°34' N 9,22 9,09 5,0 4,09
44°57' E _1

DAMBAR 5°59' N 7,83 7,71 + 0,50 8,20
44°46' E

SHILAVO 6°04' N 11,20 11,20 6,60 4,60
44°45' E

AFTOL , 5°59' N 13,0 - 12,40 -
44°42' E -

IGLOLE II 5°45' N 10,30 • - 6,40 -
44°34' E

IGLOLE l 6"'09' N 12,73 12,36 11,40 0,96
44°45' E

BELLEKOSHI 6°07' N 9, 15 8,15 - -
44°44' E

LAZOLALE 6° 17' N 12,39 10,87 10,95 (-0,08;-2
44°43' E

1-- At DAMBAR, on 27.5.70., the weIl was in the eentre of a pool, the piezometrie
level being 0,50 m above ground.

2-- Unreliable data.
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The piezometrie levels and their fluctuations clearly reveal the
recharging and working mechanism of the water table.

The local recovery of the piezometrie level after the rainy seasons
is variable : from a few decime~rs to more than 8 m, and depends on the more
or less abundant rainfall on the various recharge areas.

After this recharge period, the piezometrie levels decline quickly,
the MUSTAHIL limestone being the draining level of ground water. The
piezometrie level is then stabilized or declines very slowly during the dry
season. It May vary from 10 to 12 meters below ground.

THese observations show once again the precarious character of
the recharging of the water-table and of the formation of small reservoirs.

4.2.3. Geochemistry of the water-table

Water was sampled in seven observation wells for two different
periods. The first samples taken in February 1970 were only used for
conductivity measurements, but complete chemical analysis were made on
the second samples of May 1970. The results are grouped in table nO 6
and are transferred on the logarithmic graph (gr.no15).

Conductivity and salt concentration

The conductivity of water greatly varies and consequentlYJ 50 does
its salt concentration.

For a same series of samples (May 1970), conductivities vary from
0,8 mmhos/cm in LAZOLALE to 6,4 mmhos/cm in IGLOLE l, and salinity from 500
mg/l to 5 gril.

The results do not show in which direction the total amount of
salt progresses in the water table. Concentrations for each observation point
are completely independent from one another and are only linked to the lithologie
character of catchment and infiltration basins as weIl as of the reservoirs.

Furthermore, at aIl the observation points, the conductivity and
consequently the salt contents increase when the piezometrie levels decline,
without any greater homogeneisation in the concentration being observed.
This shows that water is locally loaded with soluble salts and that lateral
circulation is weak in the"MUSTAHIL limestone.

Ionie content

The water analysis diagram shows that two main types of water
May be determined in relation to their degree of salinity, as follows :

a) Medium-loaded waters of AFTOL (2,7 gril), LAMMABAR (2,7 gril),
SHILAVO (2 gril) and IGLOLE II (0,8 gril) are calcic and sulphated with the
following distribution of ions:

r 504 > r Cl > r HC03 > and r Ca ::> r Na > r Mg
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TABLE N° 6

WATERANALYSES OF THE WATER TABLE OF MUSTAHIL LlMESTONE

IN mg/l

Observation Date of Conductivity pH - - + Na+ Ca++ Mg++Coordinates C0 3H Cl SO - K
wells sampling in mmhos/cm Labo 4

i
1

BARGUN 5°26' N 21.5.70 4,1 7,6 139 620 2 000 28,2 380 645 f 176
44u59' E i

1

i,

LAMMABAR 5°34' N 11.2. 70 4,6
1

!
44°57' E 27.5.70 3, 1 7,3 288 167 1 720 42 120 705 i 64

1,
6°04' 12.2.70

1

SHlLAVO N 6,0 i
44°45' E 27.5.70 2,7 7,3 54 114 1 450 35 72 540

1
61

AFTOL 5°59' N i

44°42' E 27.5. 10 3,0 7,8 164 240 1 750 45 185 650 70

IGLOLE l 6°09' N 14.2.70 12,0
44°45' E 27.5.70 6,4 7,5 126 1 110 2 350 290 735 630 205

IGLOLE II 5°45' N
44°34' E 27.5.70 1,2 7,Z 115 Il 560 15 Il ,5 275 Il

LAZOLALE 6°17' N 14.2.70 2,6
44°43' E 27.5.70 0,8 8,4 Z9Z 36 40 45 30 75 21,4

- .-...-. ......_v_·_ --_.. --.._-_._. -..._- -_ ..._-_._.. -
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b) Heavily loaded waters at BARGUN (3,6 grIl) and IGLOLE 1
(5,1 gril) present the same ionic distribution but the chloride content
is higher.

These salt contents show weIl enough that the catchment basins
mainly consist of gypseous material. The quantity of sulphate or chloride
depends on the relative abundance of this material.

LAZOLALE water must be considered apart. It is scarcely loaded
(0,5 grIl) and its composition is different from the former. This water
is calcic and carbonated :

r C03H > r Cl > r S04 and r Ca > r Mg:> r Na

This exception as regards the LAZOLALE weIl may be explained
by the fact that the catchment bas1n is probably mainly composed of sandstone
material from the JESSOMA formation.

Finally, the concentration and composition of the MUSTAHIL limestone
aquifer is not homogeneous. The lithologie character of the materials
overlaying the limestone which constitute infiltration zones, condition
the chemical quality of subjacent ground water.

4.2.4. General conclusions

Owing to the unfavourable recharging conditions and to the weak
circulation of underground water, the MUSTAHIL limestone only constitutes
a poor aquifer with a very Inadequate storage. The available volume of water
to be expected is not considerable, the quality of water is usually poor and
consequently, the very high salinity makes this water only fit for livestock.

In order to utilize this aquifer in a rational way, the water
intake installations already located in the water-table recharging areas
should first be improved. If existent wells were made approximately 5 meters
deeper a better yield would be available.

Other wells could also be installed. The best would be to place
the se wells in the water-table recharging areas (water spreading depressions)
where the storage is probably the most considerable.

4.3. WABI-SHEBELLE alluvial water table

4 . 3. 1. Reservo i r

As previously seen in paragraph 3.1.7.1., the WABI SHEBELLE alluvial
deposits spread continuously on either bank of the WABI SHEBELLE, from the
North of IMI to the frontier, over approximately 3.000 km2. They consist of
alternated silt, clay and sand resulting from the weathering of cristalline
rocks, and from limestone and gypsum formations. They are more than 30 m
thick and rest on the impervious substratum of the main gypsum formation.
These alluvia can contain an important and continuous aquifer in the large
plains where they spread.
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The storage of this aquifer depends on its recharging conditions
and on the permeability of the alluvial material. The considerable
extent of alluvial deposits as weIl as the fact that wells are practically
non-existent does not enable studying the mechanism of the water table
throughout the valley. Consequently, the study was undertaken at sites
with different hydromorphologic features characterizing a given area. In this
end, piezometric profiles were placed in the cross-sections of alluvial
plains, i.e. :

- At GODE, in the centre of the large ADAMBOI plain which is never
overflooded.

- At KELAFO, at the outlet of the ILO UEN basin which continues
the ADAMBOI plain and is periodically overflooded.

- At MUSTAHIL, in the gully borde ring the SHEBELLE alluvial plain
which is permanently overflooded.

4.3.2. Piezometric levels at GODE

At GODE (5°55' and 43°55' E) the large ADAMBOI plain (850 km2)
stretches on the right bank of the WABI SHEBELLE and is 12 km wide. The
river is embanked in its alluvium and does not overflow.

The profile includes four piezometers relative to the general
levelling of the Lower Valley and placed in a NNE - SSW direction. The
lithologic section of the alluvia is represented on graph nO 9. The location
and elevation of these piezometers are noted in the following table:

Elevation at Ground elevationPiezometers Distance to the river the top of (in meters)the piezo-
meter

(in meters)

Piezometer N° 1 1 km - left bank 31 1,08 309,85

Piezometer N° 2 260 m - right bank 304,81 303,55

Piezometer N° 3 3,8 km - right bank 305,15 304,12

Piezometer N° 4 8,5 km - right bank 302,17 301,23

Weekly measurements of the water level for a complete hydrologic
cycle were carried out from August 1969 to August 1970.

Only piezometers N° 3 and N° 4 give significant results characterizing
the evolution of the water table. Piezometer N° 2 did not operate normally
owing to the clogging of its screen-strainer, whereas piezometer N° 1
which reaches the alluvial water table of a local temporary river, is placed
outside the general alluvial formation.
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The fluctuations of phreatic water 1n piezometers N° 3 and N° 4
are recorded on graph nO 16.

This graph enables to make the following observations

a) Apart from sorne low recoveries in piezometer NW 4, the phreatic
water level is practically the same during the hydrologie cycle and is
therefore not affected by theWABI SHEBELLE floods. This observation
shows that diffusity is low as weIL as transmissibility in the alluvial
deposits owing to the heterogeneous nature of the latter and to the presence
of clay beds.

b) the piezometrie levels are deep (13,70 m at piezometer N° 3 and
15 m deep at piezometer N°4) and always lower than the bed of the WABI SHE·BELLE.
Besides, the water table being lower in piezometer N° 4 than in piezometer
N° 3, is consequently recharged by the river though this recharge is very
weak as floods do not cause any recovery. The very high pressure gradient
between the two piezometers (1 7.) confirms that the alluvia are scarcely
permeable.

c) Slight recoveries of the piezometrie surface only affect piezometer
N°4 during the two rainy seasons : October-November and March-April : These
recoveries are due to infiltration of overland runoff from local tributaries.

From these observations may be drawn several conclusions concerning
the recharging system and ground water resources in ADAMBOI plain. This plain
has a relatively important alluvial water table, the piezometrie level of which
is balanced by additional water from the river. However, the permeability
of the alluvia being insufficient there is no seasonal recharging of the
water table which presents a steady level aIl year round. Recharging due
to other sources is negligible as direct rainfall seepage is non-existent
and only local recharging by local tributaries may occur. The aquifer is
poor and insufficiently supplied.

4.3.3. Kelafo alluvial water-table

4.3.3.1. Geomorphologie aspect of the alluvial depression

The KELAFO region (5°35' N and 44°12' E), situated at the Southern
border of the ILO UEN alluvial depression, presents a very particular
geomorphologic structure which is represented at the surface by distinct
fault lines and the existence of a permanent lake. The first reconnaissances
led to believe that a tectonic basin existed and that recoveries of ground
water of the KEBRI DAHAR limestone confined aquifer probably occurred.
This would explain in a first approximate estimation, the abundance of water
in this area and the existence of the lake.

In order to complete these data, a detailed geologiœl study of the
region was undertaken and at the same time a line of piezometers was installed
perpendicularly to the valley. The geological study led to the drafting. of a geo
logical and tectonic map at a scale of 1/50.000 (map N° 17) and a cross-
section of the valley (graph N° 18). The fault areas are distinctly seen on
the MUSTAHIL limestone plateaus rising above the alluvial plain. The plateaus
to the North-West of GODE are broken up by five strike-slip faults of 30 meters.
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The angles of dip are 8u to 10° in a SW direction. To the North-East
four NW-SE faults cause the collapse of the formations. The angles of
dip (45 U near the alluvia, and then 5°) have a NE direction. The hills in
the South-East are eut by nine NW-SE faults with a weak strike slip of 10 m
and decreasing angles of dip (from 25 u to 5°) towards the South West.

Finally, MUSTAHIL limestone outcrops can be seen jutting through
the river alluvia along the two NE-SW faults which stretch across the whole
plain. The angles of dip of these outcrops (sometimes reaching 45°) indicate
a furrow back of layers at the contact with faults. The presence of a limestone
outcrop in the lake also reveals the existence of a fault system under the
latter.

These structural elements show that the KELAFO alluvial plain forms
a small tectonic basin which is limited by faults mainly following NW-SE
and NE-SW directions. A collapsed wall of approximately 100 m is also broken
up and forms the substratum of the valley.

The fault system, when it is developed in depth, may affect the
subjacent KEBRI DAHAR limestone and be a favourable element for recoveries
of its confined ground water in the alluvial water table. The value of this
assumption will be examined after the variations of ground water level in
piezometers have been studied.

4.3.3.2. Piezometrie levels

These piezometers were placed in the valley along an axis: 170°
NNW-SSE. Their location plan is represented on graph N° 19 and their elevation
is indicated in the following table.

Elevation at Ground

Piezometers Distance to the river the top of the elevation
piezometer (in meters)
(in meters)

Piezometer N° 1 500 m - right bank 269,52 268,50

Piezometer N° 2 500 m - left bank 271,00 270,84

Piezometer N° 4 4,5 km - left bank ~69,40 268,28

It was impossible to instal piezometer N° 3 owing to drilling
difficulties.

The weekly measurements of water levels carried out be~ween
September 14. 1969 and January 1971 are noted on graph N° 20 as weIl as
the curve of the river fluctuations during the same periode
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This graph brings out the narrow relationship existing between the
regime of subsurface water and the WABI SHEBELLE floods.

The fluctuations in piezometers 2 and 4 are relative to the seasonal
floods of the WABI SHEBELLE in the ILO UEN plain, these floods occurring
approximately 30 km downstream from KELAFO.

The fluctuations in piezometer N° J on the right bank are more often
related to the levels of the lake which receives WABI SHEBELLE floods
as weIl as the overland runoff from a local tributary.

The floods of September and October 1969 not being very strong
the flooding was weak and localized and the recoveries in the three
piezometers were not very considerable.

The floods of April-May 1970 caused a general flooding of the
ILO DEN plain and the level of the lake reached piezometer N° 1. The
recharge level of the water table was l,50 m in piezometer N° 2 and 3,50 m
in piezometer N° 4.

Finally, the floods of August and September 1971 occurring after
a short and not very pronounced minimum flow period, gave other floodings.
The level of the lake did not vary much nor did the levelof piezometer N° 1.
The piezometrie levels which slightly declined during the low water period
in June-July showed a considerable recovery of 2,50 m at piezometer N° 2
and of 5 m at piezometer N° 4. The piezometrie surface was practically
at the level with the valley.

tletween the flood periods, the level of the water table declines
very quickly and aIl the more so as one goes farther from the river. These
observations show weIl enough the working mechanism of the water table :

a) On the right bank of the river, the.water table is sustained
by the lake. The piezometrie level depends on the head of the lake. There is
effluent seepage from the lake to the river.

b) On the left bank of the WABI SHEBELLE, influent seepage may be
obsèrved from the river to the aquifer. During the minimum flow or mean
flow periods of the WABI SHEBELLE, the piezometrie surface is relatively deep
(5,25 m below ground at piezometer N° 2 and 5,75 m at piezometer N° 4
at the end of February 1970) and the pressure gradient is approximately 0,5 %0.

The water table is recharged during the flood period by infiltration
in flooded areas. The latter being larger at the Northern end of the plain,
the recovery of piezometrie levels is quicker but they decline steadily
during the low flow period showing that the ground water flows towards the
downstream part and that the recharging by the river is weak. The horizontal
permeability of the alluvia is consequently not very high.

Conversely, the swiftness of the lagtime of piezometrie levels to
the floods shows that the vertical permeability is greater.

c) The assumption that recoveries of the water table of KEBRI DAHAR
limestone might eventually occur cannot be confirmed by piezometrie observations.
This accretion, if it really exists, is at aIl events insignificant as it
does not modify the minimum flow of the water table.
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4.3.4. Piezometrie levels in MUSTAHlL

MUSTAHlL (5°14' N and 44°44' E) is located at the outlet of the
large flood plain of the SHEBELLE (see graph N° II). The alluvial valley
is 2,3 km wide and hemmed in by the cliffs of the main gypsum formation
surmounted with MUSTAHlL limestone. The WABl SHEBELL~ embanked in its
own alluvial deposits no longer overflows. To the North, the alluvial plain
is lower and several channels with a temporary flow are used by ground
water as drains.

Oniy one piezometer could be placed. lt is located on the right
bank at a 320 meters'distance from the river and its elevations are as
follows

- Elevation of the piezometer at the top 239,19 m

- Ground elevation 238,17 m

The fluctuations of the piezometrie level for the period
from September 20. 19b9 to February 1971 are represented on graph N° 21
as weIl as the water levels at the BURKUR water level recording station
located 25 km downstream from MUSTAHlL~

As at KELAFO, a correspondence may be observed between the
WABl SHEBELLE floods and the ground water regime. The large SHEBELLE
basin located immediately upstream from MUSTAHlL where the floods of
the WABl SHEBELLE spread, plays the role of catchment basin of the water
table which flows from the upstream part to the downstream part. Taking into
account the duration and volume of floods, a more or less considerable
recharge may be observed.

Unlike what occurs at KELAFO during the m1n1mum flow seasons
of the river (from November to February and from June to July) , the
piezometrie level never declines below the water level of the river.
During these periods, there is effluent seepage from the aquifer to the
stream. Nevertheless, this flow is probably negligible as no considerable
increase of the minimum flow from the upstream part to the downstream
part is observed. Here, as weIl as at KELAFO, the vertical permeability
of alluvial deposits seems greater than the horizontal permeability.

4.3.5. Geochemistry of the alluvial water-table

The results of analysis made on samples from the piezometers
are given in table N° 7 and are represented on logarithmic graph N° 22.

- Total content of dissolved salt

The conductivies measured are generally relatively high and
apart from the unusually high value for February 1970 at piezometer
N° 4 at KELAFO, they vary from 5,1 to 2 mmhos/cm. Corresponding salt
contents are between 3,8 and 1,5 grIl. These values confirm the existence
of gypseous material in the alluvial deposits.
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'l'ABLE 7 : WATER ANALYSIS OF ALLUVIAL WATER-TABLE

IN mg/l

Conductivity Total salini ty pH G0
3H-

- K+ Na+ Ca++ Mg++
Piezometers Date of sampling Cl 50 -

in mmhos/cm in gril Labo 4

j
1

CODE Piezo 2 02.09.1969 ! 4,1 3,1 7,4 45 375 1 870 19 , 1 405 660 70
18.11.1969 ! 4,0 3,1 7,5 68 375 1 830 19,6 400 630 61 ,4

GODE Piezo 3 02.09.1969 3,8 2,8 7,5 87 264 1 690 10,6 500 450 82,7
18.11.1969 3,7 2,9 7,4 88 308 1 700 11,4 507 405 74,1

Februaty 1970 4,6 3,5
May 1970 5, 1 3,8

GODE Piezo 4 02.09.1969 2,6 1,8 7,5 58 136 1 140 7,9 215 360 60,3

18. Il . 1969 2,3 1,5 7,2 102 225 730 8,2 250 280 23,3
Feb ruary 1970 4,0 3,0 j

May 1970 3,2 2,4

KELAFO P'ie ao i. February 1970 3,5 2,6
May 1970 3,3 2,5 8,6 594 530 8 53 610 3 32

KELAFO Piezo ~ Februaty 1970 7,4 5,6
May 1970 3, 1 2,3 7,2 139 156 1 600 42 225 475 87

MUSTAHIL Februaty 1970 3,0 2,3
Piezo 1 May 1970 2,8 2, 1 7,0 62 280 870 Il ,5 395 143 49

.t:-
W
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For each series of measurements a decreasing salinity may be
observed from GODE to MUSTAHIL.

This decreasing mineralization of the water-table is linked
to the recharging mechanism.

- At GODE, the insufficiently recharged water table has a low
flow and is loaded with salt in the reservoir. Piezometer N°4 at GODE
is located in the recharge area of the aquifer which is supplied by local
tributaries and presents a lower salt concentration.

- At KELAFO and MUSTAHIL, the water table is seasonally recharged
by the scarcely loaded WABI SHEBELLE water. Its salinity is lower than
at GODE.

- Ionie content (graph N° 22)

On the whole, the alluvial water table presents the same geological
facies. It consists of sodic sulphated water with a high Cl content and
the ions are distributed as follows, i.e. :

r S04 < r Cl < r C03H < r Na < r Ca < r Mg

The water in GODE piezometer N° 2 only, is completely different
with sodic chloride and a very low sulphate content.

High sulphate contents in the alluvial water table brings out the
preponderating influence of gypsum existing in the reservoir.

4.3.6. General conclusions

Taking into account their low permeability, the alluvial deposits
forro a poor reservoir and the stored volumes are not considerable.

The recharging of this reservoir is important only in the flood
areas of the river, namely in the large basin stretching from KELAFO to
MUSTAHIL and at a lesser degree, in the IMI basin. Apart from these flood
areas, the water table is weakly recharged and its piezometrie level is
steady owing to the addition of water from the river. Only a few zones
are recharged by the floo~of temporary rivers, but this does not affect
the general piezometrie level of the water table because of an inadequate
transmissivity of the alluvia. Besides, the ground water flow is probably
also very weak.

The quality of water is poor owing to the fact that the latter is
relatively loaded with salt (from 2 to 5 gril) and because of the low rate
of flow and of the presence in the reservoir of gypseous sediments.
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4.4. FAFEN and JERER alluvial water table

4.4.1. Reservoir

Between DEGAHBOUR and the last alluvial depression, the FAFEN and JERER
alluvia oeeupy approximately 2.000 km2. They are seareely developed from
DEGAHBOUR to FANHAD where they form a narrow strip resting on the KEBRI DAHAR
limestone, and are weIl represented South of FANHAD in large alluvial plains
on the main gypsum formation.

These alluvia are 15 m thick at KEBRI DAHAR and probably approximately
the same in aIl the valley.

The alluvial deposits present at the surface variable lithologie
compositions depending on their location. To the North of FANHAD, they
consist of red sandy silt mainly deposited by local temporary rivers. In the
plains between FANHAD and KORAHE, grey or yellowish-grey sandy silt from the
FAFEN predominate. These deposits are usually permeable and consequently
allow the formation of a suitable r~servoir. In the plain South of KORAHE
and in the DOBAWEIN plain, brown and more clayey alluvial deposits probably
form a poor reservoir.

Finally, in the last depression or IGLOLE plain, grey or red saline
alluvial deposits form a poor reservoir. These reservoirs are usually mainly
recharged by local overland runoff.

North of KORAHE, there is practically no flooding by the FAFEN,
but local temporary rivers flood the alluvial plain. The seasonal floodings
in the alluvial plain are considerable, from the JERER FAFEN junction
down to the South of SHEKOSH.

South of KORAHE, the alluvial water table is mainly recharged by the
FAFEN floods which disappear by overland runoff in the basin South of KORAHE
and in the DOBAWEIN basin. Certain parts of the basins are also flooded by local
temporary rivers.

4,'4.2. Piezometrie levels

Many wells which are mainly used for the watering of livestock catch
the FAFEN alluvial water table. They are often directly dug into the beds of
the FAFEN and JERER. These wells are shallow and the bottom corresponds to the
lowest level of the piezometrie surface. Generally grouped in areas where
surface water is abundant, sorne of these wells dry up between the recharging
periods. The following list indicates the most important wells classed according
to the location areas :

a) JERER and FAFEN valley before the junction of these rivers

- DEGAHBOUR (8 UI2' N - 43°33' E).

Many wells are dug in the JERER bed or on the banks. Four masonry
wells located on the banks are 8 to 10 m. deep. The wells in river beds
are 3 m. deep.
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- BULALE (7°54' N - 43°47' E)

Three groups of wells corresponding to a 15 meters' mean depth are
dug in the JERER bed.

- 5E5EBENE (7°52' N - 43°41' E)

These wells located in the FAFEN bed have a mean depth of 3 m.
They are dug deeper in proportion as the water table declines.

b) FAFEN valley situated between the FAFEN-JERER junction and the
KEBRI DAHAR plain

HANANNLEY (7°40' N - 43u48' E)

Not very deep wells are dug in the bed at the FAFEN-JERER junction.

The mean depth of the wells in the FAFEN bed and on the bank i8
7 meters.

