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1.  INTRODUCTION .

)

A% the request of the Land and Farm Management Division of the
Ministry of Agriculture, a site evaluation of the soil and water
conditions of the Daua valley in Manders District was carried out, from
6h t0 13%h of April 1973, |

Speciél‘éttention was to be given to an area Just downstream of

i Yandera town, an area halfway between Mandera and Ramy (Hareri); and one
at Ramu town of beyond (Dimtu); These areas are under consideration for
irrigated agriculture imder the Ministry's progremme of development of

minor irrigation schemes. More specifically, they should serve for the

-settling of the groups of destitutes in the area, now living largely in

famine relief camps., The dats gathered should help the Ministry of

Agriculture to asgess preliminarily the feasibility of the proposed schemes,

In view of the vague indicetions given on the siting of these schenes,
and the fact that some of the sites proved to be already occupied by private
irrigation farms (Ramu), 1t was decided to produce a photo interpretation
map for the whole floodplain area of Mendera - Ramu, This would allow
the Miniétry of Agriculture to select alternative development sites,
depending on the acreage of the sites, the irrigation suitability of its
soils and the availability of the land,

The study of aerial photographs revealed that, next to the floodplains
hitherto considered for irrigation, there are several stretches of low.
terrace land nemr Manders and Ramu that might be also considered for
irrigation with Daua river water, -Patches of flat and clayey higher
terrace land similarly seemed interesting for irrigation, ﬁsing ground or
Tun~off water from nearby hills, - It was therefore decided’to show the
physiographic units over a relatively broad stretch, thus including the
terrace lands, For completeness seke, also the configuration of the various
uplands wiﬁhin this stretch are given. - They determine the accessability
of the lower lands, and may help to obtain an estimate of the flood
characteristics of the alluvial fans of the main. tributaries,

The aerial photographs studied hawve g scale of approx._l%SS.SOO
and were flown by R.4.P, in 1967, Much of +the information on physical
conditions in the area given below and on the accempanying map is derived
from the Atlas of Kenya and the geological report of the area (Joubert
1960). accanpanied by a map at 1:125,0004,

' It should be stressed that the present mapping and evaluation is g
very preliminary one, based on aerial phoio interpretationhla few field
obser&ations (surface,'augerholes, profile pits) and only éome laboratory
data of collected soil Samples, A full~scale feasibility study should be
Preceded by a proper (semi) detailed soil survey, with the help of large-
scale recent aerial rhotographs, as well a8 measurements, both in the
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field and the laboratory, of the water holding and transmitting properties of the
various goils.

The field rarty was accompaﬁied continously by ¥r, R, Storer, Project .
Menager of the FAQ/FFHC Project for Development of Minor Trrigation Schemes,
and part-time by the D,A,0. Mr, Bett and the topographic surveyor Mr, Mutete.
Valuable information and hospitality was given by the D.C. Mr, Kasaka, the
D.0. of Ramu Nr, Ambukn, the Officer-in-Charge of the Police Department
Me, Maina and Father John of the Mandera Catholic Mission,

ENVIROWMENTAL CONDITIONS

The Mandera—Ramu area is—located'at'¢Q.OO’N”and'between'4lp;003 and

420,00‘ B, 1Its general altitude is about 500m in the western part and about
300 @ in the eastern part, The Daua river valliey, forming the boundary with

’ Ethiopia, Ccrosseg the area in a West to Bast, direction, the valley floor being

2t 300~200 m altitude (slope 0.8-0,9 m/km). The river has built up a relatively
narrow band of recent floodplain, on the Kenyen side varying in wigth from
about 200 to 1500m.

