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I. INTRODUCTION

The Mogambo Project derives its name from Mogambo village located
on the sight bank of the Juba river 70 km to the north of Kismayo. The
Project covers a gross area of about 8000 ha in a strip of land about 16
km long and 5 km wide, The Mogambo Project is o‘na of several irrigation
projects scheduled for development in the Juba valley some of which are

in study ¢r implementation stage.

'Jﬁ'xe Project has already been studied by the Consultants Tippetts
Abbet‘t- Mc Carthy - Stratton of New York and Financial and Technical
Services of Cairo (TAMS/FINTECS) for which the final report was subtmitted
in Nay 1977. later is was decided to undertake &a supplementary study,

the Agreement for which was signed on 20th December 1976, the field
activities commenced in January 1979,

The principal tasks included in the terms of reference of the study
of the Consultants Sir M. Macdonald and Partners Litd are the following:
(a) Undertake a topogrephical survey of the whole Project area;

(b) Carry out semi-detailed soil survey and analysis both in field and
laboratory;

(c¢) Review the hydrology of the Juba river with particular reference
to the low flow periods, Project flooding and the impact of the
Construction of Bardhere dam on the Project.

(a) Corry out o prelininary deciz of tite irrigition :uid ércincge system,

(e) Review the TANMS/FINTECS proposals for cropping pattern and the
technical and economic aspects of the livestock component,

(f) Prepare recommendations about the organisation and management of
the Project and draw up an implementation schedule,

(g) Prepare detailed cost estimates for the works and cerry out economic
and financial analyses.,



11, EXECUTIVE SUIT4ARY

Mogambo Irrigation Project, supplementary feasibility study was ela~
borated and submitted by Sir lacdonald and Partners Ltd, Demeter House,

Cembridge, United Kingdom. The study itself is consisting of the main

report and 7 annexes.

1) Hydrology and climate were elaborated in the Annex 1. Due to the
faet that Lugh Ganana gauging station is too far away from the study area
the existing data do not allow an accurate assesamené of return periods
to flood flow levels at NMogambo. Thus, the consultant stated that it is
not possible to guaranteec a water supply for the 1985 planning horizon
January through March at 80 percent reliability. Also, it is advisable
to accept the assumption that sufficient water would not on average be
available to plant ri;e with aﬂ 80% reliability until the last week in
. Aprils In addition, the consuliant openly admitted water for irrigation
will be restricted for the first four months of each year from 1990,i.e.
for the year when the project is planned to become fully productive, if
the river is not regulated, while the consultant is confident for the

water sﬁpply if the river is regulated from the Bardhere Dam,

2) Soils Survey Report and land Clessification — Annex 2 - gives
in T points the situation of the soils in Mogambo by:
i) A description of the procedure used for soil survey and deteils
of any calculations made.
ii) Tables with analytical data from observation pits and auger bor-
ings sampled and analysed.
1ii) A location map 1/20000 scale for all pits and borings.

iv) A taxonomic soil classification map 1/20000 scale showing

boundaries of the irrigable areas,



v) A land capability classification map 1/20000 scale for irrigated
Icultivation.
vi) The effect of land levelling on the fertility of the soils,

vii) Enlarged overlays of map to be provided at 1/20000 scale,

These points have been carefully examined by the study and due

replies given to them all with 6900 ha of land classified for agricultural

production out of a total of 9952 ha.

Results and interpretation are given for various nocsurcnents such og

a) infiltration rates

b) Soil salinity

c) Alkalinity

-d) pH

e) Chanical analysis of the Juba river water.

f) Moisture retention

g) Soil fertility.
Comments deal with certain aspects of the Annex 2 Soils:

i) Chemical analysis of the Juba river water and the need to accompany

the samples taken from the river with the data of the river flows.

ii) Effect of land levelling and irrigation hy gprinkler on -the termites

colonies,

iii) Calculation of the moisture retention properties not clear in some

cases Table V = 10 Profiles D012 and G052,

iv) Correction to be sought to Table V - 10 for profile No.076 and

horizon 80 =150 cms.

3) Annex 3 Asriculture is studied in 5 Chapters

Chapter I. describes state of agriculture in the Juba Valley (Mogambo area)

private and public agriculture, natural resources and possibility

for cooperative action with 200 farm holdinzs.



Chapter II. discusses map selection and cropping patterns and select RICE
{WIZE (clay soil) MAIZE and COTTON for levee soil with crop

intensity of 132%, instead of 164% on 4 forms totalling 6400 ha,

Chapter III, Establishes the option for mechanisation of the operation,

calculations of tractor and labour requirements and particular

and important aspect of training for the personnel and

possibility to grow bananas if Bardhere dam is built,
Chepter Iv. Considers the crop processing, the use: of seed preparation plant,

Chapter ¥, Analyses the problem of water requirements and their

calculations for RICE, MAIZE, COTTON (or BANANAS) on early or
later planting data.

Comments

1) 2000 farm holdings bring the idea of organising a cooperative
where the STATE of SOMALIA would help (by technical assistaonce and land
reclamation) the famers instead using farmers as agricultural workers.

2) Eventual change would have to be brought in the cropping intoncities
from 132% to 1649 with UPLAND RICE on 1000 ha. left during the Gu season
on fallow,

3) Soed nmultipliomtion field nccossory not toé far fron the project.
Headquarters to ensure seed quality,

4) Cropping patterms proposed is poorly limited (in diversification).

5) 5 years feasibility study gives no projection for the future and

poasibility for diversification.

Conclusion — Annexes 2 and 3 are well studied, soils delineated and land
classified but limited on agricultural sector to 3 crops - RICE, MAIZE,

~‘action on future with TOBACCO, SUNFLOVER or FRUITS and



PROFITABILITY RELIES heavily on INPUTS pricec evalution when INTERIAL

MARKET is limited on its capacity (prices fixed for produces) ECONOMIC
ANALYSIS to decide futurc of the project,

4) The consultants designed a cattle feedlot enterprise which could
produce 10,000 head a year and utilise a major part of the useful crop
residues and by-products complemented by molasses from the Juba Sugar
Project. The design, and the technical Parameters, are basically
acceptable. Nevertheless, the consultants conclude that on the best
assumptions developed in the study the feedlot is not financially or
economically viable, due largely to the narrow margin between the buying
. and selling price of cattle per unit of live-weight. They propose that
the project should initially cooperztik with the adjacent Trans Juba
Feedlot until margins improve and greater experience is gained in feedlot
systems. Some apparent errors in the study have been noted, and some
technical alternatives suggested, but they are unlikely to affect greatly
the viability of the feedlot.

5) The project area on the right bank of Juba river is at present
generally bush covered land that 1ill need to be clearcd., It will also
need land levelling thereafter. I the project comes into being much
earlier than the Bardhcre reservoir it will necd flood protection,
Improvement of the Mogambo flood relief channel, and construction of a
protective cmbaniment on the west of the farm and improvement of the
existing eastern embankment are proposed to provide flood protection.
Front mounted rdiof on 200 HP erawler tractors with rear mounted plough
for rooting out, arc proposed for bush clcaring. Land levelling of basin
clay soils to receive surface irrigetion will be done using celevating
scripers and motor graders, while levee soils with large level differences
will only be land pl:ned for sprinkler irrigations Surface irrigation

units will be 32.5 ha, (gross) end 27 ha (net).



A main pumping station on the Juba will punp upto 6.5 cubic meters
per second into a mein canal 16.25 km long. Distributary canals off-taking
from main canals feed the unit channels which water the surface irrigated
fields.Pumping stations suitably placed on some of the distributaries
serve the sprinkler system through buried mains, submains, hydrants and
laterals. A fecature of the proposed systom is the provision of storage
reservoirs at the head of distributarics to absorb the flow fTo0 a constant
flow main canal when some of the distriﬁutaries serving surface irrigated
fields are not operating at night. '

A system of drains consisting of unit drains, collector drains,

n:-in or outfall droins will be constructed to remove surface run off due
to rainfall or oxcessive irrigation., Both the cenal and drein systems
will have adequate structureo that to enable their regulation, and bridges
and culverts to cross the canals and drains,.

The road net work will consist of a 6,0 M wide primary rozd connect-
ing the project HQs to the main Kismnyo/Gelib road, and to other villages
of the project arca; embanked secondary roads (6.0 M widc) and inspection
roeds (4.0 wide). Onc project HQs and four other suitably located villages
will contain the necessary facilities and buildings for the managemat

of the farm,

Project proposals provide adequately for staff, c¥l equipment necded
to operate and maintain the systen.,

The cost of construction to e completed over a three year period
is estimated at 284,931 M. So.Sh. of which 135,024 M.So.Sh, will be in
foreign exchange.

6) As a project objective the consultant put forwerd a fully opera-
tional state farm, Ilowever, a number of projects of aimilar character
as Mogambo are in various stages of development (prelimincry design,

design phase, construction phase, etc. They arc alrcady overtoming the



- T -

apsorbtive capégéty of the Ministrics and the respective parestatal
agencics, It co&ld be cxplored whother for such projects as Mogembo a
type of company sinilar te existing porastatal agencies could be set up.
This type of company would have o large authonomy of operation and would
be able to process all equipment and other inputs of the project,

disposing of an edcquate allocation of the necessary foreign cxchange,etc.

7) The Annex 7 - Economics contains three main 5spects and some
considerations on economic and sgricultural background.