- GALAOlNE (approximate coordinates : 7°00'N - 44°10' E)

This weIl is located 58 kilorneters to the North of KEBRI DARAR
and 2 kilometers away from the FAFEN in the alluvial plain. It is 20 m. deep.

c) KEBRI DAHAR alluvial plain

Nurnerous wells are dug in the bed and on the banks of the FAFEN and
sorne of them are masonry wells. Their mean depth varies from 10 to 15 meters
depending on their location.

The KEBRI DAHAR town weIl is 30 m. deep and is recharged by the
alluvial water table as weIl as by the subjacent limestone aquifer.

The depth of wells in the FAFEN bed varies. according to their
location. frorn 6 to 15 rn.

d) FAFEN water spreading plains (South of KORAHE and DOBAWEIN)

The mean depth of the wells in the water spreading Basin South
of KORAHE is 8 m.
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- GHIR D'HALE (6~12' N - 44°23' E)

40 wells; 8,50 m to 9 m deep in DOBAWEIN Basin

- GOBLE (6°09' N - 44°21' E)

10 permanent wells in DOBAWEIN Basin

3 permanent wells in DOBAWEIN Basin.

The piezometrie variations of the water table were observed at
KEBRI DAHAR in two observation wells very near each other and located on
the FAFEN banks. The daily fluctuations of the water table for the period
November 1968 to February 1971 are represented on graphs n° 23 and n° 24.
On these graphs are also noted the water levels of the FAFEN as weIl as the
rainfall for the same period at the KEBRI DAHAR rainfall station.

The water table recharging periods correspond to the flow periods
of the FAFEN and the amplitude of these recharges depend on the number
of days of flow.

The same observation was made on the DEGAHBOUR and KORAHE wells.

- At DEGAHBOUR, the recovery of the piezometrie level was 3,02 m
between February and June 1970.

- At KORAHE, the recovery exceeded 6 meters during the same periode

Consequently, the FAFEN alluvial water table is shallow and is
mainly recharged by the FAFEN and its tributaries. Owing to the considerable
interannual irregularity of the FAFEN regime of flow, the storage varies
from one period to another.

The permeability of alluvial deposits probably also varies
considerably. In the KEBRI DAHAR region, the relative swiftness of the
lag-time of the water table to the FAFEN flood shows that the diffusivity
is suitable and consequently, permeability is good. This permeability is
probably lower in flood basins covered with a more clayey material.

A pumping test carried out in the KEBRI DAHAR town weIl during the
recharging period (May 31.1970) gave the following results

Pumping period

Initial yield

Final yield

Drawdown at the end of pumping

Recovery period observed

i
Drawdown afer recovery observed

7 hours

6 m3/h

5,1 m3/h

1,16 m

3 h

0,59 m



TABLE N° 8

WATER ANALYSIS OF THE FAFEN AND JERER ALLUVIAL WATER TABLE (in mg/l)

Date of Conductivity Total - - = K+ Na+ Ca++ Mg++
Location Coordinates sampling in mmhos/cm salini ty pH C03H Cl S04

grIl

DEGAHBOUR 8°12' N 17.2.70 5,3 4,0
43°33' E 4.6.70 4,0 J,8 7,8 347 590 1 900 19 550 256 206

BULALE 7°54' N 12.1.68 10,3 . 7,7 7,9 393 2 127 2 134 56 1 280 580 440
43°47' E

KEBRI-DAHAR 6°44' N 15.2.70 3,0 2,3 i

TCliN-WELL n" 1 44°17' E Ms:y 1970 1,7 1,0 7,6 224 138 420 15 133 65 69 1

KEBRI-DAHAR 6°44' N 15.2.70 4,6 3,5
TOWN-WELL nO 2 44°17' E May 1970 1,6 1, 1 8,0 206 139 450 15 150 64 76

KEBRI-DAHAR 6°44' N May 1970 0,81 0,45 7,6 92 37 210 7 52 45 33

TOWN-WELL 44°17' E

KORAHE 6"35' N 14.2.70 3,5 2,6
44°22' E

GHIR D'HALE 6°12' N 9.2.68 11,2 9,5 7,8 317 2 200 3 252 100 1 800 660 415
44°23' E

1

::
<XI
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The values of the transmissivity and of the storage coefficient
cannot be determined accurate1y as the discharge was not constant during
the test. Neverthe1ess one may say that the alluvial deposits are not
very transmissive owing to their thinness which is an unfavourab1e factor
for the formation of an important aquifer.

4.4.3. :Geochemistry of the water-tab1e

The resu1ts of water ana1ysis groupedin table N° 8 are obtained
from the sarnp1ing carried out during three different periods.

Sarnp1es were taken at BULALE and GHIR D'HALE in February 1968
(dry season).

The other samp1es were made in February 1970 (dry season) and
in May 1970 (end of the rainy season). On1y conductivity measurements were
carried out on the samp1es of February 1970.

Conductivities

The measured conductivities are very high during the dry season
(February). They vary from 3, mmhos/cm at KEBRI DAHAR to 11,2 mmhos/cm at
GHIR n'HALE. The corresponding total salt contents vary from 2,3 gr/1
to 9,5 gr/1. No conductivity gradient was observed in the valley, which
indicates that there is scarce1y no movement of water and that the variable
sa1inity is 1inked to the composition of alluvial deposits.

The recharging of the water table during the two annua1 rainfal1
seasons is the cause of a general decrease of concentrations. The conductivities
rneasured in May-June vary from 40 mmhos/cm at DEGAHBOUR to 0,81 mmhos/cm
at the KEBRI DAHAR town-we11. The salt concentration in the water table
consequent1y varies in tirne and space and depends on two main factors,
name1y :

- the 1itho10gic nature of alluvial deposits and catchment
basins.

- the 1ength of the recharging period of the water table. Besides,
the resu1ts of analysis revea1 that the qua1ity of water is better in the
KEBRI DAHAR plains, whereas it is poor in the DOBAWEIN alluvial basin and
in the JERER a11uvia.

- Ionic contents (graph N° 25)

In genera1, the waters have the same chemica1 facies. They are
sodic su1phated and rnagnesian waters :

r 50 4 > r Cl > r C03H and r Na > r Mg r Ca

During
the ratio r 50

4

r Cl

the water table recharging period, su1phates are dominant
varies from 2,3 to 4,3.
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During the dry season the chloride content is greater.
The ~ ~~4 ratio is 0,8 at BULALE and 1,1 at GHIR D'HALE.

The increasing salt content and the variations of ionic contents
between the rainy and dry seasons, show that the water table is recharged
by sulphated water loaded with chloride in the reservoir.

4.4.4. General conclusions

The FAFEN alluvia conta in an uninterrupted but not very deep
aquifer, the storage of which is not considerable and depends on the more
or less abundant seasonal recharging by the FAFEN and its tributaries.

The water quality varies according to the duration of the
recharging period and to the lithological nature of the alluvial material
and of the catchment basins.

The quality of water is very poor North of KEBRI DAHAR and in the
depressions stretching South of KORAHE. It improves in the water spreading
plain which stretches from FANHAD to KORAHE.

This aquifer is nevertheless very suitable for livestock breeding
purposes. In order to obtain sufficient available yields it would be
necessary to dig a great number of deep enough wells to catch the alluvial
aquifer right down to the bed-rock.

4.5. Local ground water of alluvial deposits and spreading basins

4.5.1. Reservoirs

The geornorphology of the OGADEN valley wlth alluvial plains due
to narrowings and faults and the formation of the water spreading basins
at the outlet of endhorelc rivers, enables to locate small hydrogeologic
basins containing shallow ground water.

The lithology of these basins, covered with recent locally formed
or scarcely transported sediments, is directly linked to the nature of
sub-jacent rocks.

These particularized hydrogeologic basins are recharged by flood
water and overland runoff. In certain cases, they rnay also be recharged by
the limestone aquifer. The storage is often limited and varies according to
the importance of the reservoir and to the surface of the catchment basin.
Many of these aquifers are only temporary and dry up the rest of the year.

The water spreading basins with a shallow aquifer are mainly
located in soft gypsum formations or on the marly limestone outcrops which
constitute the top of the KEBR! DAHAR limestone formation. On this massive
limestone, ground water mainly concentrates in local alluvia of temporary
rivers.
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4.5.2. Observation points and piezometrie levels

The piezometrie fluctuations of the aquifers of water spreading
or alluvial basins essentially depends on the regime of overland flow.
Consequently, they are linked to the regime and abundance of local rainfall.

As for the FAFEN alluvial water table, the aquifers are recharged
twice a year during the rainy seasons.

Table N° 9 sums up the observations made on the main wells before
and after the first rainy season of 1970.

The recoveries of the piezometrie level between February and June
1970 are variable and affect aIl the wells except the TUCUB, BUBE and DOURRE
wells where, on the contrary, the piezometrie level declines during the same
period.

Seasonal recharging of the water tables depends on the spatial
distribution of rainfall and are consequently very irregular.

4.5.3. Geochemistry of ground water

The water quality is in relation to the lithology of catchment basins,
alluvia and depressions which provide sediments as weIl as runoff water.

The results of water analysis grouped according to the geological
nature of the substratum are given in table N° 10.

Conductivities and salt contents

Ihe conductivities observed greatly vary according to the
hydrogeologic basins and ta the date of sampling but they are always
relatively high.

On the KEBRI DAHAR limestone substratum during the low flow period
(January-February), the total measured salt contents vary from 0,9 grIl
(DEGAH-MEDO WELL) to 4,2 grIl (SEGEG weIl).

On the main gypsum formation, conductivities are higher from
2,4 grIl (DUHUN) and 12,1 grIl (MERERALE).

These salinities are usually lower during the water table recharging
period.

Ionie composition

The distribution of salts also depends on the nature of sediments
and on the period of the year.

Graphs N°26, 27, 28 and 29 represent the ionic compositions.

The water of the alluvia, or depressions formed on the KEBRI DAHAR
limestone have different compositions depending on their location.



TABLE 9

PIEZOMETRIC LEVELS OF LOCAL ALLUVIAL OR DEPRESSION WATER TABLES

;

Type of Nature of lDepth of weIl Piezo-level Piezo-level Variations of
WeIl Coordinate reservoirs substratum from ground (in meters) (in meters) vat e r table

(in meters) February 1970 ~1ay-June 1970 from February
to June 1970_.

DEGAH-MEDO 7° 58 N SULLUL KEBRI-DAHAR 15,38 12,90 12,28 + 0,62
43°01 'E aIluvium limestone

SEGEG 7°40'N SULLUL KEBRI-DAHAR 0,80 0,57 0,50 + 0,07
42°50'E alluvium limestone -

DADIN 6°40'N Water-spreading KEBRI-DAHAR - 3,10 0 + 3,10
44° Il 'E basin marly-limestone

DALAD 6°37'N Water-spreading KEBRI-DAHAR 8,25 6, 15 4,78 + l ,37
44°06'E basin marly-limestone

KAPTINAG 6°34'N 'femporary river KEBRI-DAHAR 2,50 1,50 + 0,10 + 1,60
43°55' alluvium marly-limestone

EL HAR 6°46'N Water-spreading main gypsum 13,91 12,06 - -
44°27'E basin

MERERALE 6°36'N Water-spreading main gypsum 8,09 7,20 6,50 + 0,70
44°31'E basin

DAMBE ROUENE 6°30'N Temporary river main gypsum 1,60 1,40 - -
43°37'E alluvium

lJl
N



TABL~o 9 (continued)

PIEZOMETRIC LEVELS OF LOCAL ALLUVIAL OR DEPRESSION WATER-TABLES

: !

1
i 1

Depth of weIl Piezo-level Piezo-level Variations of
1

1

Coordinates 1
Type of Nature of water tables

1

Wel1 from ground (in meters) (in meters)

!
reservoirs substratum (in meters) February 1970 May-June 1970 from February

to June 1970

1
1

1 DANAN 6°30'N Temporary river main gypsum 2,90 2,80 1,27 + 1,53
43°29'E al1uvium

;

SHILILE 6°41 'N Water spreading main gypsum 7,70 5,90 4,95 + 0,95
43 w32'E basin

ADEYA 6°13'N Water spreading main gypsum 2,65 2,15 1,00 + 1, 15
43°36'E basin

DUHUN 7°13'N Temporary river main gypsum 7,18 7,08 3,88 + 3,20
42°42'E al1uvium

TUeUB 7°03'N Temporary river main gypsum 1,73 1,23 1,7O - 0,47
42°44'E alluvium

EL FUD 7°15'N Temporary river main gypsurn 4,47 3,69 - -
42°52'E alluvium

BUBE 6°39'N Water spreading JESSOMA 15,73 5,34 8,15 - 2,81
44°35 'E basin sandstone

OOURRE 6°39'N Water spreading JESSOMA 19,86 12,05 16,06 - 4,01
44°39'N basin sandstone

FERFER 5°05'N Temporary river FERFER - 1,79 0,55 + 1,24
45°05'E alluvium gypsum

U1
W



TABLE 10

WATER ANALYSIS OF ALLUVIAL AND DEPRESSION WATER-TABLES (in mg/l)

1

1

l !
j 1

M ++1Date of Conàuctivity Total pH - -
S04 /K+ + ++

Nature of substratum! WeIl C03H
Cl Na Ca ..g

sampling in rnrnhos/cm salinity grIl Labo
11

1
1,

i 1

1

1 i

11. KEBRI-DAHAR DEGAH-MEDO 20.2.70 1,2 i 0,9
1 SIS

1 19,5 1limestone 4.6.70 2,3 1, 7 ~,5 108 ! 550 3,1 i 485 6
! 11
1 i

1SEGEG 16. 1.68 5,6 ·4,2 8,2 317 1 728 658 25 855 140 232
21 .2.70 4,2 3,2 1

4.6.70 11,3 8,4 7,9 134 2 700 3 050 20,5 ! 950 196 445

DADIN 4.2.70 2,6 2,0

DALAD 4.2.70 2,7 2,1
4.6.70 2,4 2,6 7,4 80 28 1 800 25,6 19 655 48

KAPTINAG 4.2.70 3,3 2,5

II. Main gypsum EL HAR 13.1.68 14,7 11, 1 7,8 830 2 340 3 336 103 1 530 740 378

MERERALE 11.1.68 17,2 12,1 7,7 378 3 990 2 780 103 1 865 840 658
14.2.70 15,7 11,9
20.7.70 11,2 8,8 7,7 160 3 130 2 650 352 1 435 700 452

DANAN 23.2.70 3,4 2,7
2.6.70 2,6 2,7 7,4 44 41 1 850 21,4 30 655 78

SHILILE 2.6.70 5,2 4,4 7,7 232 630 2 600 18,7 338 670 345

ADEYA 23.2.70 6,4 4,9

-1.---- ....___.... -

VI
+:'-



TABLE 10 (continued)

WATER ~~ALYSIS OF ALLUVIAL AND DEPRESSION WATER-TABLES (in mg/l)

!
-

r
1 : 1

iature of substratum
Total 1 pH

, i
Date of Conductivity - -

1 5°4
- 1 K+ Na+ C ++ r ++Well sampling in mmhos/cm salinity gr/Il Labo

C03H Cl 1 a i Mg
1

, i 1
1

1

11

1

i

18 51

j
1 DUHUN 21.2.70 3,2 2,4 1 Il 650
1

1

3.6.70 2,7 2,5 7,2 104 17 10,4 615 501 ,
1 1

1 500TUCUB 22.1.68 11,6 9,8 1 7,9 354 1 914 13 670 52 660 512
1 1

1

,

1

, i
III. JESSOMA BUBE 14.2.70 5,3 4,0 1

limestone 29.5.70 2,2 1,9 8,3 296 128 870 140
1

80 305 49

DOURRE 14.2.70 3,0 2,3
29.5.70 2,7 2,6 7,3 310 62 1 350 25,6 39 710 50

IV. FERFER FERFER Il.2.70 3,7 2,8
gypseum 27.5.70 2,7 2,7 7,3 51 115 1 750 18,6 53 685 59

i

VI
VI
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- The water contained in sediments derived from the KEBRI-DAHAR
limestone presents-different facies according to the period of the year.

During the water table recharging period, water is usually sulphated,
calcic and magnesian.

During the minimum flow period of the water table (high conductivities)
the chloridecontent increases. Sodic chloride or sodic-chloride sulphated
water can then be observed.

4.5.4. General conclusions

The local water tables of alluvia and water spreading basins only
contain localized and not very considerable ground water storage.

These reservoirs are very irregularly recharged as they essentially
depend on local rainfall conditions.

Moreover, they are characterized by usually high salt contents
due to the presence in the catchment basin of gypsum material.

Negligible yields may only be expected from these water-tables
and they can only be used for local pastoral needs.

4.6. Ground water of the main gypsum formation

4.6.1. Reservoir

The main gypsum formation occupies a large area in OGADEN (approxi
mately 40.000 km2) and plays an important role as regards the regime and quality
of ground water.

The clayey and marley layers form the impervious substratum of alluvial
or depression water tables and of the MUSTAHIL aquifer. They contaminate
aIl the surface water and ground water to the South West of the line :
KORAHE - DANAN - DUHUN.

This impervlous formation generally includes limestone or dolomitic
intercalations which form interstratified aquifers with confined flow and
containing saline water.

4.6.2. Piezometrie levels

The presence of confined aquifers in the gypsum was revealed in two
deep wells located in the Air Force camp of GODE.

In weIl nO l, which is 80 m deep, the mean piezometrie level is
15 meters below the ground surface.

ln weIl nO 2, 140 m deep, the mean piezometrie level is Sm. below
g~ound.
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WeIl N° 2 was continued down to a 250 m depth and the piezometrie
level was observed at 20,5 m below ground.

The main gypsum formation contains a series of more or less confined
water tables which ar~ isolated by impervious beds.

Piezometrie fluctuations were observed on both wells during the
period from December 1967 to January 1971 with two interruptions: from
March 17 to May 20, 1968, and from March 16 to September 9. 1969 (see graph N°30).

It is to be noted that the water tables are subject to pluriannual
variations certainly linked to the alternating rainfall cycles.

The transmissivity of these aquifers is very low. According to the
documents of the Water Resources Department, the SHILAVO weIl which cuts
through these formations gave an insignificant available yield of 30 m3 perday.

4.6.3. Geochemistry of ground water

Sampling was carried out in bothGODE wells. The results of analysis
(in mg!l) are as follows :

, ,
IConductivity Total !

Na++ Ca++ ~+- - K+Wells 1 salinity pH C03H Cl SO--i in rnrnhos/cm in grIl
4

: 1

1 GODE N° 1
,

1 39,2 40,9 6,6 97 121.600 3.900 160 13.300 1.175 710

GODE N~ 2 23,3 19,0 6,9 160 8.800 3.500 95 5.075 787 575

i

Owing to the high soluble salt content in the reservoir (Cl Na and
504Ca) water is saturated with salt. Total dissolved solids correspond to
40 grIl.

This water being mainly loaded with chlorides and sulphates cannot
be utilized at aIl.

4.6.4. General conclusions

The main gypsum formation contains interstratified confined aquifers
with a very low transmissivity. These waters are saturated with soluble
salts and are consequently absolutely useless.
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CONCLUSION

The studies undertaken by the Franco-Ethiopian hydrogeological
team from 1969 to 1971, enabled, on the one hand, to acquire a more accurate
knowledge of the regional lithology : maps at 1/250 000 and at 1/1000 000,
and on the other hand, to establish a first estimate of the aquifer (from a
more qualitative point of view) as weIl as of the utilization possibilities.

The main gypsunl formation is thick and largely extended but
confined ground water is too saline to be utilized. Besides it contaminates
the small tempory aquifers of alluvial basins and of the MUSTAHIL limestone.

This MUSTAHIL limestone aquifer is not weIl recharged (low rainfall)
and not very important, nevertheless, it could be utilized for the watering
of livestock despite its high salt content.

Alluvial water tables do not either constitute considerable storage
aquifers, whether in the FAFEN Valley or in the WABI SHEBELLE Valley: this
recharging is linked to floods and is only really important in the KELAFO
~ruSTAHIL plain. Though the qualityof these waters is poor, they may be used
for pastoral and local needs, like the MUSTAHIL limestone aquifer.

The only important reservoir in OGADEN is that of the KEBRI DAHAR
limestone. Unfortunately its fault system is not so weIl developed as was
expected at first, and its water is loaded with salts, especially when the
lirnestone is covered with the main gypsum formation (South East of OGADEN).
Eisewhere the quantity of salts is not so great ; this water is available and
a more i~portant yield than that of the other acquifers may be expected.
However, the expense will be high owing to the depth (below 200 meters)
required for intake.

Geophysical studies and other bore holes are necessary in order to
know with sorne accuracy the conditions for a maximum yield of the KEBRI DAHAR
limestone aquifer.
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ANNEX

WELL CARO FILE

The weIl card-file groups the water points where measurernents were
carried out. For each of these, a weIl card index was established with the
following informations :

- Location and characteristics

- Measurernents of levels

- Results of chemical analysis.

Th~se wells are generally used for the watering of livestock and are
often grouped together in a same area. In sorne watering points, more than
a \00 wells were numbered. When such is the case, one or two observation wells
are selected in the considered area.

Wells which are dug manually are generally not very deep. Water is
drawn by rneans of pots and leather bottles. Sorne of the wells are propped
by logs down to a certain depth. Masonry wells are unfrequent.

Only several wells (KEBRI DAHAR - SHEKOSH) are equipped with a
pump1ng installation.

The water points of the file were grouped for each aquifer,
following the classification rnethod used in the present study.

Thirty six observation-wells were thus inventoried and described
in this file.



MISSION D'ETUDES OU VVABI-SHEBELLE:.. Wabi -Shebelle project

FiCHE· DE PUITS _ wu: CAffO-lfIIDEX /V O ~

1 _ LOCALISATION DU PUITS _ WEll lOC4T'ON

Nom du lieu:

Name of p/sce:

. "Coordcnnées .

Latitude

Longitude

CODrdinates

Numéro du Pu4tS

~ .......
Weil number:

_. .. 7 0 .30' H

. .43 0 47' E

"'..

. Situation : __S~..piste KEI3RI-DAH.~H- DEGPJIBO(.,'R, à 93. km de JŒBRI-DAH.JUL _

2 _ CARACTERISTIQUES DU PUITS _ WEll CIIARACTERIST/CS

Hauteur de më1rgelle ou de tubage par rapport au sol l en m.) :
.... .. _ _.._ 0_ _

Heigllt .olcurb or c8sing to tlle ground (in ml :

Diamètre (en m.)

Diameter (in m.l

Profondeur totale (en m.)

11;.0

Toto/ dept/! (in m.I

..'. '.

Ut.ilisatior. . .. _. __ ... .Fo.rago équipé d'une pompe - Popula'0ionet bét~Ll .-

Bore - Hole \.Jitr~ pUT.1p - Population and catt.Le

3 _ ROCHE AQUIFERE ~ WATER·8EARING OEiJOSIT

_ .. _ 1Œ13RI-Di\IUiH L~::C~)tG1l0

.""'r-.. -." ..... _ ..... . ... .



4 _ MESURES' DU NIVEAU D'EAU WATER lEVEl MEASUREMENTS

Date de mesure

D'fe ul messuremeot

Niveeu d'eau a partir de la

margelle ou du tubage (en m )

Warer - tevet tram curb or casi"g

(in m.l

Niveau d'eau à partir du

sol (en m )
Warer - level Irom ground (in m. )

1--.-... ... "

_...

.,--- -

~----_._-_. .. __.

--_.. __ .- ...

--_ ..

- ..

- ..

. ""--

-1----,.--·0._- --.--.. _ _-

• _.__• __•••__ ._ _. o" •• " ••••• __ ••• ,. __._

._-,

._-....

-

.... ._--f-- ...