The recent floodplain is banded by an older floodplain and several terraces,
The uplands and interior plains are crossed by several ephemeral streams with
associated alluvial fans,

The climate is arid which can be illustrated with some meteorological
data of the year 1965 for Mandera (EAMD 1966):

Amual mean maximum temperature 34.43°%C (31.6 to 37.1 monthly range)

i ¥ mdnimm L 21.9% (19.4 %o 23,9 ")
" " relative humidity-at 06,00k 72% (60 o 93 L
[ Hi IH i1 it 12.00h 46% (32 to 67 i i )

Total anmual reinfall in 1965: 283 mm,
The average annual rainfall at Mandera amounts to 257 mm (29 years; EAMD 1972).
Over the period 19581970 the maximum was 64% mm (1968) and the minimm 149 mm
G969). The rainfall is erratically distributed over the- two rainy seasons
March to May and October to December, In other months rainfall of any
Significance occurs only very rarely., Scme relevant data concerning the rainy
Seasons over the 1958-1970 period are given below:

March-May October-December
minimom reinfall 73 mm _ 34 mm
ma i mum " 297 mm 220 mm
average i 174 mm 113 mm

The aversge amnual potential evaporation (EO) at Mandera is 2677 mm (Woodhead

1968) with a menthly distribution as follows:

Jan  Feb MYar Apr May Jum  Jul Aug  Sept Oect Nov Dec
233 234 257 210 213 222 223 o34 238 205 193 215
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With a potential evaporation of 680 and 613 mm in the respective rainy seasons
1% is seen thot even during rainy seasons with maximum precipitation, the
excess of evaporation over rainfall is large,

Parts of the younger floodplain contain riverine woodland, in which
the Doumpaln (Hyphaene coriacsa) often dominates, Most of the lands are
covered with bushed grassland (desert scrub) in which Acaciz reficiens is
often prominent, Rainfeq farming by the loeal population (Somali) is restri-
cted to some patches of terrace lend where the apparently very favourable goil
conditions (unit T1ld of map) allow occasionzl cropping of millet, Locally,

farming-on-the floods is practised (river edge at Hareri), while irrigation

by pumping of riverwater has recently started (Ramu). Extensive grazing (by

cattle, sheep, goats, camels) is in fact the very predominant use of the -

various land units.

The different land units in the area and their characteristic features
are described systemnatically in the legend and the schematic cross—-section

of the map, to which reference may be made.

WATER FESQURCES AND REQUIRELENTS

The Dava river receives most of its water from the Bthiopian Highlands,
A% the end of the main dry season the discharge at Mandera drops usually
to zero; then only = few pools in the riverbed contain surface water, Combined
with water from shallow. dug-outs in the sandy river bed filling, this-can
serve ocnly for damestic, livestock and wildlife purposes, Irrigation can
therefore be practised only during the rainy seaéonﬁs). Only last year water
level recording started, near Mandera township. In the periods August 1972
to December 1972 and ey 1973 to August 1973 the water level varied between
about Q.5 and 1.5m, while during the other months (19th Jan to 20th May 1973,
4 months!) the river was ary, Scanning. the data recording sheets availsble
at the Nod Water Develomment DPivision and assuning. a width of the flat river
bed of 25p and an aversge watelr velocity of lm/éec, the total flow wmay have
varied between 15 and 25m3/%ec during most of the flow period (May to December),
The potential evapotranspiration (Bp) under normal conditions is smaller
than the Bo (see 2). .In the case of the arid north of Kenya with relatively
small irrigated areas, heat advection will occur and it does not seem unreason-
able to assume the Ep to be 40% higher than the calculated Bo. Thus the mean
annual potential evaepotranspiration would be in the region of 3750 mm
(or 315 mm/month) with a monthly maximum of 360 mm in March end = minimam
of 260 ma in November.

LX) .-./5
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The water requirement (in 1/sec ha) can be calculated with the following
formula:

WQR. =E x 1
)

with: W.R. = water refuirement in‘1/sec ha

X 3.85 =x 0,001

B
P

IE

|

potential evapotranspiration in mm/month

water used by plants
water pumped or diverted

-irrigation effieiency

|
H

Example: EP =315 m, IE‘'= 0,5
WeRe = 315 x 2 x 3,85 x 0,001 = 2.4 1/sec ha
For a scheme of 1000 ha with “ay and niznt weter delivery 2.4'm3/éec would

be needed, In the case of day delivery only either a storage of 2.4 x 12 x

3600 = 1OO,OOO~m3 must be constructed with a continuous diversion of 2.4 m3/
sec, or a day-time diversion of 458”m3/éec would be needed,