Market prospects and prices were approoched and elaborated well
end the main factors were taken into cccount. That resulted into well
established pricing of all crops envisaged in the project. However, this
Amnex lacks analyscs of supply of inputs, especially those from imports,

In financial anaiysos a set of alternatives has becn eclaborated to
get the most appropriate option to come to this the cropping pattern was
to be determined and this is done on the budget bases for each crop.
Findings led to select paddy rice, maize cotton and bamanas opd to take
into account only the alternative when the Bardherc Dam is completed and
bananas replaces maize on levee soils This alternative forn an
Internal Rate of Return of 4.15 percent. This analyses was based on the
forecasted 1985 prices for outputs, but not for inputs.

ccononic

For the prupese of anclyses the consultant assumed an
opportunity cost of unskilled labour at 67 percent, a shadow rate of
foreign exchange of So.Sh. 9.5 = 1US5 and the opportunity cost of capital
at 6 percent, All this resulted in an Internal Rate of Return 5.72 percent
a benefit - cost rotio 0.936 and a net percent worth at 576,000 So.Sh.
However, morc precise calculations will show that IRR amounts to 5,20
percent, the Benefit cost ratio to 0.$74 and the net present wopth to

negative 23.7 million.

It is suggested herewith that some new considerztions should take

place in order to olarify ecconomic and financial viability of the project.



II1, NOGAMBO IRRIGLTION PROJECT

Supplencntery Feoasibility Study

ANEL 1 = EYDROLOGY AWD CIMATE

1« Flood Hazards

It is made readily obvious by the Consultantg that existing data
do not allow oven a remotely accurzte assessment of Return Periods to
flood flow levels at Hogambo. Lugh Ganana geuging station is too far
away (400 ¥m) from thc study area. The table (2.3) giving high flows
and Teturn periods should be ricwed with extreme caution,

A great deal images on
(a) Bardhcre Dam and
(b) Juba Sugar and Fanole Projects,
only when these kssues are resolved can an accurate statement be made

about possible flooding of the Mogambo Project Arez.

2, Estimation of Flows

In their Conclusions on this subject the Consultants are objective
about their approach to filling-in the deficiences in data given, They
state, it is Not possible to guerantce a water supply for the 1985

planning horizon Jenuary through March at 80% reliability,

3. Available Water in April

It is admisablc to accept the assumption that sufficient water
WL $CT i DUEDRET Mp cwdtYaw¥aobl Lo ST sea o 229 welicbility

until the last weck in April. River flow for rainfall availeble in

mid-April in most ycors,

4, Futurc Water fivailability Without River Regulation

The Consultonts openly admit water for irrigation will be severely
rcstricted for the first 4 months of cach year from 1990. This is the
vonr vhan the Prcicct ic planned to become fully productive.



5. Futurc Water fivailability with River Regulation from Bardhere Reservoir
The Consultants are confident that the Reservoir con eater for ALL

water demands put on it with a very hizh level of reliability.

6. Drainage Ratcs From Cropped Arcas

Rice flood irrigation

Maize surface irrigation in bunded and lovelled ficlds,
Cotton

othier sprinkler irrigation.

crops

From the .grononic stx:dpoint cropping in relation to soil type

appears sound. Drainazc characteristies of the soils are very similar

to that at the near-by Irrigatcd Fodder Farms belonging to the Trans-
Juba Livestoclt Project Scheme.
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ANNEX 2 - GOILS
Seven points arc to he cont ‘ined in the Soil Survey Report ond
land clasgification. After carefal cxmination of Annex 2, Soila, the
aims here arc to sce: first, whether these scven points have been
fulfilled; sccond, the results found aud their intorpretation; third,

commonts on the work carried out by the Consultant.

1, EXAMINATION OF ‘fHE SEVEN POINTS:

1) A description of the pr-cedurc used for soil survey ond details
of any calculstions made.

This point has been studied o8 follows:

Air photo interprctation of the Hogrmbo area dated 1963, 1/33000
scale, after ficld observetions heolpad identify the major soil units and
subdivisions. i topographic map 1/20000 scale was usod to plot data
collectcd from the field Soil.mappins units were establsihed bhased on
physiographic units (scc page 2.7, table 2.,5). The coil mepping units
were p‘lﬂ-;- into corrclation with previus studies mode in Somali and with
the Intcrnational systems (FAO-UNESCO).

Soil survey techiiques were used by the Consultant and the m'cst i
important was the one!s for Surve; of the areas

419 observation sites (5 per sé;unra km) with 70 Tits (35 sempled
and 43 not sampled, A Termitaria sitec tested for Ha); the obscrvation
sites oriented EAST-UWEST on 17 linc A-G. Augzering to 5 meters carricd
out of 26 of the pits:; the sampling programme involved had to ocollect 4
samples for alternetc borec sites at 4 different depths 0-25,2550, 50-10Q,
100-150 cms. In addition samples were to be collected cvery 6.5m below
2 m from the 5 m borc aites and a sclection of these included in the

routine analysis progrcrme,



Area measurement:_;‘

The data collected from the Tield survey arc plotted on a topographic
map 1/10000 scales The soil mapping units were dclincated ond are showm
on Plates No.4 27-30. The table (2-3) pege 2-14 shows thc percentage of

the total mmber of sites that fall within the different soil mapping

units:
51% arca occupied by basin clays
3y " Dby levee soils
T4 " by depressional soils
25 " by beach remnant

Details of calculations made are given in certain ceses but methods and
. techniques of the celculations are always offered. As an example, sce
Table V.10 page V.10 where the method for determination of moisturc ret-
ention propertics is explained on page V.Te.
For chemical analysis, the methods are given; see page 11-1 to 11-5;
those methods are the ones used by US Department of agriculture and FAO

and the analyses were cexecuted by "THE HUNTING LABORATOHYM,..

2+ Tables with analytical datc from observation pits and auger
boring sompled and anzlysed.

The following procedure has been implemented:

35 pits with horizon varying form 0-190 cams have scen their profile
described and mechanically (particles %), chemically analyscd. They were
considered in the analyses exchangeeble cations, boron, soluble cation
Me/li'l’.er, soluble anion Me/li‘ter, total carbonate, total phosphorus,
available phosphorus total NITROGIZ!, corganic corton, extractable Zn and Cu,
total Gypsium and exchangeable sodium percentage (sce poges 11-6 to 11-109).

From pages IV-1 to IV-21 Appendix IV, Bore analysis results are given
profile 0-150 wms for 166 sites. The dcpth of the herizons are given with
their respective pH(by KC1 mothod) ECe, Exchangoable NA/ile/100gr C.E.C me/

100gx, E.S.P. for differcent soil maopin~ units,
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3."A locetion map 1/20000 scale for all pits and boring:"
Plate No., 23, 1/20000 scale provides =11 the necessary information
with regard of: |
BORE Sitcs sampled or not
PIT. GSites " n
INFILTRATION SITES .

TERIITE OBSERVATIONS w

4."A taxonomic soil clessification map 1/20000 scalc showing boundaries
of the irrigeble arcas,"
Plate n° 24 1/20000 scale gives the soil classification map and

plate n° 26 shows the Doundaries of the irrigable arec.

5«"A lend copability classification map 1/20000 scale for irrigated

cultivation, classifying according to US Burcau of Teclamation

stendard but adjusted. «.."

The Consultant used the lend classification method estcblished by
the USBR (1954) but brought to it some modification by introducing two
new factors (CROPPING PATTERNS AND IETIOD for IRRIGATIGN)., Hence, the
land suitability for RICE and CROPS other than rice.

Mogambo orec hos the following land clesses:

Class 1 Highly suiteble crable but does not exist, duc to low
perncability and infiltrotions

Class 2 Suitaoble ~ arable soils of Jh Jb and Jt if no
topographic restriction;

Class 3 Soils of Jb3 modergicl - snit-hl~ npcble;
Class 4 Special use for sprinklor 45.
Tables (3-9) and (3-10) sive respectively land classification specifica-

tions for wuplend crop and special sprinkler 43 (symbols 4.2,43, ) and

land classification specification for rice (Symbols R2,R3 P P



The land class area jjeasurenents are brolken down as follows:

UPLAND Class 2 1092 ha 12%
UPLAND Class 3 4942 v 51%
UPLAND Class 4 2042 0 25%
UPLAND Cless 6 - 1124 v _12%

TOTAL 9199 ha - 100%

Subclasses are established and can be.used vhen single or multiple
factors intervene. Plate No, 25 is designed as a land capability class—
ification and Plates No. 27, 23, 29, 30 for the farm soil capabilities,
6."The effect of land levelling on the fertility of the soil should be
given adequate and in depths consideration,™
The Consultant thinks that land levelling in deep alluvial soils

of the clay basin units presents no problem. But in areas of severe
micro-relief development, where more levelling anﬁ soil removal may

need to be carried out an additional hazard is exposure of more
variable or limiting soil horizons. But there were not limiting factors
for 6&% of sites examined, In certain cases, land levelling can dowm
grade the land capability classification,
7. tEnlarged Overlays of maps to be provided at 1/10000 scale."

The Answver:

Plates No. 13 to No. 22 are specially designed for.
II. RESULTS AND INTERPRETATIONS

As examined above, the seven points have been carefully executed
by the Consulting Firm ard the results and interoretations given below
permit a good use of the study for implementing the Mogambo Irrigation

Project if it is economically feasible,



1. INFILTRATION RATE expressed in mm/hour shows that the optimum for

land irrigated by gravity to be 7 to 35 mm/hogr. Page 2-17 figure (2-6)
indicates the range of data obtained in the tests for all soil mapping
units:

- Cofirse textured eplian sands offer high teminal intake rates;

= Alluvial soils very similar intake;

- Least cracked soils show the most marked slow down in the terminal
intake rate.

2. SOIL SALINITY (expresmed in mmhon/cm, HCe value salinity results

for the soil mapping units J1, Jb, Jmxl, Jmxd, Jd, Jt and BM, compared
to FAO salinity class shows 1% of the samples having a negligeable
galinity class witﬁ a value of 2,4 mmhoa/bm or less,

16% of the samples fall in low salinity class with values of less
than 4,9 mmhos/cm and a ecmall percentage of samples have moderate to
high salinity values (sec page 3-7 Table "3-2"),

Salinity with depth average values at 150 cm do not exceed 4 mmhoa/cm.
3, ALKALINITY expressed by E.S.,P. (exchangeable sodium percentage).