- --
•

···~··::~I
- --

...... ' ._-
...•_.-

5 _ ANALYSES CHIMiQUES (en mg / L) _ CHEM/CAl ANAlYS/S. (in mg / l 1

Date du prelevement PH Conductivité
ûste 01 collection Terrain Conducrivity C03 H- S04 - - C L - Ça ~ + Mg + + Na + K +

field mmhos/cm

f-_.__l_~2-70 .- .. ... 7,J. .4,0 298 865 l 2l.,.0 J2ü _.. 192_ ...L tfJ_ _..1.64--
• _____R .. ----- .. .. .. . . . - •.. -- ." - . .. .. .. .- - -- ---- ._. _._-- ._---'-
--_. .. .- ._ •• ___0 .-- . _. .- .. . .. .- ---.- - . ' -- ~ .. ._- .- ...- ..... _. -. .' - --- _o· .. _.... .. -. _...- ---- -
__0-.- .. - .. .. " ... .0 ... .- ... .. ... .- _. -_..... - - .. .. .- ; . .. _....--- -_.- - .._. --- ------- ---- -.._.---
--~_._ .._.- .. .. --_. _. _.--_ .. _..._--- . - .. .. " ., - -" •• 0. ...• . . . .. ..- .- '- - .. . ... -- -_o. . ...- _.... - - .- ._----
f-_._. .. ... .... ,--_. _.__ . . ._- r- ... ----- . -- .' .. _·'0_- __._ .. ... ._. .. . - .. - ._.. - .'_0.. . - .. - --_.. .._.

1--_ .. .. 0 _.- ._- 0._.._- _._- - . --. ..- .. .. ..0_"-'·' -- - .. .. .. _.. --_._- ___ ._0'_- .- _. ..--- .-

-" __ '0' ..- --- - _. - .. ... ... - ..- .- _. _.. _. .. .' .._.•.._--- -_._.-_..-_._- ----
---- .. -. ... ..

. \ ._- .. ..-. _..-.... ---- .. _.. . . ... . ---'-'-- .. - .. ·_0- ---. ." - ---"-'-- _..__._-- -"---'._- _.__.-
'--. .. -



MISSION D'ETUDES DU WABI-SHEBELLE _llVabi -Shebelle project

.FICHE DE PUITS _ WEil CAflD-/flIDEX NO 2

1 _ LOCALISATION DU PUITS _ WEil lIJC4TJON

Nom du lieu:
BAnGUN--_._-_._---.--- .-.__ .. -,- _.... _-_.-•..--._~ ~---_. -_" __... _~..._--_.-.._.__ .__._-.----.--

Name of plec«:

Coordonnèes:

Latitude .:

Longitude

CoordinatlJs

Numéro du puits

Weil number:

._- -- -- .---_..--_._------

Situation;'_ Puits italien câmerrt é

. à 50 km de FERFER 
Cemented italian lieU,
50 km fI'<?m ffi1FER -

i::. gauche cie la route. EER..l?ER - SHILroT~ _:.. _

on the left of l'EnFER --.SHILAVO--road,.---.:,----

2 _ CARACTERISTIQUES DU PUITS - WEll CHARACTER/ST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en m.) :
o

Height of curb or casing to the grou"d (in m] :

Diamètre (en m.)

_____ .1 ,0

ûiemeter (in m. )

Profondeur totale (en m.J
10

Iots! dtpth (in m.!

..

Uti Iisat ion _Population et bétail·

Population and c~ttle

3 _ ROCHE AQUIFËRE _ WATER·8EARING DEPOSIT

HUSTr'HIL Limestone..... -.- -- . -',

-----------



4 _ MESURES .DU NIVEAU D'EAU WATER lEVEl MEASUREMENTS

Date de mesure

ûete of messurement

Niveau d'eau a parti" de !a

imargelle ou du tubage (en m )

~1/Dter - tevel from curfJ or cas/ng

(in m.l

Niveau d'eau à partir du

sol (en m.)

Water·level from ground (in m. )

_._.._?7-. 5~197Q .. .___ __ ..
__... _.J 9- 7-1970 _ __. __ .... ...

_.. 1.13- 8-1979._ .__. .. . ..

9,66
.. 6,30

.. 9,,49

9,66 .__._.. _._._
6,30. _ . __...__
9,2.9. . . .. _

-- __ o.

-_._-- -----

..- .. -_ __._-
- _ - ._ _--

- - '--"-
_.. - ...- . -- --.

"'---

.. -----4-- ....

.- _. -.'" ....---

.... _.._-
_.-

5 _ ANALYSES CHIMiQUES (en mg / L) _ CHEMICAl ANAlYSIS (in mg / L )

Date du prélèvement

ûste of collection

PH

Terrain

Fleid

Conductivité

ConductiVIty

mmhosjcm

CO H-SO --3 4 CL - Ca " + Mg+ + Na + K+

..• - 4,1 ZlO _ 176 .. ..389.. ..J~Q__

.. ._.. .- - •.. _- ._--- -_.- ._-- - _._----- _o. -

.- - ••--- o •• - ---"-1-- .. ----.- .._

_ . .' - -- ..._-_.- ._..• -_. __ .- -_ .. _. '-"'- - --- -'-"-

_ ...._--._ _-_ __.- -'-'... --_.__ ....

--_.- ... - _ __. .-. -- _o. _

--''''--- .---------.-- ... -- ·----·1·-·-----·

-- .. . _ ....... -- --'" ..- ------- - f---.-_.

- - .. ._- _.. __..._.. -----_ ... _---- ----- .__.----

.---- - ..- - ._- -.. - --1---- ----- .... ------ - .. - -- --- ..._- ----.._-- -.---- ---. -'''- -------
_________ 1 . ""----__-'-- ....L.__-L ---''--__..l- -' .....



MISSION D'ETUDES DU WA'BI-SHEBELLE_ Wabi-Shebelle project

FICHE DE PUITS _ VI/EU CAflO-/faJDEX NO J

1 _ LOCALISATION DU PUITS _ WELL LIJC4T10N

Nom du lieu:

Name of place:

Coordonnees:

Latitude

Longitude

Coordinates :

Numero du puits

Weil number:

__ 5~_.J4'. H..
.4-4~-57' E

-,

....- _._-

Situation: -A...eo.w:;lle de .la piste FERFER - SHILAVO,

Zone de puits de 150 x 300 n
On the loft of !"ERFER - SIIILAVO road,

__ '_" . vle11 area of 150 x 300 ra

à 66. km de FERFEJL~_. _

66 km from FERFER

2 _ CARACTËRISTIQUES DU PUITS - WEIL CHARACTER/STICS

Hauteur de margelle ou de tubage par rapport au sol l en rn.) :
~ 2... .:.:.- .__

Height of curb or casing t» the ground (in ml :

• Diamètre (en m.)

Diameter (in m.l

..~its car.ré de 1 Q de côté

Square well of 1 E, si.de .

Profondeur totale (en m.] :

4,2.2
Total depth { in m.I

Utilisation Bétail

Cattle

3 _ ROCHE AQUIFE:RE _ WATER·8EAR/IVG DEPOS/T



4 _ MESURES DU NIVEAU D'EAU WATER LEVEL MEASUREMENTS

Date de mesure N iveau d'eau a par t ir de 1a Niveau d'eau à partir du

margel le ou du tubage ( en m ) sol ( en m, )

Date DI measuremenl Waler-levet tram curb or casing Water - level trom grou/ld (in m. )

( in m. )

__11.~. 2~_ .19')0_ ..... . __ .... - -_..--- .- .4,09 _.- .- .- .. .. 9,09 _.---_.- -_._--._._--
f-._- .27- 5- 1970 -- _. ------ ._--_.- .. .- - ..- _0.00 .. .. --- -- - 5,00 . _. . . .. -.. -
'--- . 19- 7- 197Q - - __o. .__.- _.- .. 2,40 ---- ---_ .. 7,40 -- "

____ 0 •. -

--. l.~ J3~_1970 -- . ._- . ._---- -- ... _.. '0' 4,3,4 ----_.. ----- 9,14 -_... _. .. _..-- -
1-- - .. - ---1--- -- -- .- _. . .- .. .__..-. _0 -_ .. ..- -- .-
1---. .. .- ---_. -_._----- ---- ..- ., ... --- -- ..... .._-_. --_.- -- ._---

,',

f-- - ,. - ._. - _. .._---_._. - ---_. - .- .. .. . - .. - _. - - ----_. _.-----

----- .. --. ._-- ---. .. 0- -- ._- - o' ... .. .. .. .. --_.- ----

r--' .. _. - - _. ---- _ ..---_.- --- . ... ----- __ 0 .--_.. -- "--- _. .. .- .- ...--
- .. ."- -'..--- _. ---- - ._-- -_. , ... .. - -~ . _'0""- ._---

-" .'.- -- - - - -- .- " _o, - - ._ .. .-
-' - .. .- _. - . - ._- -. -- .. .. - .. .- .. ..- ._- - _."._-- ._ ..-
----_.- --- - ... -- _._- - .. ..- - . _., .. .. .. ... ---
- .. . -, "- - ... --- ..-- .. - .,

---_ .. -, . .. .._- .. ---- .. ...- - _.__ ._. -- .. _- ----.- _._- .. .- .. _... .. - _. .. '._- . _._--
--_.. ..- _. -- ..- .- .- .- - ---- --- _.. .. _. _. - .• .-_. -_. ---- . ..--._.- -_._..._-- .-_.-
---. .- ...- '0 . ---'. .._- _._-- ... - - - ....-
-. .. --- ~

.. - -_.. , .. ... ._- _.•- , '0 .. ._-.. .. .. .'- _.... -. _.. ' ._--
-- .. ... -- ...-- _ .. .... _._ .. -.' -_._.-
--..... ..-------- r---- .. . .. --- o- ... .- ... ...-
- .- ... --_.---- ...- .. _. .---_._- - -. ..

-' .... .. .. -_._-- .-- ... , _..• ..-~_... "-
---- .- .. ----- - _. .- --; - --'-_.-
____A . - ---- . .- - "-
-- .. -- .__.. - _. .- -
1-- ---- -- .. .. '- _. _.._.._-_.-

• ..

,
5 _ ANALYSES CHIMIQUES (en mg / t : _ CHEM/CAl ANAlYS/S (in mg / l j

Date du prelevement

Oate of collection

PH
Terrain

field

Conductivité

Conductivi(v

mmhos/cm

CO H-SO --3 4 CL - Ca + ~ Mg + + Na + K+

_0- .11-2~'lü "__0'_ 7,.2 4,6
___._ZL~:r7(L__ _"0 __ _ o. _ .. 3,1
-_._---- .... _- .. ' ..._.. ._- _.- .. -- --_..._-- .- -_... ._.

-'- -.....- ---- ... - ------- - .-_._---- -_ .. _.. -
___ •• _. - _ ......_ .._.__ • • •. _ ""--_0-''''_' _"0__ . __ • •. _ O" __ '0.' __ • __ . 0 •• _. ._.__



./

MIS$ION D'ETUDES DU 'W:ABI-SHE!BELLE _1;1/abi -Shebel/e project

'FICHE DE PUITS _ WEll CAfiD-IJVDEX NO 4

·1 _ LOCALISATION DU PUITS _ WELL LIJC4T10N

Nom du lieu:
~ .flJLD..ti..~. __ '__ 0' •• o ••• _

Name DI place:

Coordonnêes :
Latitude
Longitude

Coordinafes

NumérO du puits

~....

Weil number:'

_.--5.~.5'/' N
.44° 46' E

• 0. • __ __ '0 •• _ •• _

Situation: _.A gauche de la rout,e P';':;iŒER - :3HIL:WO fl 125 km de FERFER..---------.--
_ •..• '0" Puits. italien au r:tilieu de nombr-eux puits
_..... On the 1eft of FErrF"'Jl':' ~HIL'~VO road,125 l:mfror:l FERFER····· ..-.0-----
__._. . Italian wc1l <l....-long other \"Tells

2 _. CARACTERISTIQUES DU PUITS _ WELL CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en rn.) :

- 3~5Q ...__· ._~O__

Heighf DI curb Dr casing to the ground (in ml :

Diamètre "(en m.J

ûiemeter (in m.I

. .
_j'rou carré de 1,50 ... de côt-é

Square weil of 1,50 m si.de

Profondeur totale (en m.) :

Tarai depfh (in m.J

Utilisation-..

3 _ ROCHE AQUIFËRE

Bétail

Cat.tLe

WATER-BEARiNG DEPOSIT

. .....

aUSTIUfIL llilcstone



. NQ:.3..
.'

4 _ MESURES DU NIVEAU D'EAU WATER LEVEL MEASUREfv1ENTS

r---------------,-.------------.--,---------'---------
Date de mesure

Oate Df meesurement

Niveau d eau il partir de lé!

margelle ou du tubage (en m )

''1aler - leve/ (rom CUl!J or casing

(in fil)

Niveau d'eau à partir du

sol (en m)

Waler· levet (rom grou.?é lin m. )

____. 12-..~~~lnQ_._._ ..__._ _ _ .. h,21.. . _ ..7,71 _ __ _.__
f-_.-. 7.7- 5-1 CJJ.Q_ __. .__._ _..~ ' _ __ +0,50 (puits.imr:.d0L..__
_ .__.. 19-7-19'19..__.. _ __._._... _~ .. _ 0,60 _ _. _
_ .. .11~_8_1970---- _--.- __ 2,50 _... .. -_ _..-... ...6,00... -.- .. __

1------_....--_._----- - ...

~- ..

-_.

. ...... _._._'----- _.. ..--.

_.. . ..•. ~_ •., .••_0.- .. •.• ..••. • _

...... _._ .. --_.---_.-...- .._---_.....

.... -- -_. '-

.. _......._--_....-
>----- .. .,--- ._---_.._.__..

1---------·.. _. ...... . -- ..._..- ---- ..

1----....-·· ....-- ...-_.- --------.- _.-..
--_..._._. -_.._----_..._._--_..-.--- --.

f----- -- - "'-0' .----- --.. .. ..

......._- -_._-_.... --_...- ..... - ----

...._--- --_... .. ..._....

.. _00_' _

1--'0 ..

1---. . .....

. .._. -_. "'.-_.- _._-- ..... _- _.

1-----.. __ ........ ·.. · .. ··_·_-- -----i--

f---- ...... - .. -. - .. ,-.- ........---11-..

. .. ._..... ''''. -_.
.. __.

5 _ ANALYSES CHIMIQUES (en mg / L) _ CIIE/vI/CAl ANÀlYSIS (in mg / L J

Date du prélèvement PH

üete ot cottectton Terrain

Field

Conductivité

Conductivity

mmhosjcm

CO H - SO --CL -3 4
Ca t" + Mg + + Na + K +

1-._·l~-2-7ü---" ---- ..':l-~L_ ... ..... 5,0 .. - .. ...... .. o. • ....... _._.. _ .... _ ......._ •• _ .. ......_._ •

1--------· ..·--· .-.. _ ....- _...... _- ... - _ .. _ ....... __ .• _ .. _"'.' _._.. ,,-'0>, _ .•.•• _. __."....... _ • __ ......__ '_._. _

__...... _ ... ....._ ...__._ , __ • ----_._.... _ ...... 0 '0 _ .......

--.-----.--._."-_._- _.__..-. _ - _.... .. .. __ . --_ -- .._ - - - _--- _ _.

f-._ - " _ _. . .. _ _ _ "._ '''' .. _ .. - , _ '0_- _.- _ --.- - _ __
f---...... .. .......--... -..---- '--- ---0-.0>. ' .•"- ... -.--.•• _ ..... _ .••-1--... _.. - __ ... . __.__... ..0'·._'" _ ••.__=__ :__ _._~:. __ =:~:= =__..:::. :- -:-:1:-.::-::::::.=:::..:: =::.-r-.::::..-: =_:=
~. __ '-._. . ...-J. ._L ..._ ~_l ...l___-..l... _

-'r-r"'\ ..... r ... _ ....,'



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WEll CAnO-//alDEX NO 5

1 _ LOCALISATION DU PUITS.:. WEll lIJC4T10N

Nom du lieu:

Name of place:

....
Coordonnèes :

Latitude

Longitude

Coordinates

Numéro du puits

__.__ .. ., __6.0 .Oh' .N
..44°... 45' E

_-1.... _-_..
Weil number :

. __ ._.• __L.-

Situation: _Pl.l.it.a...principaJ. de :3HILAVO situé à 115 km au Sud. de JŒB~AHlŒ.. _

l·Iain 'Weil oi SHILAVO • At 115 km in the South of _KEBRI-DAIWL .. _

,

2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sor l en rr.. l :
o 50 ..... - _ __ -~ _------

Height of curb or casing 10 t;,e ground [tn m] :

Diamètre (en m.)
__?,50 ..

ûismeter (in m.l

Profondeur totale (en m.J
11,70

Total depth (in m.J

•

Util.isation ..__ .Population et bétail

Population and cattle

3 _ ROCHE AQUIFERE _ WATER·BEARING DEPOSIT

MUSTAHIL limestone



4 _ MESURES. DU NIVEAU D'EAU

N Q :---5.__

WArER fEVEL MEASlJREMENTS

Date de mesure --lNiveau d eau cl partir de la

Imargelle ou du tubage (cn m )
Date of messurement V/aler· levet Irom curô or téJsing

1in m. J

Niveau d eau à partir du
sol (en m)

Water - level Irom ground (in m )

t----------------~!"_---._-----------_+_-------------__l

__:..__6~.~3~_~962 . . - .. _ 11, '37 -.--...
1-'__ 12- 2~19.7Q. _ . .__ . ._. ._._ .._11~71 ....._
__.__ .?7"! 5~19.70 .. ___.__._.. .... ':j~Û .. .. _

_____ ?-Q~--7~970." _.. . .. ..__ . .t3,1Ç!. _
__ 17- ~lcnO. _ ... .._________9.,28 ..
1-"-'

.. ..10 ~fI/. .. _. __._
__ __ :1.:1,';,20 __.__ _. __ .._

_. ... 6,fI.::L _. o. _

_ 7,.f:{) .. _______.
B,7f3 .. _.. . "' _

1--"_"_' ..

. -." -..._-- '-----_ ..-

f---.------

-_. _. -' -- •• "'-'''- --' - .. -- .. --- __o' __

_._-_. .. ._. .. _..- -' -- --_.-

-_....- _... -_... _._--. __. .. . ..-._..._----_..- -'- ..-

_._--...__.- .....__ .. -..... .._. ----_._---- -_._.. _...

..._- _.. _-

1

.',

- -.---- -._-- ... - _....._.- --..... _.- --- ---'-'--

.. ' .. - ..-.__ ........ ---
_... ---_.. _- _._-_. ----_._-

- ....-

_.__ ... _ .... -_ ..._-
- -_.. _. -------

_... --
--

5 _ ANALYSES CHIMIQUES (en mg / L) _ CIIEMICAl AIVAlYSIS (in mg / L )

l +C L - Ca + + Mg + 'Na i' K +

.-. _. .. ' -.. .--- .. - ..-_ ..- ..._- -----_._- - ------
1 lit J..75 ___61-_ _-_72 Yi- _... - .- -- ._-

- ----- -~_.-
._0. .- .. .---- -_o. .-- ••00- .- _..0_- _·_.___4

---- ._...._-- -- .00. ____- ---_.-- ---- ------0 ..--
• '0'- - -.- __.0__- --- - 0.-_-._- ._-_.. ._-- f------- ------
- ---- -.. - ---- -- _. __ .0 __- - _0..•_.-' "-- •___ 0-
-- 00 ___.·_-. ---0 ----_.- _._--_ ..- _0_.-

-.. __00 . __ 0'·'- ~'__o-- --- -------1---._---- ----
_.o·_~_--- ----- ---_.- ---

... -

TR·-,)Q1 C~~



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WEll CARO-INDEX NO 6

1 _ LOCALISATION DU PUITS _ WEil lOC4T10N

Nom du lieu:

Name lof place:

Coordonnées:

Latitude

Longitude

Coordinates

Numéro du puits

____~~_04~· N

.. 440 lf5' E

-'~_. __.....

Weil number: . ~

Situation : _2~U1~Lcte_ P1.J.ÜS de 150 x. 400 in au 1-; - \'1 du puits. mwricipaJ.-d~Sf.TTI~VO

.lvells...area of 150 x 400 Ll , in 1J - ~'l of ounicip:ù. l'leU.o-f--_SF..ILliJlO--

.
2 _ CARACTERISTIQUES DU PUITS WEil CHARACTERIST/CS

Hauteur' de margelle ou de tubage par rapport au sol \ en m.I :
_._Q_._-~._--

Height of curb or casing to the ground (in ml :

•
Diamètre (en m.)

Diameter (in m.l

Profondeur totale (en m. > :
7,50

Total depth (in m.l :

Utilisation

Cattle

3 ROCHE AQUIFERE WATfR-BEARING DEPOSIT

. __ Calc.air.e:Lde..J:::J3TAlII1,·

MU3TAHIL limcstone



4 _ MESURES DU NiVEAU D'E/\U WATER LElIEL MEASUREMENTS

----1Date de mesure N iveau d'eau â

margelle ou du

Ilste' Df messurement Wa!er· levet tram

(i" m.]

partir de la
tubdge (en Ill.

curù or casirlg

Niveau d'eau à partir du

sol (en m,)

Water - level tram grDund fin m. )

1---------------
_____.... _2~_J~197Q .. . -'-__,_,_._.

.3- 3--197Q .. _.' - . -.- ,__.._..

4- 3-1970 - .. , ----- --,--..-'_"

_. .7 1 10
. .__7~OO

... 2,.00

. 7,10_ ,,,. __
7,00
.7~QO-- _

. - .• ---1

....~-_ .

-- -- -. -';

.. ----- _.... ---_._--

5 ' ANALYSES CHlrt/lIQUES (en mg / L) •. CHEMICAl ANALYSIS (in mg / L J

Date du pre.evement

nale Dt cottectton
PH

Terrain

Fteld

Conductivité

COllductivity

mmhos/crn

CL - Ca i" + Mg + + Na + K +

- ----._- .---- --_.--' ------- _._-_ ..-
-- ----- .. - -- , .. _....- _.- .. -- ""- -_.