A raing sesson riﬁcr dischergs of 15 m:/éeé w@uid therefore allow the irrigation
of 6000 hectates maximally, i;e. nog consi&ering other uses like domestic woter
supply and watering of cattle and wildlife} By internctional agreement holf

of the water should be available for the Ethiopion side of the river, Though
the discharge data are scont i+t seems that the envisaged irrigetion of 1000 he
on the Kenyan side is possible and does not jeopardize other uses of the river
water,

The quality of the river water is supposedly good but no laboratory data
are available, A sample of pool water +oken at the end of the dry season,
showed an electricsl conductivity (EC) of 0,41 mmho/bm, a sodium adsorption
ration (SAR) of 0.4 and residuel sodium carbonate content (RSC) of 0.0 meg/i.
e last two factors are very favoursble - no.alkali hazerd -, but the salinity
hazard should be medium (Richards 1954)s The flowing river water, during
the rainy Season, may however have a lower salinity,

e data could be obtained on the sediment content of the flowing water,

A permenent ground woter level occurs at 2bout 40 m depth below the level
of the upper terrace land,  Both Mandera and Ramu towns draw from this ground-
water for their centralised domestic water supply. The woter is slightly
brackish. The quantity is restricted, reportedly no continuous pumping can
teke place at the ond of the dry sessons, Tt is not unlikely (cf, Joubért 1360,
pages 56~57) that at the trandition between the uplands and the alluvial fana
of the main ephemeral tributaries of fhe Dava substantial ground-woter '
Teéserves exist, which might be used for cattle watering or even irrigation,
but actual survey is lacking.

cvnre/6
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4.  LAYD RESOURCES FOR IRRIGATION DEVELOBIENT .
4.1, The younger floodplain lands (Mandera, Ramu and Dimtu areas)

| These lands appear to have a pattern of active river levees and
river basin lands, at about 4 ang 3 n respectively above the dry river
bed, ‘The fransition between these sub units is very gradusl snd pot well
identifiable on %he aerial photographs 1:55,000, hence the bbundary line
is dréwn interruptedly everywhere on'the map, ‘ .

No.coherent information was Obtained on the nature of flooding, In
general, frequeney;~length and depth of any flooding seems smoller at
Mandera than at Dimtu, upstrean,

The,levee,laqgg—(Fl—unit)'seem tO'have'a'fairlymregularly flat

i surface, bu% have a dense coverage of Dowm palm, the stumps of which
are difficult to uproot. Some parts, directly along the river bed,

% ' are at lower level and Wwith 2 less regular surface (apparently recently
A ' - re-worked sediments), Tender grasses prevail as ground cover,

The surface so0il is fine sandy to loamy; it shows no craclking, and
sealing op crusting are negligable, The soil profile itself has a good
internal drainage, It shows a Tapid alternation of sedimentary layers
of different Textures, though predominantly fine sandy to fine loamy;
medium to coarse sandy or stiff clayey layers seem exceptional,
Oharaeteristically the sand fraction is fine to-very fine, the silt
bercentages are very high (often more than 30%), and primary minerals,
notably shiny mica flakes, abound. The ecolours vary from dark brown
to (dark) reddisih brown or yellowish red, with little or no mnottling,
The structure is subangular blocky to massive and the porosity is fair,
The consistence is usually soft and very friable. All layers contain
high percentege of free lime (2 to 15% in analysed samples), but no
gypsum ($races only). There are no surfece or profile features of
salinity, which is confirmed by laboratory data (BEC of 1:2.5 suspension
is 1~3 mmho/cm), while alkaliness is uncommon (ESP usually ¢5%, sometimes
>15%).

Water holding and transmitting properties seem favorable on the
the aversdge, An infiltration test (near profile 22-4) with six repeti-
tilons showed thet 10 om water needed, on the average, 95 minutes and

130 minutes, for dry and wet run respectively, to infiltrate,

The measurements indicate that no special problems are to be expected
during irrigation of this soil. It mhould be emphagized that the above
data have indicative value only and should not be used for czlculations

of the layout (e.g. the length-of~run) of the irrigation plan.

seees/T




least, and the transitions between the layers are not as abrupi uswally as

to impede- deep rooting., The hydraulice conductivity of the subsoil will be
all right, at least in the sandy to loamy layers, . Subsoil drainsge should
normally be possible, This ig of Paramount importance, since the groundwater
level should pe képt low to prevent salt accumulation in the roctzene, also
in view of the expected strong capiliary rige,