When ESP exceeds 15, there is generally deterioration in the soil
(phyaical properties affeoted). No danger exists for the soil mapping
wnits since 93,8% of the total routine samples cxamined have an ESP
less than 15 and most of the upper horizons have values of less than
5. The soils contain considerable reserve of gypsum and exchangeable
Calcium to prevent alkalinity.

4. pH MEASURED {with KC1 method)

Values are clearly between 3,1 and 8,5 and there is no consistant

relationship between pH and soil depths,

5. CHEMICAL ANALYSIS OF JUBA RIVER WATER

The chemical analysis dealt with: BEC, pH, TDS, Mc/1l for cations

Ca Mgz, Na, for anions HCO , SO , Cl, silt/gr per litrc and Boron, SAT.
3 4
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The quality of the water is very high. The 13 samples were collected
from 8/2/19 to 12/4/79.

6. MOISTURE RETENTION PROPERTIES expressed in availeble moisture % by

veight oF % by volume for 120 cms profile. Thc moisture retention for
5 soil mapping units shows a variation between 15 and 33 cms. Clay
soils allow a maximum irrigation interval from 10-14 days for crops
wvith rooting depths of 0,0 to 1,20m respectively.

T« SOIL FERTILITY, according to the anclyses, gives the following results:

Soils with heavy clay 2:1 expanding lattice clays present a very high
cation exchange capacity to retain mineral nutrients against leaching,
The level of organic carbon is very low,
Total nitrogen fairly low, nitrogen fertilizer needed to maintain
fertility and ensurc a good yield,
Total phosphorus level fairly high, but a very emall amount is in
the available fraction.
C/N indicates fuirly rapid incorporation of organic matter in
these soils and there is little variation betwecen the mapping units.
Phosphate fixation is rclated to high pH rccorded and formcotion of
Calcium phosphate can occur, rcducing phosphate availability (poor
solubility).
Exchangecable potassium is considered deficient when values fall
below 0,5 me/100gr but high level of exchangeable Ca and Mg valuos
give high CA+Mg:K ratios which reducc the potassium availability,
However, the level of exchangeable potassium are very high and there
should be no major requircment for potassium as fertilizer,
Level of water cxtractszble boron are apprecciable in the surface
horizons suggesting that close watch be maintained for symptoms of

boronstoxicity. Toxicity occurs betwecen 0,3 and 4 mgr/litre and annual



crops are more tolerant of boran toxicity while perennial crop more
suscoptible,
III. COMIENTS

As said before ,the study has covercd all the aspects raised by
the terms of rcference as far as the scils are concerned. The location
of the major mapping units cnsured a quite fair rcprosentation of each
soil mapping unit. The soil survey techniques used and the resultis
with their interpretations convince of the work carried out by the
Consultants

However, some points merit to be raised:

. 1a Chemical analysis for thc Juba River Hater does not provide

any information on the flow of woter in the Juba River vwhen the samples
were collected, Sampleas drawm from 8/2/79 to 12/4/79 seem to coincide
in time with the first Gu season rains, Do theo samples represent a
good average of the river wcter throughout the yearl The state of the
river at each sampling catch would help support the average results
given in table (3-1) page 3-6,

2., Effect of land levelling has been discussed and treated in the
study (68% no adverse effcct because of clay soil) but on the loamy
textured soils, where termites colonies are still active, the alter-
native is sprinkler irrigation to avoid hiéh cost of land levelling
and also of spraying salt (MNa) brought by the termites from subsoil,
llothing has been said about the effect of irrigation in the surrounding
of those temite colonies (O to 10 as density for ha) and their bo-
haviour when the lands will receive more water ™ =orhcad sprinker
irrigation .

3, Calculatione of the moipturce retention properties are not
clear in some cases, table (V=10) page V=10,

For the respective profiles D012 and G052, the percentage moisture
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at 1/10 ATM was not calculatcd or at lcast does not appear in table
(V-10) but a final value is given to the available moisture at 120
cms profile: respective values 33,1cms and 17,4cms, while horizons
59-123cms and 44-150cms do not show up with any available moisture.

3. Correction is to be brouzht on table (V-10). The available

moisture in % seems to be 9 instcad of 7 for profiie No. 076 and
horizon 80-150cm; consequently the moisture retention properties is
to change for that profile.

Fron an areas of 9199 ha surveyed and delineated as far as lamd

capability is concerned, 2/3 of the land appcar in the classes
(U332, U3ng) if no restriction intervenes. The arcas to be coﬂéidered

by the irrigation project will oscillate around 6000 ha. This supple-
mentary feasibility study, Annex Soils, provide thus the tools and

means to further studies (irrig“iion, n"rnnuﬂy)_



ANNEX 3 - AGRICULTURE

Mogambo irrigation project — Supplementary feasibility study
Annex 3 - Agriculture - provides along 5 CHAPTERS a clear view of
the Juba Valley, thc MOGAMBO areczc and the tochnical tools to imple-
ment the irrigation project in 5 years., _

CHAPTER 1 preparcs an excellent introduction to the Mogambo
irrigation project. It describes natural resources fourd in the
Valley, the state of agriculturc and the various public services met,

Two facts may draw attention in the document:

a) 1500 to 2000 farm holdings exist in the McBambo area with their

size verying from 0,5 to 5 ha, most of the farme with an average
of 1 ha.

b) Private tractor hire mervices are being developed due to the
diminishing services from ONAT,

With such a dynamic private sector (individual farmers, tractor
owners) therc seems to exist the possibility to improve production by
regrouping the farmers on irrigated 1aﬁd (clay soils or levee Soils )
and organising the tractor scrvices for land pfeparation. A cooperative
delivery of inputs and merkcting could be studied in which cooperative
the government would provide its assistance by building the irrigation
system and financing some inputs. The cooperative would avoid to re-
scttle the farmers or convert them into workers for the State Farms,

CHAPTER II discusses the crop sclection and the cropping patterns.
The recasons given for the selection are justifiable: Rice, Cotton,

Haize represent commodities of national interest and economically can
ensure somc returns, However, there is no any knowledge for sunflower,
castor or tobacco since they are able to improve substantially the

cropping patterns and Somali cconomy in the future arnd special effort

ip to be madc by Research Station in Somalia for those crops.



- 19 w

The crop agronony is very uell presentcd and roises only one minor
COMMENT on land preparation for the upland rice, Land plane is necessary
to facilitate the harvest by the Combine harvestor,

The yields will build up graduzlly and scem as envisaged reasonable
or acceptable, but there is no experiments which confirm some of them
in the figld or around, |

The cropping potterns reflect the choices made respectively for
clay and levee soils and it is reclly necessary to wonder why crop in-
tensities of 164% are not proposed in the document when the maximum
intensity is to be developed ae a major objective. On levee soil it

is proposed the crop intensities of 132% (supplementary feasibility

study).
Gu_Season Dex Season
132% Upland Rice 1000 ha or 32% Maize 1000 ha END OF SPT,PLANTIN
(=) (=) 65% gﬂaize " FIRST DAEE

35% Cotton 1100 ha " Aug, Planting
OF LEVEE SOILS, CROP INTENSITIES CAN BE

Gu Season Der Scason
164% Upland Rice 1000 ha or 32% 65%(Maize 1000 ha End Sept.Planting d.
Upland Rice 1000 ha or 32%
Maize 1000 ha ®* v ®

Fallow 35% Cotton 1100ha. First Aug.Planting
Such a change in the crop intensities will bring an extra requirement
for tractors, labourers and perscnnel.
The relative profitability (given on page 2-23 Table 2,2) ranks
paddy rice, upland rice,; cotton and maize as the best to be cultivated
in the cropping patterms. The amount of net margins appears to be high
for the first five yearsz vhen derived from gross revenues and attributable
costs and it will be necessary to know whether in the abtributable

costs, depreciation of the cquipment and irrigotion cocts are includedj



these factors are essential in considering the project feasibility.,

The farms, as presented (4 of different sizes) raise no objection

and the organisation submitted is welcome.

CHAPTER III establishes the options for mcchanisation of the

operations and the rcasons are supported by facts

1) High intensity of the cropping programme ﬁhich curtails time
available to carry out opcrations.

2) Nature of the heavy soils rcquires considerable inputs of
powere

The permanent labour force at the farms has been determined (900
at maturity and recruitment of casual labours when necessary)., BAR-
DHERE DAM will change thc permanent labour force and will bring it to
1500 if Banana replaced maizc in the cropping pattern (levee soils).
The workers efficiency have not been examined and the average taken
is subject to modification. '

Calculations for the agriculturzl machinery and their implements
have been seriously made and provisions arranged to meet any peck
period within the hectarage plamned for cultivation., Purchase of 6
combine harvesters equipped with half track for harvesting rice when
conditions are difficult may partly drop our suggestion for land plane
of the levec soils before any plonting of upland rice,

There will be o need to add: 1 tracked tractor crawler 150 HP,

3 wheeled trgctor 4WD 110 HP and their implements if the intensities
for levec soils are pushed to 164% and if the tractors in reserve can—
not match with the 1000 ha to be cultivated under upland rice, in

the Gu seacon.

As rightly pointed out by the document, specicl training has to
be given to workshop staff, drivers and tractor operators since the
efficiency factor for the machinery and their expected life depend

hcavily on those who run them. If the training or its result is poor,



the efficiency will be affccted and the expected lifc of the machinery
will be reduced by 10 to 35%, increasing the attributable costs with
their consequencies. So, the success of the agricultural mechanisation
rests on the quality of the personnel in-charge of the project and the
risk is a factor of experiencc and continuity. The monitors are to be
recruited and troined also.