__ " . _ . --_'O. _

- - -......... -- ---_....__. _._- ---------

_.. - _J_ ..
1

,-- -'-- -- -- ----- ..- ----_.__. ------- -- -'- ---- ----- ----_.- ._-- .. - -- --_. -_.- - --- _._--,--,.- -_.- ---_._-- ---'-

t=-.~-· ..,-- -._---_-~~-~~~~_=.~_~~J-~-- ....-.-.---.-.-.----.--.--. ------ ..-------. --- -------------.

~~~_~_., _---~~~-··-.±-~--_-~·_~~t~;;~-f·-~,=~~~·~~== ==
Tf-< .. 2C)1 f)":<?



MISSION D'ËTUDES DU WABI-SHEBELLE _ Wabi -Sbebelle project

FICHE DE PUITS _ WEil CARO-INDEX NO 7

1 _ LOCALISATION DU PUITS _ WEll lOC4T10N

Nom du lieu:
. SHI L .n.. V O,_____________________0 ._.0 .

1
Name of place:

Coordonnées:

Latitude

Longitude

_____ • 0_ 6° 04' 11
_-o' 44° 45' E

Coordinates :

Numéro' du puits
__ 3. _

Weil number:

Situation: .Dans même zone de puit's que 'le puits de SIULAVO n" 2.. __.__ 0 • __

In the same well area as ::JHll.J'V\.i \'rell n° 2
.f .

o •

1 2 _ CARACTERISTIQUES DU PUITS - WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en Ir. , ):

00•• 0 •• 0 •• __ .00_0' 00 Q _

Height of curb or c8sing to the ground (in ml :

Diamètre (en m.)

•
__9,_~ '.000 ••

ûismeter (in m.I

Profondeur totale (en m.) ;
8,00

Total depth (in m.l

Utilisation . Détail

Cattlc

3 _ ROCHE AQUIFERE WATER -BEAR/NB OEPOSIT

____ 0
0

0__ .0 CalcairQs.de......:-m3TAHIL

.H\)~rr.MIIL limestone



NQ ;-7

4._ MESURES DU NIVEAU D'EAU --WATEH LEIIEl MEASUREMENTS

Niveau d eau à partir du

sol (en m)

Water - tevet tram uround 1in m )

p ar t ir de !a

t ubane ( cn m )

curb or cr.:s",~g

Date de mesure

Date ot messurement

,..---------------........----.--.-------.-.---r-------'----.----IN iveau d eau a
trnargellE: 0'-1 du

;·I/afer·· levet tram

U" ml

.-.-----------------1---------------1---------------
___.._2- ..J~lS~lQ----.---. "". __. . .. .. .____ 8p 20 __ .
r----... - 3~ J~1970_. .....-... ... . _8,10 '" ....
1------ 4- 3~1970 ...-- '''' - . . ._ ..8,10.., '-"

... ..-- 8 ,120. - .... _._---_.._-
8,10 _. .. _._

_... 8l/10_._ ... __ ._ : !
--. - ..- --_. _._--- -_.--

1--"-'

-----

1----------- -- --. ....... , ....... ----- -_. ._ ...' """ -- ..

---_..-------- _... -'

- ..... - ----- -_.... - ... ._--"- ... - - _..__.---_._--
..- -- - ......-- ---- ....... -- ......- --" _·_-------1

f------- ... -._--.. - ... - .' .... - ..- -- -:---

-'- ----'--.. " ,,--- "--- .. _._------_.:......-

.. -- ----,,----- -" ..

-- -- -- -

- -........ _----
- . _... --

..._---- --_._---

5 _ ANALYSES CHI!Vi!QUES (en mg / L) _ CHEM/CAl ANAlYS/S (in mg / L )

- C fi f- t- M + + N + K +9 a

.. . ._-. -" -- .. ~-_. .... .- -.----- --
..-- - .-- .. --- _ ..

._-~._.•._- ------_.-

.- - ...... ._- --- .... - --.- - .......- .. ----
--- ----_.- .. .- - _._------ --_.---- --- -- ...-"-

... ---- _. _.. --.- --- -_.._-- - - -- -_._" --_.--

- ---- - -- - ... '-"'-"- -_ .." .. - _._--
--- _.__.----.- ----- -- -------- ----

-- - .. -_.. .. ._- -' -. ----- _.-._-- ...-- ---
_..."- ---_.*- _.- ._...- ----- -------

IDate du prélèvement PH J Conductivité 1 ----r-
'DIJle ot cottectton Terrain 1 cor..dI1Cli:til}j' C03 H- 804 - - Cl

~~d 1 mmhosjcrn _

-=:~:~:::::-~:::~::-:::... ... -_. ..t

1
- ·_-- .. -. .. - .----- ---...... -- -- - ---- -- -- .. _. -,-- - .. -- -._.

...-."'" ..- --...-- -,'- - '- ,-- --...__.. -....... _. --- -----1--· ..------ .' ~.L_. .. . L __I.. '---_._L__



MISSION D'ËTUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WELL CARO-INDEX NO 8

1 _ LOCALISATION bu PUITS _ WELL LOC4T10N

Nom du lieu:

1
Name of place:

-,
Coordonnees:

Latitude

Longitude

Coordinstes :

Numéro du puits

Weil number:

____ .5 0 59'.)] __ ._.....
.44 0 42' E .. -_..-. _... _._------

Situation: _. ZRD~e .puits située i:. droite de la pisteSHIUVO.-_lŒLAF...o_~_. _
13..11 km de. SHlLAVO .- __.._._ _

.' ~'lell area on the right of SHILitVO - lliLAFO z-oad - --.------
__ .... . _. 11 km f'rom SHILWO

2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

~. 2. ... _- "-'-'_
Height of curb or casing to the uround lm ml :

•
Diamètre (en m.)

-Q,7Q
ûiemeter lin m.I

Profondeur totale (en m.) ;
11,0

Total depth 1 in m.l

Utilisation Bétail

Cattle

3. ROCHE AQUIFËRE _ WATER·8EARING DEPOSIT

'---.---
... _.. HVSrfliID., Limcst.one



4 _ MESURES DU f.HVEAU D'f./\U wsren LEVEL MEASUREMENTS

,------------_._--....---- ----------_._._---.---------=--------.....,
Date de mesure

ûste of meesurement

Niveau cl eau à partir de la

marqolle Olt du tubage (en m )

'Watet - tevet Irom curb or casing

(in m.l

Niveau d eau à partir du
sol (en m)

l'Vater - level tram ground {in m J

_.o -27-._5~192Q----.--.----- ...__. ._.10,40 12,hO_

0-

-. _'_0'0" __ ... _.. ._.....•.. _0.0_ 0_._0.._0. __

_._- .-

•• "0_'__ 0 • __• 1

0'- __0. 1

1-----·_---- --- .- ... " ... _00_- 00__._. .••• _0 _

- ···0· __ 0·•• _ ••_. _ ••••• 0 .'0'_. __._.__0 .. _0 ._ ..•..•. '0_"0_' • 0 __ ' 0.0_.0 '0'0_ ... 0_" 000 _

1-'--- -. - ... -_..•... - _. ..00.__•__.•_ -_.••-. ..

f----.- ,w ._ •• ". ~_••••_._~. • • .-,••_ .

.- .._._.__.... ---_._..
..••_ - "-'0"'_-

0'0"'_.. _ .•.••. '_0"0_0". _

1---'"

... --_.--- ._._.. _. ..._.

. _---

.0·----1----

0'-

_...__ ...

5 _ ANALYSES CHIMîQUES (en mg / L ) CHEM/CAl ANAlYSIS (in mg / L )

Date du prélèvement

Dale 01 collection

PH
Terrain

Field

Conductivité

COl1ductivity

mmhos/cm

Cl - Ca + + Mg + + Na + K +

._ 0 .• •._ .. __'_0_ 0. ._. .00 ._.__. _

__ o ••ZI.-5~·7.Q.. o • • • • • o. ••• 0_ ),,0
I------------t-.---+---------.-----I-----t-.---- ,-----+----+-----+---+----1

750 __ 0 _:24U 2.35. .0.7Q.o .00__185- ---./+5--

__ __ ..__0._- _.__ .__ ... _.__ ... .. _0' __

--- ··0-.0_._.. __ 0. . 1---- , .. __.._., o'., _00 •. _0_ .•.. _. _. _ .. _ .• _ ..... __ ._ 0- _._. ._ 0' .•_

__ 0.__ _ _ 0. ~.• o • •__

o. _.. __ H _ •• • ._.__ • _

_.-. ~.t~-_=~==~---~= ---- -_.- ..-- ----



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

'F fCHE DE PUITS _ WELL CAnO-INDEX NO 9

1 _ LOCALISATION DU PUITS _ WEil lOC4TIO/V

Nom du lieu:
_.' .L.o..L. .D. L E_ l

1

NaRle of place:

-:
Coordonnées;

Latitude

Longitude

Coordinates :

Numéro du puits

_ ...1-
Weil number :

___._6~. 09' li
_"0 . _!±4° 45' Z

--- -~.

Situation: _lt. 7. Jan au Hord . de SHILJl.Vû il Gauche de la piste ver-s. KEI3RI'!!DAHlUl..-'!! .__
Puits italien avec tour - , _. . . _

On the .lert of SHlLAVO - ISBRI-D~HAR road - -. - -- ... -- _..-·0---

7 km on the North of SHILAVO - Itnlian weIl l·dth tOlver - - - - -- ------

2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :
~

~-----,) - .._-_ .._----_ .._--
He;ght of curb or casing to the ground lin ml :

Diamètre (en m.)
•

Oiameter lin m.J

Profondeur totale (en m.)

Total depth [ in m.I

Utilisation Bétail et population

Cattle and population

3 _ ROCHE AQUIFI:RE _ WATER-BEARING DEPOSIT

nU::JT,'\lUL Lâmcstone



. N Q :--..9..

4 _ MESURES DU NIVEAU D'EAU WATER LEI/El MEASUREMfNTS

Date de mesure

ûete ot messurement

Niveau d'eau à partir de la

Imarge.!l<: ou du tubage (en rn.

Wster - tevo! from CIJib or CilSiflg

(in m.l

Niveau d'eau il partir du

sol (en m.)

wster - level tram ground fin m. J

.. 12,20.
.12,36

..11,I...Q
... 12"70 ...... __ ....._ ,,,. __ .. _

'" .12,,15

.. ..

1--------------.---------------------+-------.--------j
__. 6- ..3--1.992_.__... .... . . 9" ~O
___ __11..- 2~19.7..Q_. __ .._._..__ ._ .....__. ..._.... 9.,..36 _
__ ?-7~ 5-1970__ _. .. ..... 8,.4.Q.... _.

.~~ 7~19'1.Q __. .__ .._ _ 9,.70
.17- ~l9'lQ_.__ -.:. .__. . 9,,15

r------- ..

--_... .

--... - ...

. .. '--"-- --_.-

....._.- _. --- __ .-- .._----

.............-
. "--- - --'" . -..._.- .._.. --. -_......_~---

.. -- ..-. ------ -" . .. .

.-.--

-- ----

5 _ ANALYSES CHIMIQUES (en mg / L) _ Cf/fM/CAL ANAl-YS/S (. in mg / L )

- C L - Ca + + M + +. Na + K +9

- .. .. --- . .. - -" ....._- ._. .. ---- ------- ... -

0.- l 110 - - 235-- .- 205 .._- -+35- ._22Ç,l___

- . _.. -- . .. ----- - -- .. .- - --- --_ .. __. _."--

--- - . •-_0. .- .. -- - --. .. ..- ._._.._--- ----.". ---
... .- - .. .. -- -.. - - --... - -- - .- - ---_. _._- ._---
.. -- _._.. - _-__0 ... .. _... .-. ._. . ...- --'-' _._.._- _._----
- - - -... - ..... --"---.- -- ..~. ---- - ..~ .._-- ----
0._..- _._- ... .. •_••0-_. --- - .--..----- --_.- ...---- _._---
.- .-.- --- . .. .. --.- ------. --- - --- - _.

_._.~----- ------

-



MISSION D'ETUDES DU WABi-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ wtu CARO-INDEX NO 10

1 _ LOCALISATION DU PUITS _ WELL LOCATION

Nom du lieu:
I. G_L .QJ.._p ..~ ~.._._. .__ __'_

Nema of place:

__.~~.09' }J

__ ....44 ~ 45' E
Coordinetes :

Numéro du puits

_.2... .... _...
Weil number:

Situation:_ZQ.ncu:le..pui-ts.de150 I1l..X 400 m - A 7 km de ~Hn...AYQ.:?J!.~~:tst.E'~ .
____.. ... SHIL1\VO - KEBRI-DAIMR

l'leU ar-ea .of 150 x 400 m. - At 7 km of SHIL.l\VO.on SHJ:UY.o. ~ JŒBRr~DA.l:L~:

rond,

2 _ CARACTERIST!QUES DU PUITS _ WELL CHARACTERISTICS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

Height of curb or casing to the ground (in ml :

,.

Diamé tr'e (en m.)
1,0 .__... _ ...

ûiemeter (in m.l

Profondeur totale (en m.) :

11,40
Iots! depth (in m.l :

Utilisation : _ .... _ ._...._... Bétail

. Cattle

•

3 _ ROCHE AQUIFERE WATER-BEARING DEPOSIT

___• __._••__ ••• , h ••Ca] cai.nea.de.. i.nJSTAHIL

HU3TtI!IIL.. l:Lrn.est.one



. 4 _ MESURES DU NIVEAU D'EAU .WA7"ER LEI/EL MEASUREMENTS

Date de mesure----.- ~i::·~·e.1u à- parti'~-'-;;;-;;-JNivea-:-'-;-e~u à partir du

:margelle ou du t ubace t en Ill.) sol (en m.>

Date of mcssuremetrt ' ''viller· tove! from curl: or cestnç 1 Wster » level from ground lin m. )

(in m.l

1-------------_._-- ~ ._.-
_______._2J~..2-137D.--- ..-.-.---- ._.__.._.... _ .11:,0
___...__2h- 2..-19'70 ._. .._....__._. ._._ _._ ._10, ')0
__._ .25 _2-1970..__ ..__. .__ 10# s: _

--- -.----------------4
.11,0 _
. :1..0,,90.
.10,2Q_ ..

_.- ----_... -. __.-.---_.- ---"'" _ ....

_.-- .--

'---.... -

1----- .

_._---_._... ----

~_.-_ - ..

-. --1--'---.'- --.._;--

••• 0 0 __ ._.' -o-

.. __ ... 0._- ._.~ ...

..-. -- .--3----. -- ...-..... '
-- .. -.. - ----- ,,- -.

. .. - ._------ --- -

-- ._--- ------- - .

•

.. . ...__..- ._..-- -

5 _ ANALYSES CHIMIQUES (en mg / L) _ CflElVllCAL ANALYSIS (in mg / l )

-

- Ca +- + M 9 + + Na + K +

-- - - _o. -- ---- .._-. - - .._-~ ..

-- _.'- ._- - .. ._..- -_. ---"- .- .- -' --_.-
. -_._-- _.- _. _. -- .. .- -. ."-..-- -

. -. --. .- - ..- _.... - . - _..._--- --... -- - -. -- --
_. -_.- --_ ... - ....._- -- -..- - .._. --- -.. .._--

.- ... -".- - _..- _. - --- --_.- - .'- ------

····r -- .- _. -- _.. --.--- -- . ---

-...... ~~:~:'-'"-.'-=
- -- _.-...- _o' -"--'.- -- -_.----

-- ._._- - .- --_..- --_.._._-
_.._--_..-

Date du prélèvement PHI Conductivité r- 1---
ûete of collectton Terrain 1 COllductivity 1C03 H·· S 04 - .• Cl

Fir:ld' mmhos/cm 1

r--------t----I-----·~-J-- ---.
i---.- ... ··-·-··-·-·-····-··---·--··--·-1-· .-.. ~- -- .

1 1. J J 1L ... .. ._. .__.__. ....1-__• ._. . .__

CID ._")011::/ r:::



MISSION D'ETU'DES DU WABI-SHEBELLE _ Wahi -Shebelle project

FICHE DE PUITS _ WELL CARO-INDEX NO 11

1 _ LOCALISATION DU PUITS _ WEU LOC4T10N

Nom du lieu:
r G. L 0 L K I!.......- ....- ...... '-_ ...' ._-........ - -..... _-.. __..... _._ ..__.__._._- ---

Name of place:

Coordonnées:

Latitude

Longitude

Coordinales :

Numéro du puits

__.. _..5..° 45' lJ

44° 34' E
.. --_..... _---_._--

•

~_ ... _..~..

Weil numëer :

Situation: _UaJmt de .DHILAVO sur la piste vers KELAFQ~

_. ... .. _ Lespuits sont à gauche de ln. piste-
__.. _. __ On the left .. of SHILrIl.VO - KSLl.Ii'ü road -
___.... at 48 km of SHILAVO

2 _ CARACTERISTIQUES DU PUITS _ WELL CHARACTERISTICS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

.. -.- -_.... Q.._--
Height of curb or casing to the ground (in ml :

Diamètre (en m.J

--40- ..
ûiemeter (in m.J

Profondeur totale (en m. l
10,30

Total depth (in m.l :

--------

Utilisation Bétail

Cattle.

3 r ROCHE AQUIFE:RE - WATER-BEARING DEPOSIT

--_..... _---_..--_._._.._-

nUSTll.l-IJJ.. Llncst.one



4 _ MESURES DU N:VEAU D'EAU WATER LEVEL flJEASUREl'yjENTS

Date de mesure

Ilste o( messurement

1

1

Niveau d eau à partir du
sol (en m )

Waler - level (rom ground (in m )

6,40 .",,_
..- ..... -...... "'- .. -_..- _.... -_....- ....-

.. _- _ ..... - .. _... ..._---...- .....- ..._..._----
---

~.-.---_. --

.__._- _ -. '.. .. .__ __ .._..- ._- ..

...... "--- .._- --- _.. _....

f-----

.------ ._ ..

_0----- _. _.._.. _ •

.... _.. _-_.

..,,-- ---_._.. - ... ..-.._'-'. -.... -.... _.-..._--

- .. -- ..... ----

..- - __...••_----

, __ _ ...

"-_ .. -

.. ------

.. _-

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAl ANAlYSIS rin mg / L }

.. - _.... .- --"--- ....- .. -_ ....._---.. -_.__.-

11 _110. __ 11· ..__ .145 15 .....

-----r-
Date du prétèvement PH 1

Dale of collection Terrain 1

Fielrl

--- Z1~5.-~aQ... -- ...._- -.-.. -.- ..

Conductivité
fondueliv/ly CO

2
H - 304 - - Cl - Ca + + Mg + + Na + K +

mmhos!cm

t115----~5cD:
·1· - _.. -_ ...

.__._- - -.- _ _- __ - ._ _- ._ ---_._ .._.-- _. .- -- _....... .. -_. .--- _."'. - -- -_ - _._.._- ..- .. --

._- ... _. _.._._----- - ....."-- -----_.. - -_. _..-- ---
.__..__ .._" _ ._..__.. __ . ._ ..__ _ - _ __ - __._ _. _ _ _ _ __.. __ .. _ ..__ __ .__ L- _._.. _



"
MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Sbebelle project

FICHE DE PUITS _ WEU CARO-INDEX NO 12

1 _ LOCALISATION DU PUITS _ WEU lOCL4TION

Nom du lieu:
________~ a__~..J~LLE ~~ 0.$. CHI

.Nome of place:

_. _._- ....- ....__ ...._'._-- _-:.._.: ..~---

,'.

Coordonnées:

Latitude

Longitude

Coordinates :

Numéro du puits

Weil number':

60 07' N__•• _0•••••••

__ 44 0 44' E

Situation: _Zono.de. puits de 150 x. 250 rn ô 5 l:ra de SHIU.VO,à. ~~OuesL.de...4 _
piste SHlIAVO - KEBnI-DllHMl

.. __ ..._.. Hell ar~a of 150 x 250 m, at 5 km of SIIILAVO on the J'lest .of._...__..- ~-.-

__ __ .. SHlLAV6 - IŒBRI-DJ\HAR road

,
2 _ CARACTËRISTIQUES DU PUITS _ WEU CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en m.) :
o

Height of curb or casing to the ground fin m.) :

•
Diamètre (en m.)

-'4-10- ...-. -
ûiemeter (in m.l

Profondeur totale (en m.J

Total depth (in m.l

Utilisation , __.... __ ~. ... __ ..Bétail.

Cattle

3 _ ROCHE AQUIFËRE _ WATER·8EARING OEPOSIT

. __ .Cal.Q.air.es-.de. r-:iUSTMIIL

....... HTJSTAHll. Limest.one



4 _ MESURES DU NIVEAU D'EAU WATfR LEVEL MEASUREMENTS

----·_--------------I--------------~

8.ç15

8,GO

a.io

8,150 ·· __·__. 0· _
D~OO

8.,10

Niveau d'eau à partir du

sol (en m.)

Water - level tram ground lin m. )

partir de la

tubaqe Len m.

cura or ensing

l:Niveau d'cali à -----.-

r'i1argel le ou du
(!Vatu ~ tevot from

(il.. m.l

Date of meesurement

Date de mesure

L-__._n.5~ .3-1.97Q._
~__.._ . _.6- 3-1970

1---'-' 7~ 3~197Q
1-. 0.0 . _0000·

00. ~ 1

.o-o-----.-l-- --- . '0

.0.0--01-

. ---_. -- ---- - ..._.

- - _ .. - --_.. --- .--

...0_0 0000 .__.o._ooo.o __ .o ._._oo.o__--i

5 _ ANALYSES CH!MIQUES (en mg / L) _ CHfMICAl ANALYSIS (in mg / L )

Date du prérèvernent PH

DMe of collection Terrain

FieM

Conductivité

COt7ductivity

mmhor.Jcm

CL - Ca + + Mg + + Na + K +

-0 _.....0 0' 0__..._. __.'. _o. 0_

- _.'-1-' 0 l' ---.. _0

==~=-~..l------:..." :~--:.-=C_:_1_ --.- - -- ----~----- 0_-

-0 ~. ~.-':' ~=~ ~ o._-__.] -- ---0-- --0- -':,_.. - -_1

1

'- .jl~-o-- _, _- =_ .. ~~'__ .:~ =::~. o~-= ~=-=:-~~
0- o' . Jo _1_ 0 -- - --- _0_'-'.' n·n __ .. _ ----0 --
10-.-.. - " -J- 0- . - - -- --. __0'0 - 0 0 - - 0- -1- - -L -...--- .. _- ----0 - -- 0_'--- 0__._-
L _. _ _ ...L__. ~ '- .__ . L --J....__--L__--'-__----I

[Tf~ 0-2 91650



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEil CARO-INDEX NO 13

1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom du lieu:
L Jt Z O.J._A_J.E _...,. _._ . ... ._.. -'-__

N8me of place:

Coordonnèes :

Latitude

Longitude

Coordinales :

Nulll'âro du puits

Weil number :

___ ~~_17!._N

______440 43.' E
•• __ •.•••_•• "0- •. _." ' __ ""_0_' •• _._. •.__• __

..... __.. 0-. 0. .. _ .... _•... _•...• _

Situation: _A._gallche_.deJa.piste :::iHIÎJ.VO - IŒBlU-Dll..nsn.
__ .. _. A 93 km au. Sud de KEBIlI-Dl\HM? -

___ ._.. _ On theoleft. of SHIL'l.VO - KED:lI-DMWl road
--- .At 93 km. on the South of JŒI3lU-Di\JMR

- .. -...-------c----
.. - __ . .. --.-0.-_.__--

.
2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERISTICS

Hauteur de margelle ou. de tubage par rapport au sol l en m.) :
• 00'_ ._ •• ' _ •• __•• __ • __ • __ •• .Q_

Height of curb or casino to the ground (in ml :

Diamêtre (en m.).

_.1*Q5
Oiameter (in m.l

Profondeur totale (en m.J

Total depth (in m.l :

Utilisation : .........l'opulation et bétail

Populntion and .cattle

3 _ ROCHE AQUIFERE _ WATER-8EARING OEfOSIT

_____.__.. ' ... _.__.Calc.aireS-deEUST..\HTI..

._ .. tIU:.JT..4HI1..Limcst.onc



NQ :_.13. ... __ . _

4 _ MESURES DU hJlVEAU D'EAU VIIATER LEVEL ME/'-1SUREfltfENTS

--------.------ ..------.--.-----.----r----.-~----------,
Date de mesure

Date of meesorement

Niveau d'eau a partir de la

marqel!e ou du tubage (en m.

M/ilter - Isve! Irom curt: or casing

Niveau d'eau à partir du

sol (en m.)

Wafer - levet from ground (in m. )

t---------------t~-=~-
-:~~::E:~=m~:··~===·:I==:·~~~~i~~fE=~-·~~=~:· ..

Z1.~_5_-137.Q .'_"'_' .. ._.__. .. _ _.10,95 -
20- 7~1970.._. ..... _ ._" . ..__.._ ..__11 ;J.18 .... .. __.. _
17- 8-J.970. __ . . "" .. __._ ....... ....11 ~'il~ .. _.._ .... __ .

. 12....0 _:__ ._ .._.__
.. ).2,~2 '. " ..._. _
... 10J.tr7_ _.__. _

.JOJl95. . ..... .. '"
11 ,18 ..__.__

. 11,4.4... __ ~_._._

...... - ..._--

--._-- -"'" ... -.__ . -". __.-

......._........-
.... _ _ _--

5 _ ANALYSES CHIlVllQUES (en mg / L) _. CHEM/CAL ANAlYS/S (in mg / l )

K +Na +Ca + + Mg+ +CL -

~.._....

Date du prélèvement PH 1~l1dllctiVité r-·-
J
'-··

Data of cottectton Terrain CtJndl1ctivit.~ 1C03 H'- 304 - -

Field l'il mhos/çm •

I-----------.+----J..-. ----.-----~---~---_f_--_+--_1
r-r--: __•__1.l.;..~~;~.~._rlü-.....- ...- - 6,9 1 .. 2, 6 -- -- --.. -1· ..- l'· .. ··-~, ~I ')0" t: _ .. ~; .. -, - ...---.- -- -:.----~---

. .,CL.L:",.or-"~-= :~ ..l,~ =.~"Q~~..":
.. -. .... ·-1·--.... -..-_._.."- ------.-.- --- .......--

~-~.~.~~ ~_...--~ .....~r=~-~ ~~~ ...:~~~-:. ~=t.=~~~~~_=
..-.- .. ---.... ~--_._.--'--- ------- -'-"-

... ._' - .. -'- .-.- --.- -. '--'- ---_.-1-.__.--._- -.--.....--

______ '--__. .L. --'"--__-'--__--'

ETR.··29ïG52



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WELL CARO-INDEX NO 14

1 _ LOCALISATION DU PUITS _ WEU LOCATION

Nom du lieu:

.... _._-- -----
Neme of place:

Coordonnées:

Latitude

Longitude

____e~_l2.' IL . __ .
__... 4Jo. 33' E

".

Coordinetes :

Numéro du puits

-------~-... ..... . ..._--------'---
Weil number :

Oemerrt.ed well OI} the bank of JETUm river ncar IEGi'J1So.UU __. _

2 _ CARACTERISTIQUES DU PUITS _ WELL CHARACTERIST/CS

o.....__._._-_._--
Hauteur de margelle ou. de tubage par rapport au sol l en mo) :

Height of curlJ or casing to the ground (in ml :

Diamètre (en m.)
2 z::o .

--~._._.__ ... _- .

Oiameter (in mol

Profondeur totale (en m.)
.8,61

Toral depth (in mol :

Utilisation . Population et bétail

Population and catt.Lc

3 _ ROCHE AQUIFERE - WATER·8EARING DEPOSIT

Alluvial deposits of cEIŒIl river



4 _ MESURES DU N~VE;\U D'EAU VVArER LEI/El MEASUREfIIIENTS

----.--.----r.------o------------~

Date de mesure iNiveo:u d'eau à partir de la . 1 Niveau d'eau il partir du

!margelle ou du tubaqe f en 111) sol (en m.)

Date of messurement ·~./iI:r!r - tevet trom ciJrb or cssmç WateT· level tram ground lin m. )

lin m.l

--------_.__._----.-+--_._'------------
______ .1.7~. 2-3. 97ÇL .. .. ..._. .....

4- 6-1crlO.. .' .11 .. _ ....... _._ .. '_' ....

8,)6

5,,34·

. - --_ _.-' "

8.J6
5,3h.

.--_. j

._--
--

5 _ ANALYSES CHiMiQUES (en mg / L ) _ CHU.1/CAl ANAlVSIS (in mg / L J

C l - Ca i" + Mg + + N + K +a

_.. -- ...- .- ._- _. - _.

t: 90 15 5. 206 ....55.0 .._L2~;L) . . ... .... _. .

. - .• ' ._--.- .. . _. - -- .. -- - - - - _.

.. . -- _.._._~ ... - _.--- - - _. .. -
..-- - ---1--- ._- -_.._.- - - - -' --

-- .. . . - - . _.- ".- .- - _._- -" - -

---_._-.--_. - _ .. .. .- -_. - .- - _. .----
.. "0 . .. - -" - .... 1- _. .. ... --- -

. 1----- - .. ._. . . ..~- _.. -- _. ----]
__L



MISS/ON D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project
.FICHE DE PUITS _ WELl CARO-INDEX NO 15

1 _ LOCALISATION DU PUITS _ WELL LOCATION

Nom du lieu:

. Name of place:

0_" __0. __ ._0- ~. • __ .••.. _ •• , "' ' _.

Coordonnées:

Latitude

Longitude

Coordinates ;

Numéro du puits

Weil number:

___6° .35.!.. JL _.
____._44°_..~2'. E

."- .-._-_. __ .. _-_. __ . ---_._ .... - ~~-

Situation: _.DaDs-le...lit_ du _.F.AFEN à .1B.km au Sud de lŒmU-DItHm.......?O.J:l.Q-~1!it.s-
_., _ de 200 m de .Long .en anone du pont ._._... ,. __. _
__ __In the .FIHEU .bed - 18 kra on the :':outh of J3BRI DAHAR l1ell.,art:.;ca:t---
__.__ _of 200m of. lengtb upst.rcam the bridge' _ .._

,

2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERISTICS

Hauteur de margelle ou. de tubage par rapport au sol l en m.) :
.' ....._... __ ....9 . _

Height of curb or casing to the ground [in ml :

Diamètre (en m.)
1 20 . .

_~_ • ••0_ •• _- ._•••

Oiameter (in m.l

Profondeur totale (en m.)
6,12

Total depth (in m.I

..

Utilisation Bétail .

Cattle

3 _ ROCHE AQUIFERE _ WATER·BEARIfl/G OEPOSIT

Alluviul.dcposits of FAF1~E ............_-- _--



N'? :._.15

4 _ MESURES .DU NIVEAU D'EAU W.4Tf!7 LEVEl MEASUREMENTS

5:67 ..
6,61
O.\crI,le du ..FAFEE)_
6 0.... ,

------,.----..-------------·---1-
Date de mesure INiveau deau a partir dl? la Niveau d'eau à partir du

marqe lle ou du ~ub~f.'Q!C,' 111.) sol (en m.)

Date ot meesurement !Y/arer .. leve! Irom curb or Lè.\'lng Weter - level tram ground fin m. )

If in m.l

___ .... 5.~ 3-1969___ . ~-__-_±~~-.-.-.-- 5,67
.J4- 2~19?O,.. __ .._..... __ .. 5,61

._.... ~8- 5~1970. __ ... ._. .__ . .0 ..
2~. 7...1970..__. .._.. .__ . . 6,0

..- _._- . ,-_._--_ ..._-.- -_.. -

." .....

. ,--- _._-- - _ _ ,... __ ---

-----_._- -, . . - -~~.=._----{- -
....- _. _ -.--.---

....


... _----

... ... -'J---'

5 _ ANALYSES CHii\!j!QUES (en mg / L) _ CHEMIC.4l ANAlYSIS (in mg / L )

C l
_.

C <J + + M 9 + + Na + K +

.- r .. _. .. .... ----- - --- - ---

_. - - - .- .....- - --- _.._- - - ._---
_. .. --- -- ---- ... - -- -- .. -- ... .. .- ...-
-. .- .... --- - .- - --'. _.- ~-_.-..- -- ..- - --
-- .. --. -- .. .. ---- - - -"- -- - .- - -----

-- .. .. - ... --- - -- - -- - .. -- --_.. _--
--_. -.- .... _.- .. -- ._--- -- - ------ ------

_o. - -- . - ----- .- .--.- - ....- ..-- - .. - -
- - ------- -- .---- ----- ... - ._- -- _. ----,

-- '--. 1

PHdu prétèvernent

of collectionDate

Date Cunduct ivit èF-f~
Terrainl Conductivily C03 H '- IS 0 4 --1

field mmhcs!con ! 1

----1-
2
t---:-.~ .._-; 1 1

_. lh.-;2~7Q .......-_.7~·,.·t-· . j~5 1," ·1 -

[ ~_._j__.__L,_._. t_J__.__L-

F="TP -- Î({i I~') é~



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebetle project

'FICHE DE PUITS _ WEil CARO-INDEX N016

. 1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom du lieu:

Nome of place:

...... - __ -._- - ._.._----~--._'_.-

Coordonnees:

Latitude

Longitude

Coordinotes

Numéro du puits

Weil aumber :

_--:6",--°_44' II .'
_ .44,o.17'·B

Situation: -S.u:e-le...bord..du . .FAFEN près de IEBRI-DAH:\i1

_ ..... '_' " .On the .bank of FAFEN river neal' KEI3HI-Dl\H.o\l1

2 _ CARACTËRISTlQUES' DU PUITS _ WELL CHARACTERISTICS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

.,_.__ .__._-

.'.

.' . 0... . _
Height of curb or casing to the ground lin ml :

Oiamètre (en m.)

ûiemeter lin m.l

__p1.UtLtar..ré .. de..O,SO In de côté

square well of 0,50 l~ side •

Profondeur totale (en m.)

Total depth 1in m.l

Utilisation " ...._. '''' Bétail

Cattle

3 _ ROCHE AQUIFt:RE _ WATER-BEARING DEPOSIT

. '" ...Allu.'dollS-.du Film·!

.... ft.Uuv;i.éÙ.deposits of F,UèSN



4 _ MESURES DU i\lIVEAU D'EAU WAïER LEI/El MEASU8EMENTS

r

---_._---- ---_._----_._---
Date de mesure NivC30J d'eau cl partir U8 la

marqe ile ou du t ubaqe Cen m.

Date ut messuretnent «ter - tevel {rom cl/rb or cas/ni!

(;:1 m /

Niveau d'eau à partir du

sol (en m.)

Weter - level tram ground fin m. )

-Ü.Q5'Urc:~. bi~.jourl'-<l.li?3.:rCL . __.._
.ctu 1.0 octobre 196e. _... . ._._vo~

__au_.'22 février 19.71 .. .__.
grJ.phiques nO 2)

n° 24

_Do.ily measur-emcnt,a
_. (tHo t..i:::es El. cley:)....._.. .
__ froi:. lU oct.ober-. 1968 .... __ o'

--.tQ.__ 2,~îeb:ruélry 1971 . _.. _

----- ~,

graph nO 2.3
n° ;1+

--------- - .. -_... - --'---"-

K +

. 5 _ ANALYSES CHIMIQUES (en mg 1L) - CHEMICAL ANALYSIS (in mg / L J

Date du prélèvement PH COr.~~cti'J~~ 1 'r---
Date cf collect ton Terrain COllffuctivfty C03 H -1804 -.. ci ':---1 Fiei~_ _ :...mhO~~/~i\ __-L... ---ll__-.._-
----1-5 ...2..70 - ..- .. 71':2.- -. .3 "c... 1 .. -'- - -. - .- ..--.--

~~,17~~~~7U:._ .. ... .:1.= ..1:":' ~.i2â' :'~ 42°1 138
~ ~~36 ..~6~=~133~ . <~'6.

----1-- -..-..--. -----.- -. ---- ... - .. -1---. . ---- -. -------- --' -.._- --- .-.---
·--1· --'... -1-- '1-" . - ----- .- .. ------

.__. -- -- -~ --1--·- -- .. - . --. -l- "-, .." -. ---.-.-.-I---...J -.---_.---.---______.. ._.L__--'__._.__.. ....... _.. -.-1- L I~ .



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shehe//e project
,

'FICHE DE PUITS _ WEil CARO-INDEX NO 17

'. '

1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom du lieu:

Name of place:

Coordonnees:
Latitude·
Longitude

Coordinates :

Nunrero du puits

___._ K,E ..HJLJ~.n A Je A. JL

__~6.~-44' IL...
___ 4!~_~~ 17' E .

.... ,.... _-- ._"" ... --- ... '..-._-- ...._-- _._--

Weil number:'
..........- ---------

Situation: ---Sur .Ln .bard .du FAro: près de ~BRI~DAHAR

_... à 50.mètres au Sud du puits-térnoin n" 1
____ On the bank of FlUEr·j river near r-:EBlU-DAHiUl
__ ._." at 50 met.er-s on the South of .·teil nO 1

2 _ CARACTËRISTIQUES' DU PUITS _ WEil CHARACTERISTfCS

.. .. ...._... . ..... ----,--

Hauteur de margelle ou de tubage par rapport au sol l en rn.) :
'-'_."-"'., ..-..._------ ..._-_.Q._-_...

Height of curb or casing ta the ground (in ml :

Diamètre (en m.) :

_-PUits.... rectangulaire
Oiameter (in' m.l rectangular vleil

Profondeur totale (en m.) :

15,0
Total depth (in m.l :

(1 Jo: 0,50 m)
(l X 0,50 ra)

Utilisation : .. ._.rQpulation et bûtail

Population a!ld. cattle

3 _ ROCHE AQUIFËRé WATER-BEARING OEfOSIT

____ __ _ _ Alluyion~Ld!.l_ .FAFEN

___.. __. _.__ . .. .. Alluvial. deposi.ts of FAFEl·j



4 _ MESURES DU NIVEAU D'EAU WI:TEH lEL/El MEASUREMEfVrS

nO 2)

n° 24
( + "'0 ti·~·,~ ., c.';,,,)_.. 1..,1.10 _ •• t... .::;. l.-. < .....:

_ Dai.Ly neaeurement s

Date. de n1eSUre~~ivea~'c::-~-~~rtj;-dC '~I-Niveau d'eau à partir du
, marqel io ou du tubaçe (en m.) 1 sol (en m.)

Dale ot meosurement ~'i.1"{![ - ,',':'1el tram curb 01' cilsing l' Waler - levet tram ground lin m. J
. If in m.J

_!IcDures. bi-j01.~rlJ31iÙrc:.:;,__l_. . 1-
.1· - • • 19/0 l' l' n" T'_-uU l.er ,1anVlGr _. . (,)7--- .... - ..-I-v:QlJ.' r:J.~2p.lJ..que:3 ',)._ .:-.

_au 22 .février .. 1971.-----1--.------ '"'' n" ?-i l• .._

~. ·~~~-=I~~-.
... ._+__ . gX'2.'.Jh .'.

-- i'l'oJ:'. 1 j anuary 1969 ,' __
_-19_ "') fcbrt!i:'.ry 1971

5 _ ANALYSES CHIMiQUES (en mg / L ) _ CHEMICAL ANALYSIS (in mg / l )

- Ca + + Mg + + N + K +a

--
_. - .. -- - ----_.-- .. . -

" 9 ;;1; 5 -- __.7.f:l., ).. - -_.15 c .. .J)~, .6 --

._-- - .. _. .. -- ._------ - ..- -

•... -- _. --- _._- - .- -- ---- .-
._- -. .-0. _., -- -- _. ---- _. -_.- ---
.. -- -- --- -- .- ---- -- -- - -------- -

-- .-- - -- ---_. .._-- _. .. - -- - ---

- .- - -- ....- ~ .. _-.- ---- .. _0_.

- -- --- ... .- -- ..------ --. - _.- ... -

---

rDJte du prélèvemen;r-;~~--T conduc·t-i~itél----ll--
Date cf collection Terrain', COfiouctivifr 'IlC03 H --IS04 - - CL

Field mmho:;jcm j
t----I ,., r)·I---;-·~_·..--JI --1-·--__..__ 150:-.:··70 __ ... / -ff;' J~)~" _.. ..

?7 . ,..., .' ''Il' / J - ( .....

- .~~~1~7v_ -.- -- . __.=_~~ __.~~ 0_ --.--1-·.. ·-!~ 0 r'O
J.._ .. L

=~= '-~-~~.~~:-: -_. -.~~- ~ll~- .·1.:1 .
r-- . .T -- ..-.,. --- 1

,
[ .' .. ~:-l· -- --. JI'· -_ .. -. ~.. . "'J"- -.. .T-
... -.. --. -- ---1-- . .. . '1' .. .. -".L
____________J.__:.-_L . ... __-L___ '---__

"TD·-'}n~rcn



MISSION D'ËTUDES DU WABI -SHEBELLE _ Wabi -SIJebe/le project

FICH E DE PUITS WELL CARD-INDEX NO 18

1 _ LOCALISATION DU PUITS _ WELL LOCATlO,V

Nom du lieu:
r·iAHft.IlATO------_..__._._~-- ----.-" ..-

. Nome of. place:'

Coordonnees:

Latitude
.:. Longitude

Coordinotes

Numéro du puits

Weil number:

at 10 km on the South of KORltHiL"",..l1cc_es.a..__
• l

Situation: -Zone-.de puits de 100 x. 300 In t. 10

_ . __... _ large piste. de bétail
_ ....._-._ . Well area of 100x 300 r:l

______.__ by a vide track .of cattle

k1:1 . au Sud de KOHAHE -. Accès.-pu_:_

2_ CARACTERISTIQUES DU PUITS _ WELL CHARACTERIST/CS

Hauteur de margelle ou ,de tubage par rapport au sol l en m. l :

--_ .._-Q.- '---"'---,---~-
Height of curb or cosing to the ground fin ml :

.'.
. ~t

Diamètre (en m.)
__..l..,"O .. .__

Diameter lin m.l

Profondeur totale (en m.)

•

Torol depth 1in m.I

Utilisation .. _Bétail

Cattle

3 _ ROCHE AQUIFËRE _ WATER·BEARING OEPOS!T



4 _ MESURES DU NIVEAU ITI::AU W.411f1 LElin MfASUREMElVTS

Date de mesure

Date uf meesurement

N~~~,;':--~eau-~--~;~t~~;~-T Niveal! d'eau à partir du

margp.l!e ou du tubage (en m. sol (en m.)

W/irfH~ ievet trom curb or L'asialj Wet er » level tram ground (;/1 m. J
(in m.J

----_._---'----
. ._1)-..2~1970 .__._.._ .....__ ~__. _._. __ ._

.14-- 2-1970. ._.._.. _ .
___... _.15- 2,w1970 ._...__ ... __ _ .

. 7,1) .__ ... .~._ .. _._.__
7; 20 .. __ .' _...."_
b ro. ,i ....

- -- -·---·---1

I~: .
t ~_ J

._.
-e-._-._-.-_-_.. .; . ......

5 _ A f\lA L.V SES CH HviiQUE S ( en ln 9 / L
,1 _ CHEM/CA L AflJALYSIS (in mg / t J

..._.- - . --.- -- _o.._... _._. ".

D~-;;-;~ préle\ier~~-~-r cOn~jctivit-él---11--~-'R ~
Ilete of coltectton T~r~~inl CMdurtivlty IC03H-iS04-- Cl- Ca'r+ Mg++ Na+' K+

Field 1 rn mhos!cm 1 J
l~~--..--..... ~=t:--r----~-t-- l--'-~r- . '. . ...
Il:::~~::: --::: - -'::j:.-- ' 1 1---- -----
--.--.... ... ...- ' .-- _- '-1---'- .-.. .- '-1'-' '1 --- .- -.--- _-. - - ..-- --.'-"" - ----.. _.. -

-- .. ..- -:-::::t~:::_-~:. - ·..-:::L_ .l:-. ..}..:I:: -.....••. --::::::::::::: :::::::::-
'._---,1- --- ._.- .."..-...--".-..._.! - --. _...r -. .. .-r ---._- "---.- .. -- -.-.. --..__.._..---..-

F=~__=:··l-j-=__~--::::~-_:I_ -l~_=l--····,·~-=i-::·--,-~~nj==~
CT D _. ~) n-; r-r: .-,



MISSION D'ETÙDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEll CARD-INDEX N° 19

1 _ LOCALISATION DU PUITS _ WEll LOCATION

Nom du lieu:

Name of place:

Coordonnées:

Latitude

Longitude

Coordinates :

NUl'lT2rO du puits

----.-2!:-. 58' 1.:"
___ ... _.43.0. J)l' E

-_.-.-.-..
Weil number :

Situation: _U.Qcbrcux pu.its dans la rivière GULLUL près de.l)EÇJ'H~!\c.J)Q..,_.ay.~llo~_
_ . _.' __ de la. piste ŒGMiBOun. - DEGA:!-::EDO _' .
______ . Numerous wells in SlJLLUL ri-1er, near DEGJl.H-HEDO, .ori the Horth _

of DEGJmBOUR - DEGAH-i·iEDO rcad ._....... _.. _

2 _ CARACTERISTIQUES DU PUITS. _ WEiL CHARACTERIST/CS

Hauteur de margelle ou. de tubage par ·rapport au sol l en rn.) :

. - -- .-...~.. -40_------_
Height of curb or casing to the ground fin ml :

Diamètre (en m.)

_.J,o ...
Diameter (in m.I

Profondeur totale (en m.)

14,38
Total depth (in m.J

Utilisation Bétail

Cattle

3 ROCHE AQUIFËRE _ WATER-BEARING DEPOSIT

__ __ . AlluyiQllS.. ..de la rivi0rc JUTJ..UL

._. Alluvial dcpo s i.t.s of :..>LJLLUL river



NI? :_.l9

4 _ l\.Ii ESURES DU NIVEAU D'EAU WA1E8 LEVEL !VlEASUREMENTS

Niveau d'e-au à partir du

sol (en m.)

Water - levet Irom ground lin m. J

Date - de mesure

Date of mcssurement

--1 -N iV0é1U d eau a
margf?llp ou du

W'1,er ~ tevel Irom

1in m. /

--------------'-----------...
partir de la

tubage (en m.

curt: or Cii,I~7!!

- _._--------------,.--------------;
____...2Q.,.,,, ;2-1970.__ _ _. . __.. . .....

iJ,- 6cal9?O .... -. .-- _._. .. __ .
1 ., ('v,

.l,'lv

12,?O
_12Jl.~.

13,28 .--.-.._--

--._-

i

1

_·-- _···_·.-
--- ..

t-------------- -- .

._--_.. ---.

-_.-.-._- -.. --. -- -- -' .... ' ... -... --'---c- ... - ..----

_ ..-- .._-
. ----- ------

I=~-~-_---· --

C ____________.l _

- - --.--
-.... __...-

_.--

5 _ ANALYSES CHiMIQUES (en mg / L) ._ CHEM/CAL ANALYSIS (in mg IL l

K +

1D<"Ih-l d~~-~ré !èvement P H~l'--c o~~u~ t ivi t é T-·--_-'Jr-----.--------r----r------..---....-----.
ûste of collectton Tertë?,r.l COOduCtiVity 1C03 H -18°4 - - C' - Ca ... + Mg + + Na +

~__.____ Fiehi ~n;mhos/c:~f--+----+------+---+--+-----l
;. ?!)"ê"2~.7O' ._. -7 pl-;. ~_ 1 .• 2 _1. ._ ., _ _ .. ._

=_~ ..-I,~~"7-0-1_~~2,3~-.t=1;,~1_550. .. l ÜG - _.19,5 - _,.85-_},L