Considering all these aspects, it can be concluded that the leves lands
are well sugggg for irrigation, Any levelling that may be Tequired will not
be harmful to the soil conditions, Clearing costs are, however high and great
attention has %o be glven to periodic leaching of any aceumulated salts of the

irrigation water and to,keepingrthe'ground"water Level low (deeper then 2 m),

The basin lands (7 wiit) have in places a regularly flat surface but

in others are characterized-by interrupted gullies or sinkholes, The vegeta-
fion is less dense and tall, consisting often of shrubs (Salvadora persica,
Sesbania SPe8,4 0, ) and. scattered tall trees {4cacia tortilis ). Dounpalms are
infrequent; sometimes low Phoenixy reclinata palms take their place, The
ground coverage consist usually of dense tender grasses, .

The surface S0il, though usually clayey, shows no sealing or substantial
cracking,

The soil profile has a moderate to poor internal drainage, It shows
sedimentary layering with a predominance of fine loamy to clayey layers,
though rs .y layers are not rare; homogeneously gilty clay srofiles - proper
backswamp soils —-0ccur as well, The sand fraction ig again characteristically
fine to very fine, silt percentages are high and mica flakes abundant,

The colours are (reddish) brown to dark brown, the heavy layers often showing
substantial mottling, . The structure is mostly subangular to angular blocky
and the Porosity is fair, Clayey layers have a very hard consistence when
dry and are fimm +o very fim when molst, All layers contain very high
percentages of free lime (4 %o 25%), but gypsum is absent, As in the cage

of the levee solls, .no apparent features of salinity were fourd (Ec values
L3 mho/em for the few samples) while alkals layers seem to be exceptional
(BsP 5% usually), . The deeper Subsoil however may consist of strongly saline
~ alkalj Loamy +to clayey layers That are probably of an earlier devosition
period (Fa material, see below), .

the F1 unit, but transitions are more pronounced and abrupt - Trestricting
Toot penetration - .and percolation may be very slow through the clayey layers,

.9991/8



On a site where during a trial irrigation difficulties were experienced in
getting the water infiltrated; a test showed that while the surface infiltration
in the' loamy topsoil was all right; the sub surface clayey layer had a low
percolation rate (160 ~ 370 minutes for 10 cm, water),-

Also the harizontal hydraulic conductivity of the subsoil will often be
very slow, A laboratory test on three ringsamples from a heavy elay subsoil
showed initial hydraulic conductivity of 3,2, 1,8 and 1,0 on/day respectively
waich is very slow; after 6 days it hag dropped even %o 0.9, 0.8 and 0.3 en/day
respectively, '

The mentioneg physical properties imply that subsoil drainnge is not well
possible and thot as a whole the Fh unit will be definitely more liable to
deterioration through selinisation and allelinisstion, The very poor condition
of the 50ils of unit Fa - which sedimentologically are similar to the ¥h
Soils - indicate how serious deterioration may become, Considering the above
factors, as well as the poorer ¥ilth where the surface ig clayey, ﬁnd the
often irregular micro topography, the unit as a whole is only moderately
Sultable for irrigation, In places however the soils will be unsuitable
for mest crops very soon after the stort of o scheme, Even rice growing

woilld scon be lpossible where the subsoil is saline,

4.2, The older floodplain lands (Dimtu and Haveri areas)

These lands (unit Fa of map) are extensively flat, They are ot a level
Jjust above floocding, but standing rain water nay cause swampy conditions
after heavy rains, There is no apparent pattern of former levees and basin-
lands, nor do they have any miero relief, The coverage of the land is an
open grassland, locally with scattered trees of one species only,
namely Acacia seyal,