CHAPTER IV considers the crop processing at full development for
the project. It shows that during the Gu sceason 4319 ha are cultivated
vhile in the Der season 5404 ucre planted, The Gu season could have
avoided the fallow on 1000 ha of levee soils and increase the production
of rice by 3493 tone

A sced preparation plant is really important for a project like
Mogambo, The provisions made for are welcome, The Mogambo Irrigation
Project has considered and analyced fully cvery aspect of thc crop
agronomy by starting with thc varieties to be used in the project;
but, and it is important, therc is no place where it is envisaged to
multiply sclected sced and pure seed coming from the Research Station,
Rice is particularly subject to "HYBRI DISATION", The choice of a
field not too far from the Hoadquarter could be uscd to multiply the
sceds in close cooperation with hfgoi Research Station. Succeaos of
the project relies on the sced qualities,

CHAPTER V analyses thc problem of crop wﬁter requirements and
their calculations. It is proved that without BARDHERE DAM, irrigation
is. still possible during 240-260 days a year on 6430 ha according to
the cropping pattern choosen. DIarly or late planting as far as water
requirements are concerned does not modify the net water requirements
for rice, maize grows favourably with carly planting and demands less
water, Rice is nevertheless subject to heavy damages by birds if too
late planting occurs.

CONCLUSION: The Mogombo Irrigation Project in its section Agri-

culture supplementary feasibility study Annex 3 - is scientifically
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and technically a very good study, analysing in depth all aspects
which would have raised somc pertinent questions. Tow points got

our remarks;:

a) Relocation to new lands,recruitment of the faormers as agri-
cultural workers.

b) Land plane before planting upland rice,

¢) Eventual chenge in the cropping intensities for the levoe
soils.

d) Seed multiplication.

The cropping patterns bring a minimum of crops (rice, cotton,
maize) with an enormous importance in the national economy bub rice
constitutes the only crop with a very.good profitability, but its
production in such a project is rclatively limited to the Gu. Cotton
in really a difficult crop with 100% crop intensity only and is in-
heritantly demanding in labour force. Maizo is o staple food and
complete harmoniously the rice rotation with 200/% crop intensity but
its price (grain) is very lou; tho composite, ycllow seeded is not
yet known by consumers and may face somc difficultics to be accepted
in the diet. No mention is mede of vegetable or fruits production
in the cropping patterns,

The cropping patterns are poorly limited in regerd of diversifi-
cation and constitute a constraint bn an coonomical basis for the
first five years. Skilled workors and labourers may also constitute
a restraint in the application of the crop intcnsities for the first
five years,

The use of the agricultural machincry is of great importaonce and
the future of the project rests on it. Therc will be also a corrcla—
tion to be considered betueen the future cost of sparc-parts, machinery

(international market) and the local prices paid for rice, cotton and

maize.



Lastly, the feasibility study medc the analysis for 5 years but
did not give any hope for changc of the crepping patterns in the
future with introduction of new ¢rops (tobacéo, sunflover, vegetables
and fruits)e. It neither invites Research Stotion to find knowledge
about some of the above mentionod new crops (by applied research).

As seen, the planting of rice, cotton and maize is technically
feasible in the Mogembo irrigetion project, the project accepteability
lays also amd meinly on the economic analysis of different costs for

machinery, preparation of the land,construction and irrigation.



AMIMEX 4 - LIVESTOCK

1« The consultants choicc of a cattle feedlot as the most promising
livestock entreprise to integrote with crop production at Mogambo is
basically sound, They proposc a focding system for about 10,000 cattle
per year which utilises a major part of the useful crop residues and
by-products from the project, complemented by molasses anticipated from
the Juba Sugar Project, and the basic parcmeters used are, on best
available evidence, correct., Lxcept for a few details which do not
greatly affect costs, the design of the feedlot, the choice and manner
of operation of equipment are suitable for the conditions and follow
conventional standards., They propose threc phases of development

— Feeding Trials at KmT7 in lMogadishu, followed by Pilot and Commercial
at the project site — which under present circumstencos at least iso
justifiable,

2, However, the consultants conclude that on the assumptions developed
in the study the proposed fecedlot is not financially or oconbmically
viable, due largely to the narrow margin which currcntly exists between
the buying and sclling price of cattle per unit of liveweight. They
also point out that there is so far very littlc operational experience
wvith fceﬁlots in Somalia, and that there arc a number of issues critical
to their development which have yet to be resolved in practice — the
morc important being:

i) the availability of an adequatc'and regular supply of foedor
quality cattle at rcasonable cost , and

ii) the marketability of large numbers of intensively fattened
cattle at a premium price.

The consultants therefore proposc that the Mogombo Project should ini-

tially cooperate with thc adjacent Trans-—Juba IFeedlot, by providing

1 and ""ln".":""l”":"‘" d —mmTra avAd dha Amidd Al
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issues are resolved in practice, tho feasibility of a feedlot component

should be re-oxamined.
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3.

3. Corrcction of the errors, ond come techniccl chonges proposed
below, should improve the finoneciczl anclysis ond nmoy nalke the project
narginally visble. But at this ;tagc of Somalint's development, and
in view of the collopse of the f'cedlot industry in some nearby coun-—
tries, it is belicved that effort should be concentrated for the time
being at the three feedlots alrecdy built or neoring completion at
KmT7, Balad ond the Trans—Juba Project.

4. Brrors

i) The cost of molasses ~nd the total cost of Rotion 10 in Table
5.3 should rcad Sh, 251 and Sh. 1010 respectively instead of
Sh, 124 and Sh. 883 — :zlthouzh the correcct values are actually
used in subsequent calculations of recurrent costs, the error
invalidaotes the reasoning behind eventucl choice of this ration
ot the basis for czlculating project costs,

ii) The nmumber of cattle to be purchased for Phase I should read
240 in table 5.6 instead of 340 — the error has no effect on
subsequent calculotions.

iii) The cost of the cattle pens per unit of area for Phase III is
2

twice that of Phase II (Sh. 99.2 compared Sh. 48.4 per n ) as
showvn in tables 7.4 tnd 7.2, due to greatly increased earth-

works, coral base and sond leyer, without any apparent justi-
fication — if the lower cost was used in both Phases (but in
fact there ought to some cconomy of scale) the total capital

costs of the project would be reduced by 16%.

iv) There cppears to be a najor miscalculation in the volume ond
3
cost of the silos in it2bles 7.2 and 7.4 — o total of 55,000m
is included as reserve capacity for the 100 tons of oilcake
and 200 tons of maize justified in the text, whereas common

3
standaxds (oilcake 2t 2.0n and maize at 1.3m per ton) indicate
3
that 460m would be sufficient and would greatly reduce what
seems to be an wmecessarily large component (36%) of total
capital costs,

v) The increcese in number of feedwcgons and troctors in direct
proportion to the progressive increase in nunber of cnimals
oand daily feed consumption is incorrect — a8 the 24 tons
of feed to be consumed dzily at project maturity would nor-
mally be fed in two portions of 12 tons, ond each 3-ton feed-
wzzon could make several trips, the number of tractor/feed-
wagons combinations could be reduced well below the proposed
figure of 9, I suggest o mxiimum of 5, which woul?d vadr22
capitzl costs by 3%.
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Technical Criticisns

i)

ii)

iii)

Cattle pen desim

a) the feedtrough is too shallow, giving inadequate capacity
per unit of length for a high bulk ration;

b) the 2-meter gotes are too narrow for tractors with scraper
blade or trailer to enter for manure removal;

¢) for mechanical feeding it would be better if the feed-
trough was continuous (ic unbroken by gates) and access
to the pens provided at the rear — this would involve
reversal of the present pairing of pens, which would also
lead to reduction in weight-—bearing service roads;

d) if shade is to be provided at 211, it is probably best
over the fcedtroushs where it also protects feed from
rain — this arrangement combines well with ¢) above,

Feedlot capacity - The layout proposed includes 56 pens for

100 cattle each: a maximum capacity of 5600 cattle at any
one time, If, as is proposed, half the cattle are fed for
90 days and half for 120 days, the theorctical maximum

throughout is 19,600 per year, Although an annual through-—

out of 14-14,500 is discussed in the text the subsequent

calculations are based on only 10,200 — this is only 52%
of the theoretical maximum and is too low. T70-75% would be
a more realistic level to aim at, leaving enough peﬂs vacant
for cleaning or repair, delayed shipments etc. Rather than
push the throughDut of the presently proposed 56 pens upto
14,5000 (73% of thoorctical maximun), I suggest that the
same throughput of 10,200 should bc aimed at from a lesser
number of pens — io 40 pens at 73ks This wonld reduce

investment in pens by about 30%.

Quarcntine Macilities — Mo provision is made in the proposed
layout for the-guersntining of cattle on arrival at the project,
or on other possible occasions — I susrest thet two standard

design pens should be sited about 500 meters from the main



pens and that the plunge dip should be incorparated there.
Thie of course would offset some of the savings proposed
in ii) above, .

iv) Rations - Amongst the rations considered, some should have
been included in which urea is used as a_protein substitute,
Urea combines especizlly well with high levels of roughage
and molasses such as are proposed at Mogambo, and would
reduce the dependenco on oilcakes which, the study emphasises,
would only be svailable at reasonable cost if an oil mill was
constructed near Kismayo, and which exoeeds the production
of seeds from Mogambo enyway.

v) Fecdinz Trials - Yhilst agreeing that the trials proposed

are necessary (and in e wider context are long overdue), the
short series vith small numbers of animals are unlikely to
produce conclusive results. Such work should be continuously
in progress at the Km7 Feedlot whether or not a feedlot is
planned for the Mogambo Projoct and should not require fin-
ancial inputs from individual projects.
6., Economics — If I am not mistaken in my identification or errors,
and my suggestions above are adopted, it should be possible to reduce
the capital cost of the project by about 205 and improve the cash flow
in the ecarly stages. As the price assumptions taken scem reasonable
under present circumstances I can seec no way of substantially reducing
cperating costs — although the reduction in number of tractor/feed—
wagons, in number of pcns, and possibly the usce of urca in the feed,
should have some small economic effcct. Generally in fcedlot operations
there is substantial cconomy of scale — but this does not come through
in the present study. I think it ie likely that if the consultants
took the foregoing into account and recworked the economic analysis

the feedlot might appear to be marginally viables But in the absence



of experience, this would be a more than usually theoretical cxercise
and very dependent on feirly optimistic assumptions for the two big
"unknovns" — the availability end cost of ineoming stock, the market
and price for outgoing stocks, IMurthermorec, whilst contcmplating
further investment in feedlots consideration should be taken of the
fact that in nearby countries feedlot entreprise@,which were.developed
under more favourable circumstances than prevail in Somalia now, have
already ooliapsmd.