1-----·----·--------. -- -.---.-. -- -- -- - ------ -',--- ..... - -- ---- ..1 -- .--- --1 ...-. -- -- -.--- --.-- -- .---.- --- .---- --- -- ..---- ----- -

I=~:·-::~==~ .-..-.~.--- •.....•... ...-= :=-::-j.-: ::. - ~ ~ -. .~ ~=..==. -.~ ~~-=-=

I~ .. _. -.....•--=:~_=l:=·I~-:·t~·~·t:-::~-~ -l··~---- -- .~- =--.~~:--~=:.--- ...-..~.-~- =:~=-=
- . -- .. --.-------- -- ---- ---- - . -- - -- -- - _. --- - -----..-1--· --- --_.--\ --- --.-- --__ o. .--" - . - - - - -_

t__• .. ....-__ •__._L ._L .....__ _ '--_.. _



. '

MISSION D'ËTUDES DU WABI,:,SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEil CARD-INDEX NO 20

1 _ LOCALISATION 'DU. PUITS _ WEil LOCATION

Nom du lieu:
___..__~s E GE G__ ...__ . _" .

Nome of place:

Coordonnées:

Latitude
.'

Longitude

_~A9t N

~_42° 50' E - -_...•~_._._---_._._-_-.:....-_ ..
Coordinates :

Numéro du puits

---_... __ .._~_.. - ........ - .. , - .. --_._-----_._-
Weil number:

,
Situation : -l1QmQr.e..\ucpu:lts....dans la rivière SULLUL près de.:la pist~SE~CL~_IJli:.GftJI-{

_ .. .. Numerous \'lellsin .SULLUL river near the rcad SEGEG ... IJEOAl{...!·~JX) ....'_ _.._

2 CARACTERISTIQUES DU PUITS _ WEil CHARACTERIST/CS

t
Hauteur de margelle ou de tubage. par rapport au sol l en m.) :

..... _.. - ... -..._~Q,-----

Height of curb or casing to the ground (in ml :

Diamètre (en m.)
__..l~Q .. ... • ..

_..----------

Oiameter (in m.! . ,

Profondeur totale (en m.J

Total depth (in m.l

Utilisation Eétail

Cattle

3 _ ROCHE AQUIFERE _ WATER·BEARING DEPOSIT

. .AllurioDS de ln. rivi~re SULLUL

"Alluvial. dcpos.it.s of SULLU1 river _ ~._. __..--.1_



4 MESURES DU NIVEAU D'EAU WATER LEVE! MEASUREMENTS

0,57.-. ._.__. _
0,50. .

Niveau d'eau à partir du

sol (en m.)

Wst er - levet Irom groulld (in m. )

r Date de mesure -----f:.~~"u·-~-·~'Jua par t ir de -';~--1

[

"llarg e i le ou du tubag~ I en 'jl.l')
Date ut meesuroment Wafe!·· /.':110/ tram curb ur .7asin!7

fin tn.l

.__.__21:_ t~ 97~-~-=-~-~-=-r==.~=:~-- -. ~~~ ..~---. --------------4
__.. . 4.. . 97.. ... _. -[-. __. . _. .... ,

t--..-.

.- .. -- ·:---1-- .- 

_,··~~l=- :J ~ .C, ---"
5 _ ANALYSES CHIMlQUES (en mg 1L) _ CHEM/CAL AlVALYSIS (in mg / L J

-.- -- ...- -- .----. --'- 1-- _.-- ..- ------

.- --- - --- - .- _.- ----_..-_.- --- ----

'- -_._._._-- --...._----- --- .__.._---- -----
- 1-~.. -=E~~c_· ~~_

K +Na +



'MISSION O'ËTUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WELL CARO-INDEX NO 21

1 _ LOCALISATION DU PUITS _ WEll LOCATION

Nom du lieu:

Name of place:

Coordonnées;

latitude

longitude

Coordinates

Numèro du puits

Weil number :

.' . .

__.._~_.Jl.1'._.D.:.J:-ll ...:.----.._._.__~_._.. ,' _~,----,-_

____6.~o. 401._JL. .__~__.__._ .. C.o.o ... 0 _.__•

_'0"'" ._U4°._11' 0 E. _ "_.'. ._ ..:~.o '0" 0 •• ' .• 0 _. .. o_---'-~

, ,. ,, '

Situation: ft. S.cLnètres à gauche de la. piste 1ŒEllU-DlŒ.Ll...ll .-..D.I~NftlL~_. _
__... _ .._ .... Vaste zone de puits i: 12 ln de lŒBRI-DAH.AR .. _.._..__ . _
__0 ••• _0 • \'lido. aren of wells, at 12 lca f'ror; .1\)~:anI-DAHftJl .. __ .0.. _0.00 ._'_._

.at 50 metcrs on the lcft KrmnI-DAH.<iR - DANAN road __.._. _. . _

2 _ CARACTËRISTIQUES DU PUITS _ WEll CHARACTERISTICS

Hauteur de marqelle ou de tubage par rapport au sol l en m.) : ' .
• ...0'.'0 '0_ ._o.o ..~_~Q ~--

Height of curb or casing t» the ground {in m.J :

Diamètre (en 'rn.)
__2,.0 '.

ûiemeter (in m.I

Profondeur totale (en rn.J

Total deplh (in m.l :

Utilisation J3étaU

Cattle

---.-.. :...._-

3 _ ROCHE AQUIFËRE _ WATER-BEARING DEfOSIT

___ o __ _._.o.Ctcr.dt~...ll!.6pandagc su.r cal.caf.res de _KE.BRI.~.DlŒ.AR_..__.._._. .._

..... _ .Local, depos.i.t c on I-:EDl1I-DIlJIMl li.uestone



. NQ ;_21.

4 _ MESURES DU :·.J!\/EAU D'EAU WATE.R LEIIEL MEASUREMENTS

r-------·--------------r··-------·-----··-----·----------.----~-------__,

Date de mesure Niveélt! d'c'-iu a partir de la Niveau d'eau a partir du

;"ll<l1!)elle ou du tubage (en m.) sol (en m.)

Date uf meesurement Waler ~ leve! from curb nr CilS!i;!! Wster - levet fram graund fin m. )

(in m.l

===~: ~=~~~~-:.:~~~~~]~~:.::
_ .._.. 23-. 7-1970. . . ._ __ .

. 25~ 6-197.0.. _ ..__.._... ..

1,10 -1'
3,lQ ...... . _

o .... (zone LnondéeL.
1,0 ........ _... _
2 4r... ., J .... __ ...... _..._ ..... _

.. .. ...... -- ...._---. .-._---

. _.._--_.. __.._._._-

.... _.... -

._---

1--.. _
. ...1--. --'

5 _ ANALYSES CHIMIQUES (en mg 1L )
,

Cil EfvilCAL ANAlYS1S (in mg / l 1

- - C L -

1

Ca -t- ~ Mg + of- N a -t- K +

..---
- .. ..- - .. .. ---- --- -------- -_._..._- .---

.- ---. -- . _-- _.- .-..-.-._- - -- --_._._-- --_._--------

1
.. ... - ... ---- ,,- - .. .- ---- .. ---- --- _-0-' ..

- _. _. ---- -- --- .-.-. .- -- --- -

..·1- ----- --._- _._.__.-
1

.. -- ._. -- --_. ----_.- -'-.._--
._- - -----_._- -_.-

--

--·~~l~~~ ~ .~. -. ~==.~-:= - -_. _....- ----

-- ..-- _.. -.. -- --_._--- _._-----
._.___L__ . 1____.__L.

PH

~
--~_. .

Date du prètèvernent Condu~ti\'ite i ,-,,....
Date af coltectton Terr.ain ComfUCIIVity 1C03 h 1;:;,04

Fieid m rnho!>/crn 1

t '--'--..~_ .._-~----~ ..
-._-.=_'iJ.

1

••.""..•2.__.."".'..G.

r

...._.. .. ---. 7,2 .'" 2.~61' '1
.. - - .. l' ....·1-·--..... -,1 .. ./.

-""''''- '-" ........ ~.~.-- - _. ~~]=~-.~-. ... -.. t.. .J~
1 1 j

····_-:=,~~~~:-r-·F-r
- '.--" -~---- ··1·-------· .--.. . -,---- ...[. ... .._. L_..._. ._. ..__.1 1._....._._



. Weil Humber:

MISSION D'ETUDES Dl;J WABI-SHEBELLE_ Wahl -Shebelle project

.FICHE DE PUITS _ WEil CARO-INDEX N'o 22

1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom .du lieu:
..__. _. __._.~__._-.12~_1L~p__ ....__..... __.. ._..-;-_.---__---:--..;..

Name of place:

Coordonnées:
latitude .6° J7~ .1-1... ._ _. _ _.. .. . ,..__ ...__ . _~_
longitude: _.: :.44°. o6'E _ "'._."_ .. ",.,.,_

Coordinate;

Nurrrero du puits

1 •
1

. ·1 l'
;
1

Situation: Vaste.-zope...de. puits A droite de .la pist.e KEBRr-PAHML~..D!tNAN .. j _

_ __ __ .A 25.km delŒBRI-D~.HA.R _ --..--.- !

- ..-.---..---l'lide··area of wells on the right of KEERI-DAH1UL~---"D.ANAl:L..roa~.._'_·-
___.... ... 25 km.fr.om IŒBllI-DAHAR ... ." __ ._. .' ..._... _... ..__.. j

1 •

.
2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en m.) :

... _..... _...... _._--- "-' ...-.'- ..Q.
Heigllt of curb or casing to tlle ground (in ml :

•
Diamètre (en m.)

--40 --
Oiameter fin m.l

Profondeur totale (en m.) ;

8,25
Tate! deptll ( in m.l :

Utilisation . ._. Population et bétail

Population and cattle

3 _ ROCHE AQUIFL:RE _ WATER·BEARING DEPOSIT

__ ... Cuvette..d!.6pa.nc4tge. sur calcail'e:3 de IŒBRI-DAHAR_ ..-------.----
__ _.. Local..depoaât,a on.lŒBI1I-DAHi'H limestone -"---'-_



. 4 _ MESURES DU NIVEAU D'E/-\U WATER LEVEL MEASUREMEIVTS

... .._ 3.~51. _.__.._._. .~._._

... _.. J~.62 ._.....__.. _
-- .. 3 Il.QJ . . _

.2,95 ..__.._.~. __ .. _ " - -
. 3;00 _.__." ..

2,15. .. _ _
6,5.0. . _ ._
6 p:

. .;1 J. . _.._..•...-

.... 4,.7.8 ,.-_.
..4,55 __.__
4,67 .-- -.....-

partir de la Niveau d'eau à partir du

tubaqe I en ln. sol (en m. )

CI/rD or cas/ng Water - level tram çround (in m.ltroin

N iveau d'eau il

margelle ou du

Date de mesure

Date of messurement IWaler - tevet

!f!n m.l

___._29- _9-1968 .. -..-.-----L----.'.-..-..-.----]-·:.51

f--_ ...20- 7-1968 ... -. -.. ···--1--·-··-···· _. ..3 F.6~~.
~_ .. 1~ 8-1968 " .- ...__.. \. ..... .... _.3,03

-- - - 2~:lO:1~6~______I__ ' " 32:Z6
1. Il 1jQ ...._ __._. ._....... ,
26--12-1968.. __ __ .._... __._ 2~15

11-1-1969. -----.--.-.. 6,50
__... __ ... h-2-1.9.'?0 .. . . . _ 6,15

2- 6-1970.. . _.-- ._. 4,78
_.-23~7~1970__._'.. ' .. __.. _.. .. 4'155

...25- 8-1970 . .' .. .__ 4,67

........._--_._--

.._.- ..... _.. - - -""

-_._--_..- - ..~.. .. ....,.-- .._._ ..- _.".-

... ... --'- .-. --_....._--..-

'--....

.__._._-\.-:_. . .'

....- ""1--'" ........ "r
------- --1--- ..

-_._----- --"--_ ..

... --. - :- -" -'- .....-
..........__ .. _-_._._--

'--. - ..... - -_...

5 _ ANALYSES CHIMIQUES (en mg1L) - CHEM/C,4l ANAlYS/S (in mg / L 1

-

C l - Cil -t- + M + + Na ... K +9

.. -_.." . - - .,' ------1_._---_.. .'-

Î [-j ')1 r: 4.8 -.._L9.. ')t:: _6_-- ,- ., -. <GJ,.j.) .. -- . - .. __ .._t~:J.,

-+-_._--- ... .- .------ .'- .. -- .. ..- -'-- --.. ...

'1"-'
'. _.- . .. --._- _0·-- ... .- -.._---- --... - --_. ...._- - -

...- .., . _. _. - .. . -- -- . .. ... _.- ..- ..- _.. -

. 1 . . --- -- - . .---- .._- ---- .- ._- --_ ...._.•_-
1

r--"
-- - - - ,.- .- _.--- .. -- - .------- .- ------- .._-

- -- . .. - .. .. . - - .. .. ... -_.- --_. ._-- -- ..- -----

-- - -' ---- .. ---- .- .... - ..-- . -_. ._-_ .._-- ---- -_._____.L____.__1

PHDate du prélèvement

ûste of collecuon

Co~~uctivité-l !~
Twain Cm,d."ivily C03 H lS04--

Field mmhosjcl11

~._---------+-_._-. --_.\-- ---

----·_··-4,...2."'.'10 ..-...- .. 7~5j-' -. 2/1 ) "
f>- ( ~.~ 1 t: j'."'" i, .r-.r-.___._2~--7.V_ - - ..-. "-<0':;) ..1" c·\) l.L ouO

=-~----::- <l~--- ··r··'
.... ·-~~::l·:::-j-l ....

. ---.-." . ········_-··---L'..·· .._[._ , - -r .. -. "1'" '---1'1____________ __ _ .._.._._~._. .. ......l



MISSION D'ËTUDES DU WABI-SHEBELLE _ Wabi -Shehe//e project

FICHE DE PUITS _ WEiL CARO-INDEX NO 23

'1 _ LOCALISATION DU PUITS _ WEU LOCATION

Nom du lieu:
K.4PTINAG

Name of place:

Coordonnees:
latitude
longitude

Coordinates

•Numéro du puits

We;' number:

_.. _ .. " __ ._'4.__ .. ..-;-__.. __ •.. _ .... _

......_.._---

Situation: _fu.s..i.e'Jrs puits clans la rivière CAPTTIIlI.G . L. 50 kmde.JŒB~DAHIlli.,__
_ . sur la piste lŒBlU-DAHAR - DAl;!-,l--! _ ._. _
_ __ HalV wells ..in F.APTU:,'G river at _50 km froo _KEmI~DAHAR..911.__._ . _
___ ... KEBRI-DAHAR:- DANAN rond . __ .... __ . _

.
2' _ CARACTERISTIQUES DU PUITS _ WEiL CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :
.. _._... .._.__ ... . ...-0...- _

Height of curb or tBsing 10 the ground (in ml :

Diamètre (en m.)

4,0 ._.. _ _ .
Diameler (in m.]

Profondeur totale (en m.) :

2,50
Total deplh (in m.l

. _.- _ _-._---

Utilisation . Bétai.l

Cattle

3 _ ROCHE AQUIFËRE _ WATER-8EARING DEPOSIT

__.__ ' .. .AJ1'lvjons......s.ur calcaires de }~DRI-DAH.AR,_,_,_..

_ .._.. . ...._ ..__ Alluyial deposi.t,s on hEIRI-D1\HJ\H limcstone ...... ',....,-.•. - .•'--

'.



4 _ MESURES OU NiVEAU D'Ef.U !![lATER lEI/EL MEASlJllEll/EtJTS

. J.,,:;o..
+0,,:).0 (écoulei:lcntl_

. 0,38

Niveau d'eau à partir du

sol (en m.)

Weter .. /eve/ from çround (il/ m. J

--------------....,

.,O,j8

~~;~au-~~:ec1u~--f1a~~~;~--

!margeli<? ':'u du tub<:ge ( cn i11.

1:~'atiJr - leve] Irom curb or cestnç

lfin m.l

------:'_._..__ ..

Date de mesure

Date uf meesurement

_'._..." ~..~_ 2-1970...." ._ . _..._.__. .' ._ ..
..... 2- 6-1970

__. __..25-.8-1970 ..... . ,_.,_

L··-.····_..

___~__,l _
-~ .-

5 _ .ANALYSES C~"H;\,~IQUES (en mg / L) _ Cf/rtl/CAL AfVAlYSIS (in mg / lI·

J< +

.. '- --------



MIS810N D'ETUDES DU WABI-SHEBELLE_ Wabi-Shebelle project

.FICHE DE PUITS _ WEiL CARO-INDEX NO 2l~

1 _ LOCALISATION DU PUITS _ WEU LOCATION

Nom du lieu:
___ lLL_... H.. P. -Ll\..

Name of place:

Coordonnees:

Latitude

Longitude

Coordinates :

Numéro du puits

Wel/number :

_____1>~. l.r6!_!.! .
_ o •••••• h.4.~.27 f. E

.0 __.- • __••••• _. __ • _

~ '.

Situation; ---Zone...de puits- de -2 km de longueur - Située i"\. 20.km. à..~f:Est._de_ •
1ŒBRI-DAHAR -__
\'/e11 ar-ca (2. kID of lengt.h) at 2(; km on the EastoflillBIU-OOLffi '__

.. --..._--_._--

2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERISTICS

Hauteur de margelle ou. de tubage par rapport au sol l en rn.) :

•
Height Df curô or casing to the ground fin ml :

Diamètre (en m.)

---.Q,75
ûiemeter lin m.l

Profondeur totale (en m.J

. 13,91
Iots! depth 1in m.l :

... __ ..._. __ ._0 _

.,

Utilisation . .. ._~.é~.ai.l_.

Cattle ~ .

..'

3 _ ROCHE AQUIFf:RE _ WATER·BEARING DEfOSIT

__ .Cuv.ette .d' c3pandag~ur-formationgypseuse princi{:>ale· -.._._----.-.__.- .. --.. _--

______Locztl. .deposits .cn ina.i,n gypsum formation

.....



. 4 _ MESURES DU !~iVEAU DTAU //VATER uva MEASUREMENTS

12,06
12,04
12,10

--.-.-.------.---.---.--r-----------------1I
Nivesu d'cali a p-H·tlf (k la Il Niveau d'eau à partir du

marge 1le 0'1 du t uhaoe (Cil fil sol (en Ill.)

:~/.7fcr - !r:VI!/ trom curù 01 CëSIl.'~' J Wster - tevet tram ground fin m. 1

(;,7 m.l

"-,~-----_+--------i
12,00 _

12,0/;.

12"lCJ

Date ut messuremcat

Date de mesure

___. _J;~- :2-1970

1]- 2-1970
.. 14- .'2-1970

"j
. . --

... - .. _. - -- . -

... -~ --- --~ -- ."

. ----1------.. ..

r
1..·

___..~ ..l_.. _

5 _ .ANALYSES CHiflilÇ>UES (F.il mg1L) ._ Ci/fM/CAL ANAlYSIS (in mg / L 1

j--- .
,......_... ~-~.

K +

-, f'. "" \ -. r: r, J



MISSION D'ETUDES DU WABI -SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WELL CARO-fIJDEX NO 25

. 1 _ LOCALISATION DU PUITS _ WELL LOCATION

Nom du lieu:
______ ILILR.E .R..iLL.E .

Name of place:

. .• _ .•...• -__." ..• .1_. . __ ~__

Coordonnées:

latitude

longitude

Coort!inat8s :

Numéro 'du puits

____Q~J6' J.!
________ 44.°.31' E

-_.. __ .._..
Weil number' :

Situation: _.JTès......de.la piste IŒ:SIU-DAHlffi - UARDF.Jl à 1...km.après.1.a.jonctioll.....-__
_ _. _.avec la piste KEBl~I-D;·,!·V\I~ - :JI!IIJ'.VO .. _ __._. _
__ r.I:-.. _ Uear.the KEBRI-DArI!-.l1 - ':IAii.ŒR rcad, at 1 km af't.er. t.h.e juncti.QD_· _

. . .with 1'ŒBRI-DJ\HJUl - :.);·I:!:UVO road ... , .. __..... "" _

.
2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERfSTlCS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

..........._........_.._ ..JJ-#X/.
Height of curb Dr casing to the ground (in ml :

•
Diamètre (en m.)

- ....1,37
Diameter (in m.]

Profondeur totale (en m.J :

Total depth (in m.l :

Utilisation Bétail

Cattle

3 _ ROCHE AQUIFËRE _ WATER-BEARfNG OEPOSfT

__ ... __. __..._ .....Cu.vet.tfLd.!...é.p.anda.gc sur format Lon gypseus.e_princ~a..- ..- __

._local dcpos its on Lnin @""pSU;.1 fOI'l..ation



. 4 _ MESURES DU NiVE/.U lYr:I~.I.J WI':ïFR uvtt MEASUflEME!!TS

Date uf messuremcnt

Date de mesure -----F,! i\ft;a~--'~~~~~:-~-- r'<l~-;--~;~-~~ -l'~iVCé!~1 d'eau à partir du

lfi1a~g(;!le GII du t ubaq-, (cn .11, ) 1 sol (en Ill.)

(i'::'ler· Iev»! trou. CUI/; or m<;ing 1 Wa!/'( - tevet trot» çround (in m. )

Ir in ml 1
'-'.'-'- ,._..----_.- ..._------------_.._-.- ....~.----_._----_.--_..

____ . 5_":". J~196(}. __ _.. _ _.1..... 7/1(: i 7,14-1........_. .. _
lh- 2-1970 _ _ _ 1. '71~7 7,20
20- 70-1970 ---.. __.__.__ 1 .. 6,L{. 6~50.- .. ----.-.- __-

-" .. ... -- ~ ~ ---=~-. __..=[..
1....... -... _- ...._.....+._.. ,

':.' ·~--·~I~~··
'_.'- -.- ·-··~l~·

.---1-'"
.... -- --1

'.. r "'"
. - .. "~--'"

. ~-_.- --- --_. -. --- ..

0 ._-_. _

. _.: ~."-' :':']'~--~ .

1---' - -"0-'" •

t -=L_'_. .. ... ., -_----'_"_------..,-.J

e; AN" I-Vc:"",:~ CI~'~J!f)t q-:e:- (:> • / l )~ _ f... " _J •• "'" , ! .. ,. ' • .,} '-~ <:' ri 1 l 9 'o~

1-
1
i

!
1
L......_.

,'11)' .. :~'···I,·;

.cntf.ll CA L Ali/lU YSIS (in mg / L J



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WEll CARO-INDEX NO 26

1 ,_ LOCALISATION DU PUITS _ WEil LOCATION

. Nom du lieu:
______ J~...!JLf.3~.JLY. ..U_Â...N.JL __ __ _ _

Name. of place:

....

Coordonnées:

Latitude

Longitude

Coordinates :

Numéro du puits

Weil number :

___.__(>~JO' N.
___ ,,*,3.°37' E'

...0 ... _ 0.__• _

••• __ 0" •••_0'-.__-

. . ... •.•••...•... . •••••.•.•...•_"--0'."0._•._-

Situation: . A 200Jtl..à..gn,uche .de la piste allant de lŒI3RI~DAHJl.R i!..oDANML~_.._.__
_ •••••• _ •••• 0. à SJ.r.m de. KEBIn-DAH.~R
__,,0 •••••••• At 200.m on the.Ieft of lŒBlU-DJ3.HAR - ThU~MI road - ... _ .....__ ..., ....__. _
-_.'_0..._.83 km ..from.lŒBRI,,:,DIŒAIl

2 _ CARACTËRISTIQUES DU PUITS _ WEil CHARACTERlfllCS

Hauteur de margelle ou. de tubage par rapport au sol l en m.) :
........... ·......• ····.0 ..•... _ .... ' ...Q__ ..__._. _

Height of curb or casing to the ground fin ml :

Diamètre (en m.)

----.1.,Q _. '_'__ 0'"

ûiemeter (in m.!

Profondeur totale (en m.) ;

. . .... 1.,W
Total depth (in m.J :

, .
--_.... _.-

Utilisation .. I3.é:tail

Cattle

3 _. ROCHE AQUIFt:RE _ WATER·BEARING DEPOSIT

__0.0•••••••_ .AlluviO.n::Ld_~uf>.d_.sur I'o rraat.Lon gypseuse pr.i.nc.ipa'La.; .__

Iiiv:~r_(lJ1.uvialdeposits on l.12.in cypsurn formation



4 _ MESURES. DU NIVEAU D'EAU WAiER lEVEl MEASURE~1ENTS

Date de mesure

Date ut messuretnent

Niveau d'eau a p ar t ir de fa

marqel!e ou du tubage (en rn.

~ater - ievet tram curb or casing