The surface soil shows locally some erusting, but does not crack
substantially, The goil profile has a poor intermal drainage., The textures

are cléyey to fine loamy (clay, gilty clay, silty loam),and are characterised

by high percentages of silt and very fine sand,” strongly micsceocus, The

colours are reddish brown mainly. Structure and porosity are presumably poor
(no profile pit was examined). The consistency is firm when moist, hard
when dry, All layers contain high percentages of free lime (lSmESﬁ in the
lab, ) partly in visible ratches, while no gypsum was observed, The peculigr
vegetative cover end the erusty surface point to strong salinity, This was
confirmed by both field ang laboratory measurements of salinity (20~35 mmho/
cm), while also sodiwm Proved to be in excess (BSP 10-30%). . Water holding
capacity may be all right in view of the prevailing textures, but the
watar:mtransmission Properties (infiltration and percolation rates, hydraulic
conduetivity of the subsoil) are undoubtedly vpoor, They are likely %o become

}6.0‘./9
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even worge once the excessive salinity-at these levels very hormful to erop
growth -~ would be leached, because the excessive sodium would then cause further
structure decline, The soils are therefore essentially unsuiteble for irrigated

agriculture,

4.3. The alluvial fan lands (Hareri and Ramu areas)

Where occurring.near the entrance of the major ephemeral tributaries into
the Daua floodplains, these lands have a pattern of-levees and basin lands,
the latter at slightly lower level. The over-all slope of these fan lands
seems less than 1%. |

The 1evee 1ands (Ftl unlt) normally show some mesorelief of shalleow

gullles (l~2m deep, about 200 m aparﬁ) The vegetation consists of wooded
grassland. The soil surface does not Seal crack or crust; locally loose sand
accumulations occur, ‘The soil profile, well dralned, conglists quite
honogenously of yellowish red fine sandy loams, In contrast to the levee
solls of the Daua river, the percentages of the very fine sand and silt
fractions are fair only (20 and 25% respectively), and mica flakes are totally
absent. Structure and porcsiiy are presunably fair to good and the consistence
is soft when dry end very friable whem moist. The free lime content is high
(15%), gypsum is nearly absent, IThere are no signs of salinity or alkaldi-
uess, and the lab. data concur (EC 1~3 mmho/cxeESE) 53). A field test showed
the moisture holding capacity to be quite fair.' Internal drainage (percolation,
hydraulic condustivity) is favourable, while capillary rise should hot be
excessively high in view of'the textures. Hazards for the harmful
accumulation of selts or sodium are therefore very low. Infiltration rates
may however be on the high side for gravity irrigotion.

In conclusion, the alluvial~fan levee lends at the mouths of the

tributaries seem moderately well suited for irrigoted crop growing,

The levee land further upstream, where bushed grassland prevails, the
meso relief of gullies usually is more prerounced, and the textures may be
8%ill sandier, is tentatively qualified asg marginelly suitable,

The alluvial fan basin land parts (Fth'unit) at tbre mouths of the tribu-

tories are either homogeneously flat or show a pattern of gullies or elongated
sinkholes (O.S-deep, 1.5m wide, 5~20m apart), The vegetative cover is
usually an open woodland of various species (but few or no Doumpalms)q The
surface soil shows usually no sealing or crusfing, but cracking may oceur,-
The soil profile, moderately well to imperfectly drained, has predominantly
Loamy to clayey textures (Loam, clay loam, clay or heavy clay) with less high
silt perventages than in the Fb unit and without micas. Textural changes

Seem also more gradual, both vertically in the profile and in horizontal

.OOlOIO'/lO
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direction. Soil colours seem predominantly yellowish red, Clayey layexrs

may have a poor consistency. The free lime content is very high (about 20%);
gypsunt was not observed, Field conclusions as %o the sbsence of salinity

and alkaliness wer re confirmed. in the lab., on a topsoil and a subsoil sample
respectively (EG about 1 mmho, ESP<10%). The xyisture holding capacity should
be quite high, the infiltration rates moddrate to slow. The internal drainage
(percolation rate and horizontal hydraulic conductivity of the subsoil) will
however be fair at best, A large ringsanple of one clayey layer of the sub301l,
at 150 cm depth, showed 4 hydraulic conductivity of less thon 0,5 cm/day.