T. Conclusion - Although the consultants have not produced quite the
best case for a feedlot component at Mogambo, I support their overall
conclusions. I commend especially their proposal that consideration
of further feedlot dcvelopnent in the south should await the experience
of fullscale operations of the Trans—Juba Feedlot — but from my recent
visit there I gained the impression that such experience may not be
available for 1 - 2 years from now. Moreover, as pointed out by the
consultant, the future scale and naturc of operations of the Kismayo
Meat IPactory are also of direct relevonce to the development of feed-
lots in the south — and we arc aware of considerable problems at KT
which may talke some time to resolve, I therefore endorsc the consul-
tants'! vicew that these and other problems discussed in the study under-
line the need for coordinated plonning within the livestock and other

rclated scctors for the aresz,
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ANNEX 5 - ENGINEERING

Ammex 5 of the draft rcport deals with the engineering aspects
of the setting up the irrigotion system, its opcration, maintenance
and costs. Tlood protection, bush clearing, land levelling, methods
of irrigation and drainaoge and infrastructure facilities are discussed
and costed.

The irrigation system is fto consist of a main pump station on
the Juba river, a main canal down the project area and distributory
canals off-taking from the main canal and Berving areas of surfaco
and over head spinkler irrigetion, Because of inadvisability of
levelling arcas that would involve large ocarthwork quantities, and
expose saline soils, it is proposed to apply surface irrigation to
somc parts - generally basin soils,; and overhcad irrigation to others =
generally levee so0ils. The distributories supply the unit channel
system, for surface irrigation, and buried ncino for tic sprinklor cystem,
for zpplication of water to the fields.

Some of the other featurecs of the proposed system are the
provision of a large pettlingbasin at the head of the main canal to
reduce silt load passing into the canal systcm; provision of storage
reservoirs at the head of distributarics, so as 1o cnable the main
canal to flow with constant discharage, and maintain flow in the
distributaries as required.

Detaiis of the proposals are summarized in the following pages, and
comments follow the summary.

Te IFFlood Protcction

The flooding of the project area is said to occur because of
insufficient capacity of both the Illogambo relief channel and Dheshecg

Arbo in the northwestern commer of the projoct arca (into which the
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relief channel discharges) and conscquent over flow into the project
arcaz. The project arca has existing flood protection btundsto its
cast and south to safcguard the Banana plantation.

The study proposes the remodelling and extension of the relief
channel to Dhesheeg Arbo and od jacent depressions. A new embanlment
is proposed to be built on the western boundary of the farm, to contain
and guide the overflow from the Dhesheeg eventually to Dhresheeg llamo.
The total earthwork involved in the rcmodelling proposals is cstimated
at 595,000 cubic meters, Thc clternative of closing the flood rclief
channel and improving the cxisting eastern embankment is not fawvoured
because of increased risk to the Banana plantation by floodipg from
the river side,.

Damage to crops and civil works by a 1 in 10 years flood, if
left unprotected after full completion of project is estimated to be
54.76 million So.Sh. Bardhere reservoir would provide protection, but other

rotection
/ﬁorks as proposed above arc considercd necessary if the time lag- in
the completion of the two projccts is more then a few yecars., The
cost of proposed flood protection measures is estimated would be
9,765 million So.Sh,

2. Bush Clearing

The project area is covered with vegetative growth ranging from
open grass land to dense bush,

The study proposes the use of fromt mounted roke on a 200 HP
cravler tractor with a root plough mounted behind for bush clporing
work. DBush is clearcd by thc rcke and the plouzh cuts through the
roots and forces it to the surface all in the some operation, ‘ine
estimated rate of clearing is 0.6, 0.9 and 1.2 hectarcs per hour for
densc, medium and light bush. Cost per Ha of bush clearance is put
at 600 to 1400 So.Sh. depending on the denscness of the bushe Totzl

area to be cleared is 8065 Ha.



Burning and use of chemicals are considered unsuitable because
of difficulty in their proper control and inadequacy in removing the
roots. Mechanical clecarance Ly buldozers or by chaining are also not

favoured as they moy fail to clear springy bush, without heavier woxk

loed, and ecil distorbance,

3, Land Lovelling

Land levelling proposals are based on the analysis of eight
representative sample arcas of 300m X 300m, for estimate of the
volume of earthwork invelved, Lond survey of these arecas on a 25mn
grid has been made. Level differences over the representative plots
vary from Om to over 0.5m,

Presmnce of sand lenses and saline soil layors restrict the
depth of cut to 0.5m. The depth of fill is also restricted by the
need to avoid cxcessive settlement after levelling. Of the cight
areas examined four have cloy soils and four levec soils. Clay
soils are proposed to be levclled in plots of 1 to 9 ha dépending
on level differences in the area. Levee soils arcas, broken and
frequently bisected by old river channcls and fortas are considered
unsﬁitablo for economic land lcvelling and land levelling is not
therefore recommenﬁed. Such soils are proposed to be sprinkler
irrigated,
Laser controlled olevating scropers and motorgraders are proposed
for land levelling as ground checking with reference pegs and profile
boards requiring many surveyors %0 sot out work would not be nccedod with
.o =-*ad. Land levelling is proposed to be followed by land plonning
to smooth out the land, Lond ploning is proposed to be done on levee
s0ils also after prior looscning of soil by chisel plough. A medium
sized land plane of 14 M, long frcme with a 4 1M blade drawn by T0-80 HP
tractor is the proposcd equipment for land planing. The output of

such o machine is expected to be 5 to 6 Ha per doy.



Saline termite hills found on the lighter levee soils are proposed
to broken up by dozers ond spread over. The totzl cost of land
levelling is about 18m. So.Sh, and of land plaxing about 2m. So,Sh,

4, Irrigction System

Surface irrigation in levclled basins is proposed for rice and
maize. Sprinkler system is proposcd to be used where land levelling
is inappropricie,

4(2) Irrigotion Units

Surfoce irrigation arcas cre proposed to be divided into units -
of 570n X 570m with a gross zree of 32,5ha. and net area of 27 ha,
per each unit, This area is further sub-divided into plois of 1 ha,
each (170m X 60m approx.) arronged in 3 rows of Sha. in each, This
unit of 2Tha, is proposed to be served by a unit chamnel off-taking
from a distributary (comnected in tum to a main canal)., The unit
channel will carry a discharge of upto 115 L/S. The basins will be
waterod by siphon pipes. Only one basin of a unit is proposed to be
irrigated at any one time thereby keeping the unit channel size uni-
form, and reducing labour requircment in attendance at watering and
reducing the number of division structures needed at head of each
branch.

For sprinkler irrigation, one unit of 42,5 ha. gross (40.8 ha,
nct) and of dimension 625mX625m divided into two halves, each scrved
by a separate buried sub-moin (deriving supply from a buricd main)
is proposed. The buried sub-mein is set in the middle of sach holf,
There are 12 hydrants in each sub main to serve o total of T2 laterai
positions. terals are 1531 long with risers 18 apart. The lateral
positions arc also 10 apart. A hydrant serves land on both sides of
the sub main and at no time is a hydront serving more than one lateral.
A maximum of 12 latcrals would bLe watering in eoch half of the unit

at o time, Eech lateral serves a unit arce of 0.20Ha from each sattings



Each hydrant covers 6 latercl positions thus serving a net arca of
1.68 has
4(b) Ganal System

Irrigation water is proposed to be pumped from main pump station
on the Juba river, sited on a straight stretch of the river 700 m.
upstiream of the Mogambo flood relief off-take, The main canal discharge
is proposed to be held constant 24 hours a day. Surface irrigation
is during day only and sprinkler irrigation by night. The difference
in day and night requi;ment is proposed to be balanced by storcge in
a reservoir at the Head of the distributary cancl, as the main cancl
flow remains constant,

The required discharge of 6.5 cumecs in the main canal is to be
delivered by five inclined a%ial flow flood lifter typc diesel driven
pumps composed of threec 36 inch pumps and two 24 inch pumps delivering
2,2 cumecs and 1,1 cumccs cach, respectively, The mix of pumps is
chosen to provide greater flexibility of operation. An inlct channel
leading water to the pump station with a settling basin into vhich
water is pumped are proposcd. The inlet channel proposed ic to oafe-
guard againrst possible bank erosion that may endanger the station,

The settling basin (S.B.) proposed is for trupping sediments which

may otherwise clog the caonal system. The size of the settling basin
proposed is 400m X 36m X 2m. It is cstimated that annually a total

of 56,400 cubic meters of scdiment will be deposited in the S,B. ard
35,000 cubic meters in the storcoge rescrvoirs. A floating grab -,
dredger of capacity 92,000 cubic meters per yecr is proposed for
acquisition to maintain the S5,B, and storage reservoirs, The design
of the settling basin is said to allow for a scdiment storage capacity
of 12,000 cubic meters at a constant dredging ratc of 4,700. cubic

meters per month.