{in m.l

Niveau d'eau à partir du

sol (en m. J

Weter - levet tram grounJ fin m. )

t----------------I--- --.--------+---------------
.1 ,40 - 1,40_

. - .... -'-1--- .

1------- -._ ..- ... . - r-

.........- ..' -_.' -
--_ .... --- _. _._.-

._-

_ ..

-- ---_._- _..

1--. -
...._---._ ..-

. ---

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAl ANAlYSIS (in mg / L 1

H- S °4 - .. C L - Ca .. + Mg + + N + K +a

_.L.. e---

- .. .. --.. - --î -._- .. --- - - -- ...-

-- - -. -- _.-- - - __ o. - .. .. _... ..• .. -- - . .. --

--------- - .. _.._- .. .. . -- ._.-

. -- --.-- - '.- - - -- -- .-
_. - - _. .. -. -- - '- - _. -._- -- .- .._-

. -r - - .- --1--.'
__ 4 ____ -- - -- -- -- --- .__..-- - - - ..._-

1 .-- .. -' - _.. - - -_._-- --

_J .. . - -.------ -- - --. -- -- -- - --" ---
--_...- - ---

PH Conduc~vité~
Terrain Conductivity C03

Field mmhos/cm

_ ..... ~.

i'
-\ .. .

~i-'-·· '. -·1
__._L_.. -.J~_

fDate du prérèvernent

t'" " ,,",,'''"

......_-_._---_._-
ETr~--291678



MISSION D'ETUDES DU WABI-SHEBE'LLE _ Wabi -Shebelle project

.FICHE DE PUITS _ WElL CARO-INDEX NO 27

,
1 _ .LOCALISATION DU PUITS _ WEU LOCATION

Nom du lieu:

Name of. place:

______60 JO! 11.,,0 . o ..

__ ~. 43° 29' E

Coordinates :

Numéro du puits

Weil number:

.- _-_._-- -_._ -- ..- .•. -----_.._._--

_000"' .__......_. ...é..-__

Situation: Nombreuxo.puits .dans le' vill.a.gc de DANAN·

-- _..----,-- - .. ~ -- _ - ; .

Numerous wells in DANlu-J village
___ _. ...... 0...._- .... 0_ . _...0.... _...

. .__ 0_'_- .. _
_...._..._..... ._._ ... _"0_._ ... __,,_. _

.
2 _ CARACTERISTIQUES DU PUITS _ WEU CHARACTERISTICS

Hauteur de margelle ou de tubage par rapport au sol ven m.) :
__ _ _'0_" __0_ 00 _oQo .__:_.

Height of curb 01 èasing to the ~ ground (in ml :

Diamëhe (en m.)

Diameter (in m. J

Profondeur totale (en m.J

2,90
Total depth (in m.l :

• .'...

Utilisation • __ ••_, , __ o ••••••0_Détail

Cattle

3 _ .ROCHE AQUIFËRE _ WATER-BEARING DEPOSIT

___.. . - Alluri0na...cL!.OllecLsur. la füI'lJation gyp5eus@..-pr.inci~-..-----;-----

r-- ~r-r.... ""_... _ r-o_

_._ .. "0' _o. _.River_ p.l1.uvi al doposât.s on rnai n ZY:PSU::l formation _.0._.. ·· __. .. _



4 _ MESURES DU NIVEAU D'EAU WATER lEVEl MEASUREMENTS

Date de mesure

Oate ut meesurement

Nivei?u d eau a partir de la

margelle ou du tubage (en m )

Warer - tevel from curb or casing

1in m.l

Niveau d'eau à partir du

sol (en m )

Water - leve/ from ground lin m. )

_____.ll- .1-196.9--.-.-..- .0._.·· · .._..... _.

___.._ ..20- 1-1970 ._.... 0_ ••• _ ••__

_ _ -21- 1-1970 _.. ··.. 0 ••

_. 2.2.~ 1-1970 ....__ H_ ••• .O ._

__.0 2J- 1-1710 ._ .._. ...._.._. .
_. .. 2- 6-1970 _ ._ .._.__.. _...
__ .. 25- 8-1970 ..._._ .. _

1-------_ _. . _ - --- -- .

1------- -- .... --... - ..

_...•_.,.-..- -_..

-O·..·

... 2,60
.. ..2,70_.

2,75-.-
2,70
2,80
1,27
2,80

2, élJ . __.. _._._.0 _.•._

-2,70 ._ __
.. .. 2,75 -- .. '-"- _

2,70 ._ _._..__
2,80 __ .0_0 . __

1 ,27. . _..._._ __.. _. _
2,80 ._.. ... ._ _.... ...

·_·-1----·--

.. - _.__.- _.- •... - _.- . _.. -_.... .._.-

. -..-- - - __ _-
._-

---

,".- ..- ~.._." ~ ,"

.. . ....- ..-- 1--....

- -.

.... •• .... 00 .• -

...-

5 _ ANALYSES CHIMIQUES· (en mg 1L) _ CHEMICAl ANAlYSIS (in mg / l 1

Date du prélèvement PH Conduct ivité

Date of collection Tem'li n COllductivily C03 H - S °4 - - C l - Ca + + Mg + + N éI + K +

field m rnhos/cm

1-_.-.23~2-70.. -_." ._-

l
J , l~ . . - .. ._. . . _._- .-.. __.....-.-- - --_.. ...- ..

___..2~tr70.. - . .' --_ .. 2, 6 - ._.. . 41:- .1 850- .... 41 . .. 210 -. -- _.. 78 .. .. ..-_..30. -- .. .21,..4-

----_ . .. .. _--_. -_. - _. . ---- _. - .. - .- .. .. _. ..- 'R" ... .. - ..._-- -- .- . - .,-- •. - ---_ ... ...

----_.- _... - ---_. - . . .... - - - -- . __ .- - _. .. .- - .. - _. .- . _. ... .. _._.- _._. _._- -. _. -_·'-0' - .. ... - -

_._--- .__... ... _.. - - .... _..----_. ·------··l-- ..... o •• .. .- .- - - .- _. .. .. .. _.- .. _. - . .. - ---_ .... ... - - -._--_... -- _._--_._. - _ .

._. ---_. .. . . _.-- .... - ._--_..- .--_. .- --_. ...• .. ... .- ..... .- - .- .. - _.- _. .. . ..- _. __.. . ._.- --_._- ---_ .•

---- ---- .. - - - _.- ._- ···-1- --.- .. -. _.. -,-- - . .. -1-- .. .- ---- - _... _-_ ....- --_ .. _.._- e_. __ · __·. __. ._._------

-_. .- - _..
,.. - .- .. ... .. .0

_. .. --_. .. -_ .. . ._....- _. __. ...- .. . 1- ._------ ----_._-

._.-----. - . - --- ._--=-' ._.-.. - . -._........ ... - - - ..- -- .. .. -- ... _. - ..__. ----_.- ---- ._- ---.-.._- ---_._--
! ._'--._-- _.



'MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEil CARO-INDEX NO 28 .

1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom du lieu:
3HILILE-----------_._-.._-- -.'--- -'. - ._----._-_.. -

Nsme of place:

Coordonnées:

'latitude

longitude

_____.Q~41'_11.._. _._.. _'. _.. ..~_. ..... _._. . _
. __430 .:3 2 'E .... '" .. __ .. _ _.._. _._....

Numéro du puits

Weil number:

Situation: Zone d.EL.pl,l,its.à. 20 km. au J-J-N.E de D/ŒAN

\'leU area at 20 km on l·i-l'!.E of DArI/JI
___••• 0 __ •• _ ••••,.

.
2 _ CARACTERISTIQUES DU PUITS _ WEil CHARACTERISTICS '1. -

Hauteur de margelle ou de tubage par rapport au sol \ en m.) :
• .._.. _ ._._. . .."_... .__0 .

Height of curh Dr cssing to the ground (In ml :

Diamètre (en m.)

_-,,1.....0 . __._ .._ ... _ ...... _---- ._---.. ---~--
ûiemeter (in m.l

Profondeur totale (en m.J ;

Tore! depth (in m.l. :

Utilisation ,J3étail "__ ••. _ '.0__-

Cat.t.Le

3 _ ROCHE AQUIFËRE _ WATER-BEARING DEPOSIT

_____. .. _. Cuvette-rl!.ép.anà..o.ge sur f'orraat.âon gypseuae...principale. _

'._ .... _. ~~nl deposits 0:1 :~ai.n g:rpStl.r:l f'o rmat Lon



4 _ MESURES. DU NIVEAU D'EAU WATER lEVEl MEASUREMENTS

Date de mesure N Iveau d eau il partir de 1a N iveau d'eau à partir du

margel le ou du t ubage ( en m ) sol ( en m )

Date ut messurement Water- tevel tram curb or cesm» Wafer -level tram ground {in m. }

1in m.)

-
..27,,- l~lnO

,- 70 5,70-_. - -----_._--- _'-'0" ".- . .. :> , .. . .. ._.- •• _._.--- - -_ .. ---"-1

_._- .. ._. 28- 1-1970 ." ... -- ... --. . .. - 5,90 .. .., .'- 5,90 - --
1---.. '. 29- 1-1.970 .... ._ .._- -_.- ." .. ," . " .5,90 .. ..- -- •..._. 5âg.. .. .. ---_. _._---
-_•.•.. ~- 6-19.70. .. ..' .. _..- - . .._.-. 4, 95 .. .. _. .-_. 4.1 9.5 ._-"- ....

. - 9- 7-1970 ... ... .. -- --_. 6, 25 .. .. ---- 6,25 .. .. _.,- . .. -
-- . ... ._.. .. .._--- _. ... - -- .-- ---- ..-

-- .. .. - - ... ..• ..- -_.. .- _... .. .' '- -"

_ .. _._- -- .. .. _.. . - o' . .' .. ._.. _._-_.._-
-_ .. ... ....-. ._-- .- ., - -- - ... .. . ...- ._---~.- ---
-------- -" 0" --._- .'" . •.. - --- .. .. .. - .. ...__._-

_.- .. _. .. ...- _.. .-. - .. .. --..-._--_ .._.--
-_...• ...- " .' .. .. .. .-.-- ~---

_.. .. _.
" .. _--- --- - ._.----._--

----_..__. . -_.. .- .... .. _.--_._-~ - .. . .. ..._- ----_._-- -_..- ... .- ._._.-

- ... '- -- ---- --'--'-'---' - .. --
_._- ...._-.... .... - .- .--_ .. . ._..- --_._- ..' .. -'--' .. _.. ._.~ - - -- ---
-_._. . " ..... .. .., .. .. -- .... ...

-~---"'"
... " .... .. -- -_._._-

_ .. .. .. - ... - - -' .. .. ._-
_.- " - - . ... .. . -- - .. .. .. -_ ... -- -- ... _-.-
-_ .. _._.. ... -' .. - , '--'-

--...... - .' '" .. - ... ...• .. 1-- .... -- - ... .. .--

-- .. . .... _...._.- _...- -_.. - ._~- .. ' . .. - ._-
_. .. _._--_ . .- _. ... .. .. .. .. .-,
-_. _..- .._..._--_. - .. . ..... .. .. -'-

_.- .-. -- - -- • ..-

---- .. -'-'- .. --' .. .. .. _.-.

-- '. .. ..- -' .. ._------ -_. .. .. ----- -

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAL ANALYSIS (in mg / l 1

Date du prélèvement P H 1 Conduc.tivité c03wl~o,Date of collection Terrain C0,7dlJctivlfy - - C l - Ca f- + Mg + + N a + K +

field m mhos/cm

-L
...,
~70.. 5 2 2."') 2. 60\2 6'::0 .220 31..5_ ~~8 _..1.6,7- - -- _..- .-~.,.. .. .. .•. ..

~
-..J ... .. -' _. .... ')2.___

---'-"'- -.... __ o • .• --.- .. ... --._.' .. .. . ... .. -. - . .. .- -_ . "'-'" -_.- . ... -

--- ...__. ... .. ._-- .. .._.. '- ... ... - .' -_.. .. .. .. .. - .. . _-_.- ... .. •. _- - .-.. _.....- ._ ...-

1
-"-'-"--' .. ... . .. .. .. ._.......- - .. - -. _._._.._- .. .. r - - .. ....• .. ... - ._--_. . - _ •• 0' .......- ------_.- .- -_._.. . .-
._·-_.• __0- .. .. - .. _._- ... _... _-" -._.0_____- - -_ .. ... .. . ....- _. ... - .. .. .. 0'_0_- _.... - ....- .- ... .. - _ .._--- ...--- ----_.- .. ..-
_ ..~-- .. ..-. _._. --_.. _--- -- .. .------ ... .. . ' .. .. " ..- .. ._ . .. ... .. .. ..• .. ..-- . . ... --.- ..._- ------
._. - -_.. .. ... - ... - - .. . ----- "'. -- ... ... .. .. .__.

'- _.. .. _._._.._--- _. ... ." .. ..- _.. ._----.. _...._----

--- - _... . .- ... .. .. .. - .. _.. - .. . ... . ---- .. .... -_.. ..- .__.. .. -_.- ..- _ . _.- -
i

--'--' .. .. _.----. .- -.- - 1
-_. .' .. .. . .. ... ....- ---_.- .._. .- ---_ ..__ .. - -_._-- _.' - _._.- ._.._-- ----_._--

1--___________ ....___L__________'-__... .-. -----



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEll CARO-INDEX NO 29

1 _ LOCALISATION ·DU PUITS _ WEll LOCATION

Nom du lieu:
___ . .lL.A..ono.ü_L._~J:L 00 . _.0_ .0 0 _._ ._._._

Name of. place:

Coordonnées:

Latitude
Longitude . :

Coordinates :

Numéro du puits

Weil number:

___ .6° 31' N
.44° 41' E

Situation : _S-tU~..J.a.piste_ lŒBRI-D.'\JLI\R - DX:.IljI v.. ro km Je lŒBRI..,.DAillUL--- . _

. On.theKEBRI-DAHIU"t - DA!r~U: road at 00 km froro 1ŒDRI-DAI-Im

2. CARACTERISTIQUES DU PUITS WEll CHARACTERISTICS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :

j.

Q -0-.·0 __.. .. _

Heigltt of curb or casing to the ground fin ml :

Diamètre (en m.)

Oiameter fin m.l

•
____ .. _tri.an,gle de 2.•:1 de côté environ

triangle with around 2 E'L si.de

Profondeur totale (en m.J

Total deptlt (in m.l

Utilisation Bétail

Cattle

3 ~ ROCHE AQUIFERE _ WATER·BEAR/fl/G DfPOSIT

. _Sur_fo~tion gypseuse principale

._ .On main gypstUll I'ormat.Lon



4 _ MESURES DU NIVEAU D'EAU WATER ttvst MEASUREMENTS

Date de mesure N iveeu d eau a part ir de 1a N iveau d'eau à partir du

Imargel le OL! du t ubaqe ( en m ) sol ( en m )

Ilste (Jf messurement /:Va ter - leve! tram curb or casing Wc7ter - level from 'ground {in m. }

( in m. )

__o. .. .11~ 1-1909 ..- ..._---._-- _.
"-. 1,60 . 1,60 .. . ...- ..-. .. .- --

--- 4- 2-1 970._ .. --- ._- ... "---- ._. ..... 1 ; 50 .._- : -_. 1 ., 50 ... .-
-- 2- 6-1Cf7Q ... .. -_._-----,_. _.____ 4'

'"
0 ... - - .".--- 0 (éçouler.lerrL)_... '-"--

2.5- .E3-t rno.. 0,35 o ')5._..- .. -....__...._. -".. - .. .,.) . .. . .. .. ..-_.. .. - _. ..... .. _..... _..- .. ... -_."--

_.. .. .. .. -- ._.. , - - . - _. .. '.-- --- .. --_._..-
_. . ' .. . -' .. ._--- .. _. .. ,,- _... --. - ..- --_._ ....__ ._. ...... -- . .. -_. . . -- ._--- -

_o. _._- - ". ....
~
.- -_ . . _...-'-- -..... ........ .-.. '--

f---------.. --_._. " '-.. -._.- - .- ._-" -'0' .. _.. _." . ---- " "--"-"-
-- .- ". ..- - -+-- .. ... ....--

-_. .... . . -- _._" . - " . .. '" .. ..-. ... '.-

------- .. .- .. .. -- .' .. -- ". ._ . .. ----_ . ---.-..- .. .. .. ._.- -
- ... .__.. ----- .__.-- --_. - . .. -
"'"--_.__ .. .. _.- -_... -- _... ...-_. .- --- .. -- ...- ..-. _. .... -
-_. __ . - .. .. .. .. .. ,"-.' . .. ---, - .....- ..... .. _.._- .---, -'-
_ .. -- ..... -_.

" ". - ..

_. .. .c, , --_.. , .-._.- _.- .... .. ." -- .. •••• 0, " ....- '.-
-_.. -. _. -- --- .. " ... - -

- - . - - .. _o. ---
-_.. _. .-. ------ --_... - --.- ... .- .. -- .. .. " .. - --- -
_. ---- ._-- .... .. ..
_.____ 0' ... .. .. ....-- - .. .. ------._. .. ....• _.. - ._ . . . ..._-
- ... .. ' .- -- -
- - .. '-' .... .._.. . . -_ ... --_.-- -_.._--.- ..

5 _ ANALYSES CHIMIQUES (en mg / L) _ CI/fM/CAL ANAlYS/S (in mul L 1

r"- .

Date du prélèvement

Dale of collection

-\-
________________1.-__.._. .. l

S °4 ~ - C l - C + + M + + N + K +a 9 éI

r

- _. ..". .. -_. .. -. ... ..

--- ..... . "-. .. .. ._- -_. .. - .- _._... ----- -- .'. ._. ------

-- - ._- - .. .-- .-. .. - - -- .- 0 __'4

.. .. ".- _. _. .. .._- -- _'_0---- - .- -

... . - -- - ... "
_.... .- ... - ,,- _.. .. .... __o• --

.. ._. r - ._.
" - .. . _. -- .-... _- ---_.- ---

1
.~.. . _. -,,---_.._._- -"..-.- ... _.- _.. .-----_ .. -- ._... ._--

t-- __ o. - _. ... ... -' ~--.-
. .. _.- .. --

1-- _. - .. _. __. - ._-- ..- - .. '-'-'--"- _..-._-'---

1

. _.- .._-- _.

....-- ..-...... -.. -1"'- .

PHI conductiVitzF
Terrain 1 ConduClivily C03 H-

Field mmhosjc:n

--t----+- 1-1

.1.1-'-" ..



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEll CARO-INDEX NO )0

1 _ LOCALISATION DU PUITS _ WEil LOCATION

Nom du lieu:
______ ....__ ....__ .A_Q & X.f._. _...--_." .... ._ .. _... ..... _._.__~ . __

Name of place:

Coordonnées;

Latitude

Longitude

Coordinates :

Numéro du puits

Weil number:

___ 1?~ J3' Il

43.0 J6' r:;'

..._--._--------

Situation: _;3.Q.ne..de. puits à gauche de La route DAIltl.!: - GODE il. 36 km ..d.e-..DAll.l:L_

vIeil. area on the left of DAi;!l·; - GODE road - J6 km from DAllAi'l.-----.-

2 _ CARACTERISTIQUES DU PUITS _ WEll CHARACTERISTICS

•
Hauteur de margelle ou de tubage par rapport au sol l en rn.) :

--.~Q, 5Q---·--·-~--

Height of curh Dr casing to the ground (in m.J :

Diamètre (en m.)

ûismeter (in m.!

Profondeur totale (en m.J :

2,15
Total depth (in m.J

Utilisation Bétail

Cattle

3 _ ROCHE AQUIFËRE _ WATER·BEARING DEPOSIT

__ .'" ... __ .Zone .Q!..épand.age s:rr fon.:ation gypseuse ..principa.l.e-_._. .~_. _

wcal. .dcpoef.t.s on D'lin ;,;;rp3LU:: fom.Q'::'ion



4 _ MESURES DU NIVEAU D'EAU WATER LEVEL MEASUREMENTS

Date de mesure Niveau d'eau à partir de la Niveau d'eau à partir du

maruelle ou du tubage ( en m. ) sol (en m. )

Dale ut messurement Water- level trom curb or casing Warer-leve! tram ground (in m. )

( in m.J

---- _. 1l~ 1-1969 -'-- o. ...~- --' ..".- - .. 0, f:IJ - 1,10 . -_.. - .. .---

---_.- 23- 2-17/0 .. .. - ..~. -, .... 1" ti) . .- 2,15 -: .. -
-r 6-10/70 0,50 1,00

-' ... 0- _.-. ... --_._-_._- ---_ ... - _..__._._--

----- 9- 7-1970 - .... ._ .._.
o. - - .. 0,,90 1,49 -- _.-

_.- 25- 8-19'70 .. .. -- -...... 1 ,40 .. . -- l, 90 .-. . ..
_. .. .. '" - _.- ...-. ... --_ . .. .... _...._~-_. .. .. ..---.- _ .. .- ..- -_. .. .... -

---_. --- --- - ... . - .. .. ---~ ....__._-
_._- - _. . -._. .. .. .. ----_..-
1--------_.- .----.'-. . -.~ ... ... .. . , ---_._-

- ' .. .. .. .. .. o. ._.- - --

---'.- .. .. . .. ... --..... ...." ,

--~-_ .. - .- ... - ----_.,.. -_.. .. -- ._. .. ·_.4 --_._-
---_..- .- .._.. _._--- .. .. - .-.-_.

-----_.- .. .. o. . -.- .'-- --~,-- .. -.- .,. .. -- .... -' .. ... - - -' .. . ~ ... .. --
--- .. ... -.- . ... .'- -_ ... ._- - ... ._-. .. --. .. ..- .--~_..-
----_..... .. .. .... .... .._.-

_._. -_... , .. _.. .. . ... .. . ... -0-_-

-'- --'. - .- ...- ..

_ ... _--- .. ... __o. .. - -_ ..

-- "'--'- _.._-_. .. __ 0"

- ....- ,_.. ... _.

_o ••• ... .. - --~--._ .. .. .. ..- _.. --"._.

- _.
- ... .. --_ ..-,- . .. .- .. - ... '-"---"

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAL ANALYSIS (in mg / l 1

Dat e d u p re lévement P H C onduc t iv it
é

Date of collection Te rra i Conductiviry C° H- S °4 - - C L - Ca + + M + + N + K +n 3 9 a

Field m mhosJcm

- ... _. .. 23~2·-7o. .- _. '1,o 6:;1 J". - .. - ". ... - _.._- ._-.._-.- ...

--_.. .. ._.- _.---- "...._- .. .. --- .. .. ... .. .. _. -- .... - - -- .. -- . .... .•.. ---_..-.-

--- _.. - .. -. ... - ... .. --- _. .. .. - . ..- .- ... .. .- -- .. .. .. .-.. - --_.. --- - .. .. .. ----- .•.

.._------_. '-'"0- .. .. __ o • .. -_.. _.
o. - - .. _. .. '- _. - .. -- - - ... ..-- ..... -_. ------ - .. ..._- -_._---_. -- _..

."

----- _. .. .. - . .. --_.. _... ----- -. .. . ... .. - - "- -...--- _. .. ,. - - - _. ..-._- - -_ ...,. o.- .- _.---' -- - _.-." '-'.. ...- --_._--

f--.-- - _... - ... _... ---- .. .- .- ._. ... .. .. .....-- .. ..-. .. . J' .. .. - -- ._- -- ...- -_.. -. .. .._. .- _.---- ..

._--- .. . - - -- -.- .-- ..... ... .. - .- ----- .. ..,- -. - ,..... . -_.__ •.. .. _. ._-- .-- - - -- ._ ... .- '- ---- - -
'-" -- _.- ..

1
- - ... .. - t - .. .... .. - ..- ... -. ..._- ... - .__. .- _._.- . -_. -

t~-__...___·..~~ ._. j-- - - --- ...- .-.' - - .... _.. - -- .. --- _.-. .. _.- - ... _._- --- - _._--- -- .. ... .-. -- ---_.. .._--
-- .._-

c r o .. ')(11C'()C'



MISS/ON D'ETUDES DU WABI-SHEBELLE _ Wahi -Shebelle project

FICHE DE PUITS _ WEil' CARO-INDEX NO 31

1 _ LOCALISATION DU PUITS _ WEil LOCATION