In view of the latter it will be rather difficult to prevent ultimate

-salinization at prolonged irrigation, but probably less o than ir the case

of the FPb unit,

Tentatively the wnit is qualified as moderately well suited for irri-

gotion of most crops, bui actual augerlnbs and lab, analytical date on which

this is based are even fewer than in the case of the ¥b unit.,

4,4, The terrace lands

Among the verious terrace lands (units T1,T1d. T4, T2; see legend of the
map) there are two units that are of potentizl interest for irrigation
development, if water ccn be commanded to their respective sites,

Large stretches of the low-~terrace unit (Tz) may receive irrigotion
woaser by pumping from the riverbedy the height difference is about 10m. The
description of the soil ("fine loamy soils, very calcareous, yellowish
brown") is derived from surface observations and indicatioms by Joubert
(1oc, cit) onlys the colours and surface crus sting do suggest salinity and/er -
alkalinity, The mesorelief of the unit is moreover often somewhat
irregular, through past erosion. Provispionally this unlt is therefore

indicated as only morginally suitable for irrigation.

The mudflat parts (unit T1d) within the sendy upper terrace will become
of interest if substential amounts/n%od—quallty ground water would be
found in the’ upland area, These patches, slightly depressed (0.5m or so)
within the main terrace lands, arc extensively flat, without any meso-or
micro relief, They are either grasstovered (with some Low Doum palms) or
used for rainfed ferming (miliet), The surface soil shows no sealing,
crusting or cracking, The profile consists homogenously of dark red sandy
clays to more than 150 em depth the predominant sand fraction being medium
to fﬁne. The consistence in dry condition is only slightly hard, except for
the subsoil (at about 150cn) where a hard horizon seems to be present, with
caleium carbonate coneretions and powdery free lime, Some free lime is how-
ever present as from the surface (1-4%). Field indications that salinity

".'/ll
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and alkalinity aﬁe absent were confirmed in the laboratory (Ec<1 mmho/cm,

ESP*&S%)...The homogeneously dark red colour indicates that the internal

drainage is favourable, and the molstiure holding capacity should be highs
Iniview of the above, the unit will be wellwsuitsd, nearly ddeally, for

irrigated sgricuiture, if water can be found.

COMPARISON OF THE VARIOUS LANDS AND SCHUME SITES

For the immediate future, interest will centre on the utilization of Daua
river water for grovity irrization of tie younger f£loodploin units (FL, Fb)
ond on nearby perts of slluvial fon lands (Ftl, Ftb).

‘The P1 parts of the younger floodplain, wéll suited, are located right
alongside the river bed, hence water supply will be easy. Clearing costs are
however very high, The b unit,:qualified as moderately well (to marginally)
suited, will probably have to form part and parcel of any organised gchene,
like ‘those near Mandera, Water supply will be easy but a different menagement
will be required with notably much attention to dzep drainoge, and o more
restricted choice of crops.. In view of suchk drainage, knowledge, wn the
exact location of any slowly permeable and possible saline/alkali subsoil
layers is at least as imporitant as the variction in topsoil textures.

I1f drainege is forgotten or carried out haphazardly then there is a
great chance that within 5 or 10 years the terrains, especially the Fb unit,-
will turn to similer waste land as the Fo unit (such repid deserioration under
irrigation has also occurred on similar sediments in Northern Nigerian
floodplains, under even less extreme climatic conditions).

The associztion of alluvial fan levee lond (Ftl) and basin land (Ftb)
of the lower tributeries e.g. that near Bareri, both moderately well suited,
should be seriously considered for an irrigation scheme, eépecially since
salinization/alkolinisation seems less 2 hazerd here than in the case of the
younger floodplain, Some engineering costs will however be involved in the
re~routing of flushy run—off through the varipus gﬁllies crossing the
terrains. '

It is likely that the alluvial fan soils will also require different
fertilizing from those of the younger floodplain, in view of the completely
different primary minernal composition,. A few analytical data on easily
avgilable plant nutrients (Mehlich analysis) point to higher values for both
P and.K in the younger floodplain soils (0.7 and 0.4 m.e, K, 12 and 16 .
ppm P,.for clayey and.loamy floodplain soils respectively; 0,50 and ;15
n.¢« Ky 10 and 8ppm P, for clayey and loamy topsoil of the alluvizl fan wits ).
Hitrogen will be required probably equally, also in view of the generally

low percentages of organic matiter (O.B%ﬁ; N values 0,05% or ldWer).