4(c) Hain Cancl

The proposed main conal of 16,25 Km length, divided into 4 recoches
is designed to corry a maximum discharge of §.5 cunecs in the first reach
of 4 Km. dropping to 1.40 cumecs in the last reach. Canal slope varies
from Scms to 10cms per kilometer, The design allows for a peak of
90 1/s for irrigating (surfzce) & unit of 27ha. (net) and 77 1/s for
a unit of sprinkler system irrigating 40.0ha net., Sprinkler irrigated
areas occur interspersed with surface irrigoted areas, oucept in 2
cases out of 9. The pumps of the sprinkler system draw water from the
distributaries. In the other two cases they draw directly from thﬁ
main canal, The design of the mcin canal allows for seepage losses,
Canal reguletors, siphons and crossings arc allowed for.
Storage reservoirs at the llead of distributaries are proposed to be
excavated with a provision for dezd storage of 0,5 m depth equivalent
to about 5 years deposit of 0ilt ot the estimated rate of deposit,
Haintenance of the reservoirs by dredging is proposed to be done by
a floating greb dredger that will alse be used for dredging the set-
tling basin at the head of thc m2in canal,

4(d) Distributary Cancls

All distributaries off-tcke from storage reservoirs, Often two
distributaries share one storage reservoir. Some of the distributary
canals serve only surfacce irrigation, some only sprinklers, some both.
Those that serve surface system are designed %o carry .90 1/s/ha  served,
thosc that scrve sprinklers 70 1/s/ha and those that serve both will
have a dischorge in between depending on the relative extent of areés
under the distributaries, The distributary cancls are also provided
with regulabors, and culverts. A tail escape is provided to prevent
accidental overtopping of the canal banks duc to poor operation of the

system, at any timec. Unit channcls distribute water to the surface
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irrigated fields, A totcl of 250 Kme length of unit choannels have to be
constructed,

4(e) Sprinkler Irrigction

Hnad move lateral system hos been chosen in preference to other
systems such as roll linc, rotating boom, travelling bo’m, etc. because
of the greater simplicity in handling the system. Duo to greater wind
speeds during the dzy it is proposed to set the sprinider system during
the day and irrigate by night.

The systen is designed to answer = pesk requirement of 174 mm
(net) and 232 mm (ficld), An irrigation interval of 12 days is pro-
posed, This requires an application rate of T.5 mm/hour considering
12 hours of irrigation. The proposed spinkler grid is 13 X 18,

The laterals proposed are TOmm dia. 611 long quick coupling type pipes.
The discharge at the Head of the laterzl would be 5.8 l/sec.

Sprinkler puip stotionc have capacities ranzing from 0.285m3/sec.'
to 0.86Om3/sec. Each pump station is proposed to Le provied with 5
pumps (including one standby). ﬁsbestos cement buried pipes ranging
in diameker from 100mm to TOOmm are proposed for tho distribution net
vork set with a minimum ground ocover of 1 meters The distribution
system includes valves and hydrants for effcctive control.

5+ Droinage System

Drainage §g needed 1o evacucte excess uater in the ficlds due to
rains or irrigation and to control build up of watcr table that may
affect the roots of croos. The irrigxtion water shovll contain 2
proportion in excess of crop neced to flush the salts below root zone,
A1l thesc have been considered in the study.

Tor overhead irrigotion of saline soils where decp percolation.
is limited, by the limited cpplication of water, salt tolerant cotton
is proposes to be grown, to enable subsequent less tolerant crops to’

be growm,
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It is congidered that the salinity of irrigation water ic such
that salinity build up ic not o problem even with lower rates of deep
percolation in the basin areas, and in arees of higher ground water
sprinkler irrigation will help to avoid carly ucter logging problems.

It is therefore concluded that sub-surfacc drzinage is not needed
in the initial years, and unlikely to be nceded during the project's
life, However, a monitoring system will be required to record the
movement of water table and of moisture movement down the profile, If
a sub-surface drainage systom is needed in future vertical tube wells

or horizontal buried field drains are recommended, depending on detailed
studies to be made,

5(a) Surface Droins

It is proposed to provide the surface irrigated unit arca with
unit drains that will be commected to collector drains which in turn
will join the castern or western out fall drains, In the over head
irrigated areas natural drainage chemnels will be used in addition to
unit drzins where necessary, In the east, Mogombo out fall drain will
be used and in the west, the western ouf fall droin has to be reorgan~
ised by comnecting low laying arcas and to allow a flood flow of 100
cumecs,

Structures will be built at the junction of cdrains for the safe
trensfer of flow, and vherc an out fall or main collector drain crosses
c flood protection bank a flap gatc will be constructed to prevent
vater entering the project arca.

Five dreinage pump stations will be provided to lift water from
lower main collector to the outfall drains, The operation of these
pumps would be limited to rainy seasons.

Eventually the eastern outfall drain will discharage into the Farta

system in the southwest of the project area. Vestern outfall also joins



this systems The fartc system connects to Dheshecg Waamo. Peal
discharge of the eastern outfall is expected to be in Gu when Moéambo
relief chammel will not normally be operating, which is a welcome
feature that will reduce heavy flows in the forta system.

Effect of Bardhere dam would bec to ease the drainage problcms of

the projoct, though some medifications may be required to the westemn

outfall drain.

6, Infrastructure

Roads, buildings and services such as water oand power, are the
infrastructural facilities proposed to be provided.

Road network will consist of 2 6,0m wide surfaced primary road
linking the project HQs and the Kismayo/Gelib road. Rest of tho
primary road through the project arez linking the HQs and the villages
will be a rcised but unsurfaced road, Embenked sccondary roads (6.0g
wide) will be provided, and will generally féllow the main drains,
Inspection roods (6 to 4m. widc)_on canal embankments are proposed,
Hith in field units, ground level gradéd eaxrth rocds (4.5m) are pro—
posed.,

A centrolly located project Qs covering an area of 65 HQs ond
containing staff quorters, offices, stores workshop and training centro
is proposcd, Nine senior staff houses and 22 junior staff houses are
proposed. Project H@s will also contain a generotor house, grain
dryer and rice mill, metcorologicel station cnd wehicle park. Water
supply drawm from the canal ond trcated is proposed if no borehole
supply is fourd.

A project HQs village containing 4 wards of 56 houses is proposed
in the southern part of the HQ@. Pour other villages suitobly located
in proximity to the primary road, and containing traditional houseo
for 2n7 —~=2anla =mf adw maanlae dr nwmafast constructed housing ~mn

proposcd.



The villeges uvill housc ferm mancger, junior cxeccutive staff,
pump station and regulator opcrators. Villeoges wuill be provided with
pover znd water supply.

Loyout of project IlQs, villzges, houses, stores, workshop power
ptation etc. are included in the report.

T. Operation and Mzintenance

The study describes the mothods of operating the mein canal,
distributory and unit field chainel flows. One operator is proposed
for each group of off-takes on the main canals suitably housed nearby.
An operator 13_ neceded for ecch distribuatcry cunal, Labour requirement
for field irrigation is computed would be somc 66,000 labourers/dcys
and 10,000 foremen/days per your (for both surfaoe and sprinkler irri-
gation).

Operation and maintcnunce of the various pump stations, main pump
station, sprinkler pump stctions a.nd droinaze pump stations have been
provided for, Illaintenance of scttling bosin, storage reservoirs cnd
cancl is also covered. Irrigation operation stoaff will consist of
one irrigation enginecr, four irrigation supervisors, 16 block super—
visors, 2nd some 17 foremen, Vchicles and mochinery necded for opere—
tion and mzintenance are listed, List includes carthmoving, transport

and miscellancous cquipment nceded for operation znd maintenance of

the system.

84 Costs

Total cost of construction is estimated at 234.961 m. So.Sh. of
vetmlbs 3V Jeutip e wUsille 1 10T@Le.. cxcnonge component. The investment

is proposed to be sprexl over 3 ycars, as follows.



18t year 67.467 m« So,SChs.
2nd yccr 122,102 m. So.Shs.
3rd year 95.202 m.. So.5hs.

Total 204.931 m. So.Shs,

The “estimate includes provision for. engincering design ond supervision.
Detailed break ups are provided for cach main head of work,

Replacenent costs of items of equipment that will nced fto be replaced
within the life of the project, ond list of operation ond mcintencice
of equipment has been provided, Capital cost of surface irrigation

is about 29,533 So.Sh./ha. and sprinkler irrigation 37,323 So.Sh./ha..s
(Exclusibe of customs tariffs).

9« OBSERVATIONS AND COMITENTS

1. Gross and not arecas to be irrigated and to be brought under
ezch system of irrigation (surfuce and spinkler) has not been stated.
This essential information chould be provided in the annex, even if
this has been stcted in cnother anmex.

2. Only one pump s‘b;:.tion near Hogambo has been considered, As
the Torm is fairly adjacent to the river along its length the possi-
bility of having more than one pump station could have been considered.
This would provide the advontoge of flexibility in farm operctions,
by keeping the operation of the southern part of the farm independent
of' the northemn part.

3. wi'tﬁ surface and sprimkler irrigetion occuring interwined, the
rether small differences on the mep in delineating surface and sprinkler
irrigatea areas, Q1BTUTD TNQ CLAYluy ve vav weepes - WOULL O 5.
ferable if more distinctive differentiation could be made such ws by
shading or other moans,

4. A sot of mops to seale that would reduce the size by half would

make for convenicnce in handling. Ley out mops are to sasle 1:20,000



and 1:10,000 and 1:1,000 specified in the Temms of Reference, MNowever,
this may be accepted,

5. In land levelling thougl: levec soils mzy have top soils of low
salinity it would be prefercble if the saline termite soils are dis-
‘posed off clsewhere (than on crop growing land) such as in famm roads.