. Nom du lieu:

D..JLH lI.IL
Name of place:

Coordonnees:

Latitude

Longitude

Coordinales :

Numero du puits

Weil number:

-----7.° 13' li
__ . 42° 42' 'E

Situation: _P1J,;i.,tLdans le. lit d'un oued près du village de DUHUN ._._. .__. _

... ' ~'lell .Ln.a .temporary river bed near DUHUlI village.

2 _ CARACTËRISTlQUES DU PUITS _ WEil CHARACTERIST/CS

•
Hauteur de margelle ou de tubage par rapport au sol r en m.) :

._.. _ _ _ Q#f1J. .

Heighl of curb or casing 10 Ihe ground fin ml :

Diamètre (en m.)

_-...1.50.. _.... _. -....
ûiemeter (in m. J

Profondeur totale (en m.)

6,38
Tate! deplh (in m.I

"'1

Utilisation _ ..... Bétail .

Cattle

3 _ ROCHE AQUIFËRE _ WATER-BEARING DEPOSIT

__._,_..__ .... !l1J..lVions. .d!oued. sur ior.:l.:rLion ;ypscuse .pri.uci~---..._-_._---

Alluvial. deposlt.s a; te;·.~parar-J river an main gypsum îo:mw:tion.



4 _ MESURES DU NIVEAU D'EAU WATER LEVEL MEASUREMENTS

Date de mesure

Date uf meesurement

\Niveau d'eau à partir de la

r.nargelle ou du tubage (en m )

Water - levet from curl: or casing

î tn m.l

Niveau d'eau à partir du

sol (en m)

Water· level from ground tin m. )

f---_.

,__ .2J,~_?-197Q. .__. .
3~ 6-1970 ... _ 0 ••• _ •••__ •••

6,:28
,).,08

7.11 0 8 ..._-------_..
3,88. "_'._.._ ... _ ._

1-- ....

1- .... - --

_.... 0"_- '.'.'_" __

...__._-- ._.. - . - - ....-._- .. -.... _--

. -..-
..... - ..._-•• _o..._ ... - _

f--.

. .._- ._-_..

... - --

.._.. _._---

. ---

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAL ANAlYSIS (in mg / l 1

t ~'ductjVj:'é -1~oc03
- - C - Ca ... + + + Na + K +Terrain ConductiV/Ty H

I~ 4 L Mg
Field mmhosjcm

. .. 7~':?- _ 3'.11 2 - . - - .. .. .. .. .. .' . .. . . .. - ...

.. - .- __.0- 2,7 ... .. lUL. .l 0)0 - .. .17 .. 215 - .• __ 50 ..- .--1.8.5. __ __10.,/.......

- - - ._- _. .. - ..- . . - .. ' .. - .. ._--- --- .• .- -_._- .. .. - .. . . ... --

-- _. ----- -------_.- ... .. - _o. - . - - .. " ..- - -- . ._- _..... _.__. '--'-' - --- -

l~----
____ 0.- - -- _. .-- _. .. _.- .- - - .. . . _.. . . . .- _."- .. -- _. .. . - _._-_.-

--- ---- .. .. - .. - . - ..- . - o. •.. - _. .. - _._...-

- ._._. f---- .- .. ... .- _.-- ----- .. - --"- _. - -----_.- -.- -' - . . - _.
o' ....- ._._-~

t ~
1
: : .... _: :1: ... _. -. .._- -' ...__.• -.. -_ ......._- ------

- . - _.. ---- --_.- .--- --_.. - _.- -'--
_.L-________.J______.J_____ _.- c-.

Date du prélèvernq

Date of callecttcn l'
._2l~2-70

----·J....6-7ü-..."



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS. _ wru CARO-INDEX NO 32

1 _ LOCALISATION DU PUITS _ WELL LOCATION

Nom du lieu:

..- --_ _..- --------
Name of place:

Coordonnées:

Latitude

Longitude

__~70 03' N _. __ u ••• ._. __ 0_ 0 .... _ 0 '_ 0 _ 0 __ ... __0 _

___4?,.~._4k'. E

Coordinates :

Numéro du puits

......... __ .._-----
Weil number:

• - u.o • _ •• __••• __••__

Zone dELpuit..s.d!.evvirol1 30 l'!'. de di.amèt-re située.h. 18 km._ll.'Y....-Sml-=Est_
de DUH!JN
~'lell arca of about 30 m of di.amet.er' at 18 km on the- South-East------

___..... _ .of DUI-IUl-J

Situation:

2 _ CARACTERISTIQUES DU PUITS _ WEIl CHARACTERIST/CS

o Hauteur de margelle ou de tubage par rapport au sol l en m.) :
.•_ .u._ . ._.. 0 __ hO _. _

Height of curb or casing ta the ground [tn ml :

Diamètre (en m.)
---l.,.o... ._.

ûiemeter ttn m.J

Profondeur totale (en m.J

.1,73
Total depth (in m.J :

Utilisation . __ .__ J3ûtail ...

Cattlc

3 _ ROCHE AQUIFERE - WATER-BEARING DEPOSIT

___._-.. Alluvions -d~.oucKl-~r..-formatLon GYpseuse princJ:p.ale -.--....------... --.---

.__ :UluvinJ. dcpositsof tCDPO::-UX'Y river on naâ,n g.'!p:::alJ:J. format.ion ..



4 _ MESURES DU NIVEAU D'EAU

NQ ;~32 _

VIIATER LEVEL MEASUREMENTS

Date de mesure

Date o( messurement

Niveau d'eau à partir de la

nargelle ou du tubage (en m )

Warer - teret tram curb cr cas;ng

1in m.J

Niveau d'eau à partir du

sol (en m )

Water - level (rom ground fin m. J

___ ..__a~ _2-197Q __

~- '_ 9.~ 2-1970.
~ l~ 2-1970
__. _ ..22~_ .2-1 970
__ J~ 6-19')0
_..-

f--- --' -

1---------.. ...

1--- .....

--- -_.- -- - ....,

1,J8 ..
1,}0

..1~3J- .... 
1,23
1,7.0

.. 1,:38. _ . . .__
l,JO

.__.1 ..33
1 2')._.. , .~. ... -_._._-_ .•. _-
1,70

."'-"- -------

- --- --_._._.- . -_..•.. -_ ..- .....__._.. -
.. . _-,. _. -_._-----1

.. .. - _...._-_.-
.. - -- _ __.~

..-,-
...... _.• _--_..- .. _ ...

.. . .. ' .._.. _- -'---
".0. _ •. _

.........._--
• "_ •.-

5 _ ANALYSES CHIMIQUES (en mg / L·) _ Cf/fM/CAL ANALYS/S (in mg / L J

Date du prelevement PH Conductivité

Date ot collection Terrain Conductivity C03 H- SO -- C l - Ca +- + Mg + + Na + K +
4

Field mmhosjcm

-'- 22- 1-68 - . .- - 11~6 --'. _. 354-. J. 67.0. 1 .911. 66Q --512..- .1. 500. ....5?._. __
_._22- ?:-:-79. -. ... 0 7,4.- -_. 8,7 .._-

--~-
-_.•". _.. - - ... _. .. -- -_.-- .. .. .. -- - .. '0 . __ .---_.-

----_..- ..-_._. 0._- -- O" .. -'- - ..'- -_ •• ___ 0 __ • ._- ._. _.._- - -- -_ . .- • ._--'-- -_._- _. ..- - .... -_.-
--------- ._. -_._~- -- - _. - . - - .. - - .. -.----. _.- .. - _.--. .. - ._- 0_.----- ----- .- . . - _.

. -- -
------- -- - .. --_. __ ..--- -----_ ... . - - _.. __._-----_.- -_. __ .._- _. . . .. -- - .. .. -_. .. _. ... -_._._.- ---_. - - . __. .-._-
_. __. .. - .. .- .._. -_.- ---_.- _.- - '.--' _.- _•. -- _. ._-- -'-- .. - - .- -- - -- -_._- .~.- -~--

-_. __.... .. _. __ . -- - ~_ .._- '-- --- -- ------ --_.-- ._- ----- -_. .. ..- _. -- - ._. --- - ._._--- _.. --
...._.- - -_. .- ...- - .. .. - .. -.... '1--- - -- - _. - ...- -. - '- - - .._._._- 1-.-. .. '-- _. _.---

----_•..- - .. .- .- '-- _. --_. ---~ -- ----'- ._. _. _._- _o. .. - - ... - - -_._--- _.--- ._- _.. ._. _0- _......_-
'---.. - .1_ -_.- ---- '--- !



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebe//e project

.FICHE DE PUITS _ WEll CARO-INDEX NO 33

1 _ LOCALISATION DU PUITS _ WEll LOCATION

Nom. du lieu:

Name of place:
-_ .._----

Coordonnèes :

Latitude

Longitude

Coordinates :

Numéro du puits

Weil number :

_-.L.7~-15' n
_ .42.0. 52'. E

... - -- ._-----

• Situation :_.2o.IlELde. puits de 200 tl X 50 III située ù15 km au Uord~_-de-DUHillL

1,IJell.area of 200 x 50 In at 15 km on the !Iorth~ast of DUHUll-.-----

1

2 _ CARACTERISTIQUES DU PUITS _ WEll CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol l en m. l :
o

Height of curb or casing to the grou.7d fin ml :

Diamètre (en m.)

Oiameter (in m.I

•
_~o,90 ._.. _.

Profondeur totale (en m. l

4,47·
Total depth (in m.I :

Utilisation: . _. __ . J3étail_

Cattle

3 _ ROCHE AQUIFERE _ WATER-BEARING DEPOSIT

..Guvett..e-d!.t3pandage sur fo rrnatLon gypseuse--prine-i-}3al.-B-.--·-----

Loca.L depos.it.s on ma.Ln [,,"!pSUlJ. for..aat.Lon
'"



4 _ MESURES DU NIVEAU D'EAU

NQ :-33 - _

WATER LEVEt MEASUREIUENTS

Date de mesure

Date of meesurement

Niveau d eau il partir de la

margelle ou du t libage (en m )

Water - leve] tram curb or casing

(in m.l

Niveau d eau à partir du

sol (en m)

Water - level from ground fin m. )

__._1.2-..~-1.9L~_. . _
1---. ..13- 2~1970 _o. _ _

_._ 1J.j.- 2-1970 .. ._ _ .

~-_.

'--------. ...

3,.73
3.,74
)J.69

_ ... 3~7J _.. . _
'),74 ... _

1 3 69., _.

. ...._.- ----_._-

._-- ----_. _. - ._.._._- _._--_. --

_ ..

.. - -_...._---- ..

- _...

5 _ ANALYSES CHIMIQUES (en mg / l) _ CHEMICAL ANALYSIS (in mg / l J

Date du prélèvement P H Conduet ivité

üste of collectton Terrain Conductivi!y C03 H- S °4 - - C L - Ca + + Mg + + Na + K +

Field m rnh0s/em

1-- •.. . .- . - .- . .. -._-- ---- --- . ._- .. .- - -- - - .- .- .. -- -. .-- ---- --_._- - .._---- .

----- .. ----_.- _.- ._--_. . .- _..- ..- .- ._- - - - ... _----- --- - -_. .._.... ._-"._-

_._-_.---. - - - " .._- - .-.-'- -- ..- -_._- ... .. -- . _. .. _.- .. .. ...- .. - ._- --- - - _ .. ...- - - ---.

-_.. _------ ----_ ...-_. _..- -- _. _. - _._--- . .. .. - .. - _... .. - .. - ---_. ._--- _.-- .- -----_. .-- _ .. .-
_..•---_ . . _. -- .- --- -.-- .-----.- ._' ..- -._- _. _.. - . - .. ---- .. - .. ... - .. -- ____ o. -- .- ---- -- - - ._--- ---

e----... - - --------
c----- -1: .... - .. . .- -. . - ... - --_. ... _.- - -- _.- - ---. - ----

__ ' __ 0 _.- ..._-- ---_... - .- .- ... - .. -- - .. .. .. .. - _-___ 0 .. ---- _.__ ..-- - ._--- _._-
_0_'- -. ._- -- .. .. .- .. . .. -- - '.0- - _. ._--- __0_' --1-- --- ---
-_. ....._----- ---- -- .__ .-

_~~~~J~~~.=_~~-l
--_._- ___0_- ---- --_.--- _. - --- ---_._-

...
1=. v o . J01 en')



MISS/ON D'ETUDES DU WABI-SHEBELLE_ Wabi-Shehelle project

FICHE DE PUITS _ WElL CARO-INDEX NO 34

1 _ LOCALISATION DU PUITS _ WEll LOCATION

Nom du lieu:
'B ,U B ~;----_ .._._--_._..•..__._-_ ..' _-_.~- --_.._..__ _.._ -.:....... __.._-_._---

Nome of place:
..~.

Coordonnees:

Latitude

Longitude

Coordinotes :

Numéro du puits

Weil number:

___6.~._39' 'lt__ . . ..... .. .. _. .._.... __
. ._. -.-_.-:'"'---_.-

_ ... A4_~)5' 3

Situation: _._A-4-km_ au_l!ord de la piste iCSBUI-D/Œ.ciP. ~vl.ARDERet_ iJ. -.J-8 1:lIL.à.l!Ls:k
___ 0 • _ do1ŒBRI-DAHAH. ...__ 0 __ .0 _

_ o. .__ At 4Jœ on the North of ISBRI-DAHiUl - liARDER rond and -at--3S-.l:m:.O-ll--
__._.. _ _ the Ea.st of KEBRI-D/IHAR ._. 0 _

2 _ CARACTËRISTIQUES DU PUITS _ WEll CHARACTERIST/CS

Hauteur de ma-rgelle ou de tubage par rapport au sol ven m.) :
_.. • __ 0 •• __ • ~o 0,50 -_

Height of curb or casing to the ground [tn ml :

Diamètre (en m.)
__1,9.._ 0""' ' __

Oiameter (in m.l

Profondeur totale (en m.)

-15,23
Total depth (in m.l :

..

. -
.. -'--.'-"._--"1--

Utilisation Bét_ail

Cattle

3 _ ROCHE AQUIFI:RE _ WATER-BEARING DEfOSIT

• .•. T'::'~"·O··\
_______0 o---Eparoagg--ocs.-gres GO vl:,.JÛ lu



4 _ MESURES DU NIVEAU D'EAU WATER LEI/El MEASUREMENTS

Date de mesure

Oate uf messurement

Niveau d cau â partir de la

margelle ou du tubage (en m )

Water - levet trom curô or C.1SI11.fJ

(in m.l

Niveau d eau à partir du

sol (en m)

Water • level Irom ground fin m. }

' ..L.29~~1968_______ _ ._ -- --- 3,20
f--_...- 26-11-1968_ _ .. 0_0 3,15
~ 0_ ~7-:,,12-:t 9QtL 0______ 2,45
_ 0-- _14:- 2-19.7.0__. .__ .. 4,8h
__ 29- 5-1970- __ .__. '_0._'__ __ '7,65

--

3~70. ... . _
.., 65.J,_ _ . 0. •••• __ • __ • _

0._ _ 2"95 _
..5,,34.- ..-----_. _
8,15 _

----

__ _. -- .0. _. ._

.- - -----._-- ---- -_ ..

o _. __•• ._ ••_" __ ."

- --_._---=----.-

- -

0_'.'- _... .._ _ __0. _

- _. -. - -- --•.. - _o. _.__ - ._. _

- ---- _. _. -----

.-.- .• - ---~.._.._----

....... . 0..- _0._.__._

-- ..._..._.- --_. _.. -------
0- _ •• _

-....- ---

.'- • __ 0. • ---

5 _ ANALYSES CHIMIQUES (en mg / L ) _ CHEM/CAl ANAlYS/S (in mg1L J

Da te du prelevement P H Conduct ivité t
Date of collection Terrain COflductivity 'CO H- S °4 -- C l - Ca ... + Mg ? + N a + K +

3
field mmhosjcm

1---.• 14~2~-'lQ--- - ... ... __.2.1 _o • .... .-5_,,3 .. _...- -.- ..- - .- .. .. .- -- _0._.. _..--- --------- ----- _.-

__29._':':.5_~Qo._ G,~ .2~?q_ fflO- _ 120 1 q5 _ ___!t9_ 00 0---140--- "_0- . ._- ----.---- .._. ._-- 0 - - --- - -----
____0_-._.._-_.. - _.... --_. -- - .. - --- ---- .----._---_. -_.- '0_._- ~

_._- - ._- - _.- -- --- .__.. - - --- .•.. -.- ---------

----_.._._.- _.._.-.-•... _.. - - 0_- _..__.--- 0_- -_ .. .-._-- - .-- ..•- .- _._. .. ... .- .-- ---- _0__0--- ----- ---'-".~

o_~___ -_._-_._-.-..._____ .0 ---- -- --._--._- - --- - -~ .._--- -- - ... -- .... - - -' - _." .._-- -_._---~----------
~------o--._- o. - - .- -_._- _.-_.- . _•...._. .._.- ..-.-- -"--- -.-."- 0- _..- - _. -- _.._-

~ ._-- ".-- - ._- -- - -_._- --- --- .----

----._-- .._.... --- ..._- _o. .----- ---- ---_ .. - f--- 0___ ' ------- _....•. _. __.- _+---- --- - ..... _._. ----.. ----- ----- ------- ---

-_...- -- .. - -- --.. ' - o.. ..- - ......- .... M___ • --'-". _.. --- 0_' .- o. . -- - __"__0_- ------- ----
--- _. -. - -. ..... ..~ .... _- . - - 0- _._--,----- _.._--_ .._.._.._- -_._- -- --- _.--- ._-- -- ...- .- ...- -- --- _._-- ----- _.---- -- ._---

_. .,. -



MISSION D'ETUDES DU WABI-SHEBELLE _ Wahi -Shebelle project
FICHE DE PUITS _ WEiL CARO-INDEX ,No 35

1 _ LOCAUSATION DU PUITS _ WEil LOCATION

Nom du lieu:

Name of place:

Coordinales

N urnéro du puits. :

-----

-_.~-_._-------

Weil number:

Situation ; __Z.9_ne_~.e.puits d'environ 50 n de dianètre sur- la piste_J\g!.aE.l-DM.IAll_-=_
itJA...WER à. environ 48 km de l'~BIlI-.ûMVm

VIeU aren of about 50 of dianeter on MBRI-D.fl.IVù1- . --t'iARlER road, --_..
nt about 48 k1:J. from EEBIU-DAIHU

,

2 _ CARACTËRISTIQUES DU PUITS _ WEil CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol l en m.) :
o...._.. -_...... -_ .. - .."_. ---

Height of curb or casing 10 Ihe ground (In ml :

•
Diamètre (en m.)

Oiameler lin m. J

___..rectangulaire

rectangular
(1 ~ X 0,50 m)
(1 rr,. X 0,50 m)

Profondeur totale (en m.J
19,68

Ietst deptll 1in m.I

Utilisation ___. Population ct bétail

Population and cattle

3 _ ROCHE AQUIFERE _ WATER-BEARING DEPOSIT

-;;' .,nrl",.. ct • d ,.,.... "'-'O'lh.......p~a- c--bres c ",JJ00 ,'.J\

Dcposits of JE~;,)O~:A sandot.ouc



N Q :--35.-- .. __

4 _ MESURES DU NIVEAU D'EAU WATER LEVEL MEASUREMENTS

Date de mesure

Dale ot measurement

Niveau d'eau a partir de la

margelle ou du t uhaqe (en m )

Water - Ievel trom cl/rb or cas/ng
(in m.')

Niveau d'eau à partir du

sol (en m)

Warer - level trom ground (in m. )

__.__ ...14- _.2-197Q
_.__ _29- 5-19'70 _

12,05
16,06

12,05 _ ,_. __ ..._.. _
16,06 _ _ ._

._.. . _----
" _.-_.-

-- _.-.

-- - ..

_._------

- ..- - -'.. " .- .-- - _._- - _._-_..._--
-. . ... ' ..__.. --------1

1---- -- .- ." -. .. _._.- ---'-
.•._--_ .._.. -

1-'--' .- .. _._._-
- '-"- --1---

•._.._--
._-.' ._---

..
.~ -

5 _ ANALYSES CHIMIQUES (en mg / L) _ CHEMICAL ANALYSIS (in mg / L J

Date du prélèvement

Date of collection

PH
Terrain

Field

Conduct ivité

Conductiviry

mmhos/cm

CO Ii-sa --3 4 CL - Ca + + Mg + + Na +

_. --.14-2-70
---29-~5.--7D.

.-.- - 7,3 .3,0
2.• '7 ._ ._310 __.1. j5Q 6;~

- _. _.. _._- ._---_._-- -_." - ..- .., - -- _. --_.
_._ 21Q__ .50 32.. _2.ip...Q_

... -_. -_._. _.- _.-_._--- ---------
, .. . ..... _- -_ .. _----- -_._- ----- - -_.__ ..._--

-- ._-- _._.,..._., -.'

--- -- - .. -_. __...-. -. .- -._ .. - _.- - ._ .

.1-. -- - -~ =-.
---'-'1'- .. - ., ---.. -. -.. ---...._. - -'-- ..- --' -- ---

- ._.... .. ..-~ :-_:- -~ .... --~__-J__f_·_:= .....-~ =~= ==::_~= ==



MISSION D'ETUDES DU WABI-SHEBELLE _ Wabi -Shebelle project

FICHE DE PUITS _ WEll CARO-INDEX NO J6

1 _ LOCALISATION DU PUITS _ WELL LOCATION

Nom du lieu;
.._ .. -1' E _H FE_iL

Name of place:

Coordonnées:

Latitude

Longitude

CDordinates

Numéro du puits

Weil numbBr:

_._._5~ 95' r
45 0 05' E

\,
1

.~. -._._-- _.......:.._-,

-_._-

Situation: _Puits maçonné dans le lit ct tun oued près du pont

Cement.ed weil in a t enpor-ary river bed near- the bridge _.

2 _ CARACTERISTIQUES DU' PUITS _ WEll CHARACTERIST/CS

Hauteur de margelle ou de tubage par rapport au sol \ en m.) :
..0~75 ..... . _

Height of curb Dr casing to the grDund (in ml :

Diamètre (en m .)
__~.o.__._....._....

ûiemeter (in m.J
•

Profondeur totale (en rn.J

Total depth (in m.l

Utilisation P9Pulation

Population

3 _ ROCHE AQUIFËRE _ WATER-BEARING DEPOSIT

Allwrions...d.toued sur les ;,ypSCt:



4 _ MESURES DU NIVEAU [J'EAU WArER lEVEL MtASUREMEIITS

Date de mesure

Ilste ()( messurement

INiveôu- d·ei.\=--~p;Jrti~e- la

Inargelle ou du t uhaqe ï en Ill.)

! 'tarer - levet f rom curb or easing

(Î.1 m.l

Niveau d'eau.à partir du

sol (en m.)

Warer - levet (rom groflnd (in m. )

__.._._.11~_.?"'1970_ .. __,. .__._..__o_.o. ,?)5h. '_0 ••

_._._ . . ..Z/- 5-1970 ... __ . . ... __ 0 __ • ... 1'1.30
_0 .__ 19_ 7-1970 .._, __ .---0- 0__2.~150.-..
___ ... _.1.6-..$--l'lN. __ .. __0 . o •• _._. _0.2,44.

'0 •• 1.,19..---.----.---
.....__. .-._ .... - ... . .....0,55...0._- ..... _...._.__

_____.__ .. _ ..1,69..
• _ •••• • •••• 0 1;40

. .•..•.• • .. ...• -0·..·-.---__•. _

_ . ••._ •. -;- .'1 .••

- _._ .._-~-

,
5 _ ANALYSES CHIMIQUES (en mg 1L ) l'HEM/CAL A/~,'AlYS/S (in mg / L 1

K+

_..• ' ----- .-- -_.._-_.- ---_.

Ca ... + Mg +... Na'"
Conductivité

Cor.dlJctiviry

mmhosjr:m

PH
Terrain

Field

rr
I
D at e du pr étèvernent

Dale of colleefi 0,.:

1
.--------------I----+-------.-+----I----I-----I-----t---.-I-----+----1
1--_...:L2....2·-70.. .... -- 1,8. .. '3;7

- ' __.0"- • ._

- _."0_- - --_._~ -._. -'---1

11'---
1__-

- ._o_~__- =~~~-= ~~~~~-.~~r=~~~-I

...- -- ---- - _._._-]=~-~~