,000./.12
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? 4. A gystemotic survey progromme for the locotion of any ground woter
; reserves in the uplonds and interior plains should be carried out, taking
) intoc account geologic indications (cf,.. Joubert 1960)
;' .5; Regular river discharge measurements should be carried out at both
'; Mandera and Ramu, in order to obtain reliable estimate: of the amounts of
: water available for irrization and other burposes during the variocus
§ seasong,.
References: _
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doubert, P, 1960 "Geology of the Mandera-Damasss avea’’, Ministry of Notural

Resources, Mines and Geology Department., Report N0, 48+ Nairobi,

Richards, L.Ag(ed) 1954 "Diagnosis and Improvement of Saline and Alkali soils"
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The older floodplain soils are evidently unsuitable for any irrigation

development. The proposed Dimtu scheme would be located on these soils

(mnd/br narrow stretches of younger floodplain). An area directly west of
Kalalyo, not yet occupied by locul farmers, may be a suitoable altvernative,

COMCTUSION AND RECOMNENDATIONS

It is concluded thot:

i,

3

44

alkallnlty (unlcs Pl and Pb)

The Dauva younger floodplain lands have vary fine sendy, loamy or clayey

and very caleareous soils without substantizl presentday salinity or
They are mostly well to moderas Sely well

guited for irrigotion development, but great attention should be given

to deep drﬂlncbe, especially for the basin Iand parts (Fb unlt),to

prevent harmfil saliniza thQ/“lk&llﬂlZ@thn within a few years.,

The dowmstream barts of the alluvial fan lands of the main tributaries of

the Daue have also Ffine sandy, loamy to cla ayey and very calecareous soils
with no rresentday selinity or alkelinity (units Ptl, Ftb), They are
also moderntely well suited for irrigation, though the hazard of
harmful accumulation of salts or alkali seems lower. Particular

attention should be given to canalisction of the oceasional flush flooding,

In view of the different nature of the sediments, the management of
the younger floodplaln 8oils, will have +o be dlfferent both as regards
wober and chemieal fertlllzers from that of the alluvlal fan soils,.

The soils of the clder floodplain are clayey to fine loamy and are

strongly seline and allkels (unit Fa), They are unsuitable for

irrigetion,

It 1s recommended that:-

La

Ze

Por any irrigation area to be selected afte T taklng into account the

above conelusions, both a topographic survey and a semi-~detailed soil
Survey will be required prior to the preparation of & detailed lay-out
of the scheme, Such a soil survey . should not only define better the
boundary between the various units, notably F1 ond Fb, but also mep the

variations in properties of the deeper subsoil and the eubstratum.

Any of these Surveys will be greatly facilitated and be more accursie
1f aerial photographs of scale 1: 10, OOO/?O 000 will become avallable.

It seems worthwhile to pay attention the topographical and soil condltlons
of the lower terrace land (unlt T2), in order to determine its irrigation

pobenplal.
v.‘..lf'/lB
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GROSS IRRIGABLE IAND OF THE DAYA VALLEY KE
BETWEEN DIMTU AND MANDERA

it

ISRIC LIBRARY

L oR

Wageningon, The Netherlands

(Based on photo interpretation map 1:55,500 of Site Evaluation Report
¥o.10 Kenya Soil Survey (Sombroek et al 1973), with additional photo-
intexpretation for the Ethiopian Side in 1977).

]

[? Mapping Henyan | Ethiopian Total Suitability rating
Tnit Side : Side + ba.
’ 3
3
¥1 L ss0 | 3930 | 7850 | well suited
¥b 1620 | 3850 5470 moderately well to
T marginally suited
" Fa 1320 930 2270 non-suited (unlesa
{ reclaimed) :
i _
Ftl 5020 6220 12246 moderately well to
i i marginally suited®
1
Ftb 1040 1426 2460 roderately well suited
T2 L 3470 1350 4820 marginally suited, if
water commandable
1 . [ S
Tid 1410 - 1410 well suited®*
i ]
+h
* but largely not commandable from the main river, and wild flash
f£lood hazaxd

] not commandable from the rivers, but pessibily from ground water
resources.

¥.B, Map with photo—interpretation units also on Ethiopian -
side in SE report in Library, Kenya Sadl Survey.
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