6. One of the disadvantages of the sprinkler system is that it
is heavy in first cost and will nced equipment that will require to
be imported to keep the system in good operationzl order, As sprinkler
system may have to be depcnded on elsewhere in the Juba Valley in part-
icular and the country in genecral it is advisable at an early stage to
standarise as far as possible sprinkler irrigation layout, equipment
and operations and to examine to what extent some of the equipment
and sparcs could be produced with in the country.

T« The enginecring report docs not clearly state what crops sprinklers
will irrigate though cotton and maize are mentioned in passing,

S. It is not clear why 2ll sprinkler pump stations should heve
five pumps (Ref. Scction 4413, puge 4-52) though roquired discherges
var& widely from 0.285 oumccs to 0,860 cumeccs,

9. Refercnce page 3.4 of JAnnex 5, table numbers in the text should
read 3.2 (a) and 3.2 (b) instead of 3,1 and 3.2,

10. A hand book of instructions in Somali will ecventually need to
be prepared for refercnce and instruction of staff and foremen operating
and maintaining the irrigation system and pump stations, The hand book
should also include design principles.

11. Construction schcdule should provide for preparatory phase
of 6 months in which to organisc work and place purchase orders for

equipment,



ANEX 6 - IMPLEMENTATION OF THE lMOGA'BO IRRIGATION PROJICT

The Consultants suggest that the implemcntation of o complete

project such as the Mogambo Irrigation Project normally involves

threc scpearate parties:
The Enployer (Project Authority);
The Project Consultaont;
The Contractor Exccuting the torks,
The implementation encompcsses three basic activitics:

a) Setting-up the Employcr!s organisation which will ultimately
operate and maintain the project;

b) The engineering construction;
¢) The agricultural planning and execution,

As a project objective the Consultants put forward a fully obcra~-
“tional statc farm,

It is believed that a sccond thought should have been given to
thin organisational form.

A number of projects of similar character as lfogambo are in various
stages of development (preliminory design, design phase, construction
phase, ctc) as for example: Homboy, Genale and Sonkow, They are already
overtaxing the absorptive capacity of the ministries and the respective
parastatal agencies, It should be explored vhether for such projectis
as Mogambo, a typc of Compony similer to existing parastatal agencies
could be set up,

The Company of this kind would have a large autonomy of operation
and would be able to frocure all equipment and other inputs of the
project dispasing of an adequate allocation of the necessary forcign
exchange, It would hire employees and labecur at such salary rates,

vhich complemented by incentives, would induce a higher production

L L - -



The Company would also dispose of a working capital in leczl and
foreign currency which would cnable it to finaonce smoothly its operation.
The Company might have o form of a joint—venture similar to that
one of LIBSOMA agricultural project, The Consultants should have offered
an.analysis of possitive and negative cxperiences made by this joint-
venture and suggest an improved set-up for the future (especially with

rogard to basic earth-moving machinery). ™o - =ISterce o

—— i I T



ANNEX 7 - ECONOMICS

The Annex 7 — ECONOMICS contains three mein aspects: market pros-
pects and prices, cconomic and financial analyses of altemmative cases
anf of recommended option, In the Chapter 9 it was given comparison
with the TAMS/FINTECS Report.

The Annex 7 which concerns cconomics of the project was elaborated
in accordance with the international standords,

te  ECONQMIC AND ACRICULTURALL BACKGROUND

This is an introductory part of the Amncx 7 - Economics., It cla~
borated geéneral economic background (population, contral government
finance, balance of payments, government planning strategy) and agri-
cultural background (agricultural production, livestock production
and implications for the Project).

1) The number of human population was cstimated at 3.7 million
and the breakdown of this population by region is given in the table
2.1 as the provisional results of 1975 census,

It is known that the estimate of tho 1975 census was 3.5 million
people,

2,  MARKET PROSPECTS AND PRICES

1) This part of tho Amnox 7_compriaos considerations on official
fosiine Tl GuiiSnismeduvdind Symaioking daibiaiineed: T
ment Corporation, Nationol Trading Agency and National Banana Booxd,
while livestock Development Agency was deseribed in the idnnex 4);
production, imports, prospects for supply and demand and pricos (fin-
ancial, economic end byproducts) for rice, maize and sorghum, scaome,
cotton and bananas, In other words detailed analyses for cach crop
which was accepted in the cropping pattemm of the project is given
including its marketing and price determination, taking into account
supply and demand in the domestic market and in the respective inter—

national markats.



Market prospects and prices were zpproached and elaborated well
as far as the chosen cropping pattern is conccrned., The main factors
were taken into account and resulted into weli cstablished pricing of
all crops envisaged in the Projcct,

2) The main-shoft coming of this Annex is lack of analysis of
input supply, especially those from imports. There were some indi-
cations of diffizulties in ensuring supply of fertilizers, chemicals,
spare parts and similar, but thore was no cttempt to moke sure from
which country they will come , at what prices, by which transport, etc,

So far, the major problems in implcmentation of projects wcre
supplies of machinery, equiﬁment and material inputs. Therefore,
an eppropriate analysis should give more idea how to selve these pro-—
blems institution-wite, where to address for purchases, how to solve
the shortage of foreisn ourrency, possibility of the direct involvonent
of the farm in purchases abroad, ctec.

3. FIIANCIAL ANALYSIS

1) The first basic approach in dctermmining the cropping patitern
applied by the Consultant was budget for each crop which could be
grown on the logambo areas. The budgets have been preparcd in order
to compare the return. to cach crop on cquivelent bases, rather than
to include every possible attributable cost. The following crops were
taken into account; paddy rice, upland rice, moizc, sesame, cotton and
banana, This led to rejection of two crops: upland rice and sesame,

The crop budget did not comprisc machinery depreciation, cperators
and the cost of water. On the other hand, the concept of the project,
due to shortage of labour force, was mechanisation as ouch as poasible.

Some crops require more water (like banonas, paddy rice, and partly
maizc) other less (sesame, upland rice, sorghum). Cost of irrigation

schmne can be calculated and 2dded to the crop budget.
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The level of mechanisation of agricultural operations may influence
very much cost of production. Depreciation charges and cost of opcrators
ard other related costs, rust be aleo added to the crop budget.

Therefore all direct costs should be calculated and added to the
crop budget in order to get a very precisc net margin which cén con=—
tribute in dotermining the cropping pattern of the project.

2) A set of alternatives has been claborated to get the most
appropriate alternative. This claboration started with analysis of
the base case with no Bardherce Dam at any time. The base casesshowed
very low ccomomic internal rate of retrun, (3,22 per cent), Financial
Internal Rater of Returmn (3.33 per cent) and higher Foreign Exchango
Internal Rate of Return (when only items gencrating and paid in for,
are included). The inherent economic weakness &f the base case led
to elaboration of additional five alternative cases, The case numbered
as 6 has the same characteristics as the Basc Case, but after Bardhere
Dam is constructed bananas will rcplace moize an levee soils. Actually,
2ll the alternmatives have no outstanding results so that choice cannot
be made simply on cconomic grounds.

3) Analysis of the Recommended Option, i.e. case 6 showed that the
Internal Financial Rate of Return will be 4,15 per cent taking into
account 30 years of financial cash flow, and projected prices of output
for 1985,

However, taking into account the existing prices which the ADC
pay Tor grain and NBB for bananas, the Financial Internal Rate of
Return is "O" and the Net present worth becomes negative amounting
to S0.Sh. =162.4 million at 2 per cent discount ratea

4) The main failure of the financial analysis was in omitting
calculation of increases in cost of inputs duc to nommal increcase of

prices on the supply markets, If this was calculated the Financial
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Internmal Rate of Retwrm would decreasc to zero, as well as the other
finencial perameters would go down to zero or to negative values,
5) Loan rcpayment and interest charges w&re not included in the
Financial cash-flow., It was not given any account how the project
will be financed. . Thc-envisagod loan rcpayments ard intorcst
charges may heve shown to which cxtent the project is able to finance
and viable from the point of vicw of financing sources and their costs,
6) It appears that somc finencial calculations were not precise
as it was expectcd. Namely, the Table 8.1, case 6 — Cash Flow at
inancial prices gives an Internal Rote of Return 4.72 (4.15) per cent.
The net present worth calculated at 6 per coent DR amounta'to nogetive
Doe8ks AT.5 nillion

4y ECONOMIC ANALYSIS

For the purpose of cconomic enalysis the consultant assumed an
opportunity cost of unsltilled labour at 67 per cent and a shadow rate
of foreign exchange of So.Sh. 9.5 = 1 US$ applicd to output and inputs,
but not to capital investment, Tuaxes and duties on purchased inputs
were ignored, correctly being transfer payments, No charge for irri-
gation watcer was considered,in the analysis of the Project. The
opportunity cost of capital was assuned at 6 per cent.

1) The cezlculated nct margin on the bases of cconomic prices
appeared to be higher thaon on the basis of finrncial prices in the
casc of maize, sesame, cotton and bananas, but lower in the case of
rice (both paddy and upland).

2) At 30 years czsh-flow and at 6 per cent discounting rcte the
benefit—cost ratio was estimeted at 0.936, the Net Prest Worth negative
at =576,000 So.Sh., the value added at So.Sh. 419 million.

The Eoonomic Internal Rote of Return wos estimated at 5.72 per

oent, while the economic break-ewen point will ocour in year 18,



The consultant introduced thc Foreign DExchange Internal Rate of
Return which amounted to 16.49 per cent (taking into account only those
jtems generating or paid in for Ly foreign exchange).

3) The consultont carried out the sensitivity analyses which showed
that the project is more sensitive to changos in output than to changes
in either capital or opcrating costs, while advanced or rctarding imple-
mentation has little effect, as well as the date when Bardhere Dam
becomes operational.

4) It appears that the cconomic parameters also were not calculated
precisely, FPirstly, it is not clear at all which table was usecd for
the calculetion of IRR and some other economic parameters. If one
assumes that {the table 7,5 was used then the results are following:

- The economic Internal Rate of Return 5.20 per cent (not 5,72
per cent)

— The Net Present YUorth at 6 per oent DR -23,7 million So.Sh.
(not ~576,000 So,Sh.)

- On the page 9.1 at the beginning of the Chapter 9 it is szid
that the Economic Internal Rate of Return amounts to 6 per cent,

- The:Donofit-Oest Drtio 0.974 (not 0.936).
5. CONCLUSIONS

The supplementary feasibility study on Mogambo Irrigation Project
submitted by Sir M. Macdonald and Partners Ltd represents much more
improved project proposals compared to that one submitted by TAMS/FINTECS
in 1977. The cropping pattern, engineering works, prices, costs, alter-
native approach, etc. give morc detials in dopth than the previous
study.

However, even thc results of this study ore not fully aoceptable,
The Financial and Economic Internal Rote of Returns are very low so
that the project viability scems to be somewhere on the boundary of

the profitability. It scems that the consultant was to a certzin ee
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extent pesimistic in approaching the Hogambo Irrigation Project.
Otherwise, it might be very contraversial that the HMogambo arca is
the best or among the best in the Juba River Valley if that area
gives such low results of economic paremeters., It is suggested
herewith that new reconsideration and nnalysis should take place in
order to find better solution.

The consultant put to much emphasis on the Foreign Exchangle
Flows, naking even Fhe Internz) Rate Ef Return (16.49 per cent). It
is important to ha;e positive total value of the cnnual foreign ex=—
ehange flows. But, tﬁis cannot be taken as only one valid parameter
vhen the other, more important, parcmeters are close to zero or negative.

6) SOME PARTICULAR REMARKS

Page 2-1 : Tho following sentence in the last paragraph is not
clear. The low overall population density of 6 persons
per squere lkilometre reflects the considerablo..cizc
of Somalia -~ 637,000 squarc kilometres:

Page 2-2 : 1975 census estimates of population was 3.5 million
people,

Page 3-13: Procpects for increasing course grain production in
Somalia are not more restricted than for rice, In
all projects with irrigation scheme course grain is
taken into account equally as ricec and other crops.

This statement relates morc to sorghum than to maize.



TABLE 13.1
Project Staffing

Céﬁccla«cﬁk: ConAbu o Gxx%aamqlfv{ot:;s
Corvmde_ aloo nead Av K3 Procunonsntk Gficer

§ DESIGNATION
[ <3| YEAR %
5 3
g E 1|2 |3 |4 |5 |6 |7 z
HQ General Manager SE 1 1 1 1 1 1 1
HQ Secretary to G.M. PA a b 1 1 1 1 1 1l
HQ Internal auditor JE - 1 1 1 1 1l 1
HQ Audit clerks C - 1 1l 1 2 2 2
HQ Shief accountant SE* ol B B L . I e
HQ 3w S i JE -] =] =] = =1 1] 1] ¢
HQ Secretary PA - 1 1 1 1 1 1
HQ Assistant accountants| JE - 1 1 2 3 3 3
HQ Accounts clerks c - 1 2 4 6 6 6
HQ Administrative y
| manager SE* 1 ¥ 1 1 - -
.HQ Administrative
8 manager JE - - - - - 1 1 (1)
HQ Secretary PA - 111 1 1 1 1
HQ Clerks C - 1l 1 2 2 2 2
HQ <xalnlng mapnadger | & = LlLf(i|1]1!
F Training officer - '}' 2|37 |4 |4 4
HQ manager J k 1 P ES (s X 1 1
HQ Secretary PA =!I T[T |1 |1|1]1 :
HQ Clerks ' o - 1 1 2 2 2 2
HQ Community services ‘ @ ;
. - 1 1 1
F Communfty officers JE - -ll- JZ'- % 4 4 4
HQ 1l exten-
@ | -]l ]r]r
HQ Livestock extension e
officer T - 1 1 1 1 1 1
F Village extension
workers T - - 1 2 3 4 4
HQ Office manager JE = 1 1 1 1 X 1
HQ Clerks c 1 1 3 5 6 6 6
HQ Watchmen L 2 112 |20 |20 |20 |20 |20
HQ Messengers L 2 5 |[lo [0 |10 |10 |10
HQ Drivers SL 5 |10 |15 |15 (15 |15 |15
HQ Rest house staff SL 2 3 4 4 4 4 4
HQ Building maintenance |SL - 2 4 6 6 6 6
ol
ToTAL DAL == lSICB MadA o
A Crual ALOWYED 22 pad 1




TABLE 13.1

Project Staffing (continued)
8
E DESIGNATION ” YEAR %
g g 1 2 3 4 5 6. |7 E
()
HO | Deputy gemeral mapager | SE* | k| 1| 1| 1| 1 (Ke|- ||
HQ " " " JE =t =] =] =) = LT )L
HQ Secretary PA -{ 1| 1| 1| 1| 1)1
HQ | Aggonomist sEx | -f 1| 1 1)1 {1zl - @S
HQ JE =] =f =] =1 = 11 L}IL)
HQ Seed processing manager| JE - - 1 1 1 1|1 )
»HQ Cro - . _ SE* - - 1 1| %] -] - |[(11)]
HQ Rice mill manager JE - k 1 1 1 111
HQ HQ agriculturalist JE - 1 1| 1 1] 1143
F Field agriculturalists JE - 1 2 3 4 41 4
HQ Secretary PA - 1 1 1 1 111
HQ Clerks c - 1 1 2 e 2| 2
HQ Mechanics T - 1 3] 6 6 6] 6
HQ Labour L - 5] 1015 |20 |20 (20 |
HQ Stores T - - 1 1 1 1)1 €t
HQ Mechanjsation specialist{ SE* - 1| 1| 1| 2| -|- |14
HQ Workshop manager T* = 1| 1| 1| 1| =| = | (iw}
HQ Workshop mechanics/ : .
‘| tradesmen T -1 10| 20| 30 | 30 | 30|30
HQ Mobile workshop
., mechanics T - - 2 4 4 41 4
HQ .Workshop labour SL -l 12| 22| 34 | 40 | 40|40
HQ Storekeeper T - 1 i) 2 2 2] 2
HQ Fuel pump attendant gl - i 2 2 2 2| 2
HQ Truck drivers SL - 2 4 4 4 4] 4
HQ Clerks c - 1 1 2 2 2| 2
HQ | .Ixrigation enginger SEx | - 1| 1f 1| 1] -f-]| 4
HQ " n '"JE o - -] - - 111 ](1)
HQ Surveyor JE - 1 1 X 1 111
HQ Asslistant surveyor JE - 1 2 2 2 2] 2
I Pump operators T =1 5| 15| 30 |43 |43 |43
F Pump mechanics T - 2 4 6 8 Bl 8
F Canal maintenance
foreman S - L 2 3 4 41 4
F Canal maintenance '
labour L - 3 6|18 (24 |24 |24
HQ Plant operators T - 2 4 6 8 |10 |10
HQ Assistant operators T - 2 4 6 8 (10|10
HQ Drivers SL - 6] 12|24 |30 {30}30
HQ Clerks C - 1 1 2 4 41 4
HQ Power station '
attendants T - 2 2 4 4 4| 4
HQ Power station mechanics T - 2 2 4 4 4] 4
HQ Water treatment works
attendant SL - 1 1 1 1 111
F Water treatment works
attendant SL - 1 2 3 4 41 4
HQ HQ farm manager JE - = 1 i 1 1|11
HQ HQ farm storekeeper T - - 1 1 X 3| 1
HQ HQ farm labour L - - 1 3 6 {10(10
F Field inspectors JE - 1 2 3 4 4| 4
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TABLE 13.1
Project Staffing (continued)

%*

(1)

Indicates expatriate
Somali replacement fozx
expatriate

(i) Crop processing manager
replaced by rice mill
' manager
(iif) Mechanisation special=-
ist not replaced
(iv) Workshop manager
-+ replaced by Somali
' mechanic
SE - Senior Extuhive
JE = )"W\'-w W
PA - Parienal Acetie ke
C - CAnk

T = Techmictoa,

S~
SL~-

9urwrv
Slelied Lolotrmey 13-13

dAomzf;

7

2z

O

% DESIGNATION o YEAR 09
< &
&) o
S % 1 |2 3|4 5|67 | *

; 3 13 \

F ers SE* - & 21 21 <2 11 -

F JE -} - - 0. 2 3 4] (1)

F Mechanisation super-

visors JE v 1 2 3 4 4 4

F Irrigation supervisors JE - 1 2 3 4 4 4

F Block supervisors S - 2 6| 10| 16| 16| 16

F Gate operators SL -1 2 4] 6 8| 8| 8

F Storekeepers T i 1 2 3 4 4 4

F Assistant storekeepers T - 1 2 3 4 4 4

F Clerks c - 2 4 6 8| 8/ 8

F Watchmen L - 4 8| 12| 16| 16( 16

F Drivers SL - 1 2 3 4 4 4

F Foremen irrigators S =112 | 25| 40| 50| 50| 50

F Ditch riders T - 8 |114| 20| 26| 26| 26

F Agricultural and .

irrigation labour L - | 60 BOO|700 [900 [900| 900
F Machinery operators T - 123 |63|125 |165 |165]165
Construction /f}
kQ /f sidént engineer SE* Ll 1) 1) L] =) = =
HQ sistant engineer SE* 3 //3/) 3; 2| =l.=f =
HQ Engineer/Inspecuo* SE* 1 a P Y o - !— ~jﬁ7
'BQ Secretary : PA ‘/%/ L:32] g ~)1= #I
H? c).erks —~ c | 11'3] Ay =|\=]7~
| [ L
p z _
4 (
Notes:
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Figure 7.1 Fanoole - Kamsuuma area
Supply and drainage works
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Flood storage area............ :
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