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CHAPTER 1
INTRODUCTION AND BACKGROUND

1.1 Introduction

The Lower Juba valley has been a major producer of irrigated bananas for export
for many years. Further expansion of the industry has been restricted by
seasonal shortages of irrigation water and frequent flooding. Construction of
Bardheere dam should remove both these constraints, thus enabling production in
the existing banana areas to be intensified and allowing the development of
banana growing in new areas such as Homboy.

Present production is based on medium scale commercial farms averaging 61 ha
of bananas per farm. The Government now wishes to involve smallholders in the
industry and has therefore included a pre-feasibility study of smallholder
banana production as one of the three main components of the current study.
The main aims of this part of the study are to assess the future market for
increased banana output and exports, to review present production problems and
cropping patterns, to propose ways of involving smallholders in this crop, and
to identify and plan the development of an area suitable for a pilot scheme to
test the feasibility of smallholder production for the overall assessment of the
total benefits of the Bardheere dam. The scope of work also involved the
collection of data and the preparation of cropping plans and detailed financial
analysis for large scale smallholder banana production on the Homboy scheme,
where 3 000 ha have been identified as being suitable for irrigated bananas.

Field trips to the Lower Juba valley were undertaken in October and November
1986, when a total of 12 banana farms were yvisited, representing both large and
small growers, some employing a high standard of management and others of mixed
ability. Much help was given by the General Manager of the Somalfruit Horsted
farm, Mr. Mario Barogi, and the Technical Manager of Somalfruit in Araba,
Mr. Carlo Blanco, and his assistants. Professor Mohammed Dahir, one of the
team's counterparts, who was until recently the General Manager of the
Strengthening Agricultural Production Project (SAPP), proved to be an invaluable
source of information, with wide contacts among farmers in the Juba valley. Data
were also collected from the many reparts on the Juba valley, in particular the
Agrar und Hydrotechnik (AHT) studies on deshek, rainfed and irrigated
agriculture. The Somalfruit company's head office staff and, in particular, Mr.
A. Olivetti, the General Manager, were most helpful in providing the relevant
statistics and background information.

Many reports have suggested updating the technology currently employed in
Somalia, on the basis of techniques of production used in other banana producing
areas. However, Somalia's dry and windy climatic conditions and heavy, poorly
drained soils are very different from the virgin humic soils found in the humid
tropics of Central and South America,and transferring the technologies developed
in these areas to Somalia would be hazardous, unless the techniques adopted
follow a long period of adaptive research in Somalia. As such research
facilities are not available, the technology described in this study and the
recommendations given are based on improving the methods already tried and
proven under Somali conditions. Yield projections and crop longevity are
therefore conservative, and it is recognised that in time these could be
improved as knowledge and experience are gained, particularly if research is
given priority in future development.
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Yields throughout this study are based on the average yield per cropped area and
are expressed in tonnes of exported fruit per hectare. This is in compliance
with the accepted international definition of yield. The records for Somalia
show yield as tonnes of ‘'exportable yield' per hectare and 'tonnes of exported
fruit' per hectare, the area defined as 'area in production, that is, over
12 months old'. As production commences after 9 months this somewhat over-
estimates yields. Somalfruit defines area as 'the number of plants divided by
the planting density, that is 2 000 plants per hectare, and as this does not
take into account the roads, pathways and waterways, it somewhat underestimates
the ‘area, thereby. .overstating the yield. Banana yields vary over the llfe of the
crop; and under Somali conditions this may be from 100% in year 2 to less than
50%:-in year 3.

An average yleld over the life of the crop is requ:red for budgetary ‘calcu-
lations. For the assessment of future areas of production, the standard
convention of dividing the exported yield by the planted or ‘cropped area', as
defined by the Somalfruit formula for planted crops, has been adopted for. the
calcula,tlon of yields in this study. This may underestimate yields pet hectare
when .compared . with previgus studies, as the comparisons in Table 1.1 show, but
it*is felt that rthis convention gives a truer quide to yields and areas and
‘comparisons with-the published figures from competing countries.

TABLE 1.1
Comparison of Yield by Definition

1972 1973 1974 1975 1976 1977 1978
1. Total area

- “.under pro- o
duction (ha) 9178 9770 9039 8342 7422 6383 6831
2. Total area in : _
* sproduction 7137 705 6721 6148 5319 4547 4 605
3, Exports 103 314 133934 111.931 107 298 81 840 72 531 53811
-(tonnes)
4, ...r(zmaf yield (t/ha) - 14.5  18.9  16.5 17.4 152 15,9 11.7
3:2)

5. Study yield (t/ha)  11.3  13.7 123 127 1.0 9.7 - 7.9
(34)

MNote: (1) Area in production = plantations over 12 months old.

{T‘S"d'ili'ée: - ENB statistics 1978.

12 Brief History of Banana Development in Somalia

.‘The ‘commercial -production of bananas in Somalia was pioneered in the.mid-1920s
-by Italian farmers whose main objective was to exploit the new and expandmg'
banana markets in: [taly. With the encouragement of the Italian Government, in
'glving favoured ‘status to.its colonies, production of bananas in Somalia; and in
the Juba valley in particular, flourished until British occupation between 1939
and 1945, when all the plantations were put down to rice production. Italian
farmers rebuxlt the industry in the 1950s, supplying fruit to the State Banana

1-2



Monopoly in Italy which had complete control over purchasing, shipping, distri-
bution and prices in Italy. Again, Somalia enjoyed preferential access to this.
market, and banana production increased steadily (see Table 1.2). Production in
the Lower Juba increased rapidly between 1950 and 1974, providing 31% of all
Somalia's exports in 1950 and over 61% in 1974: the mid-1970s were a period of
peak production.

A tax on banana consumption, introduced by the Italian Government in 1965 to
compensate for the loss of revenue from the State Banana Monopoly, favoured
Somalia, whose production was rated at lire 60/kg compared with lire 90/kg for
produce from other sources, but this tax was unified at lire 110 kg-in 1970 and
raised to lire 525/kg in 1985. This tax, in conjunction with increasing
competition from other tropical fruits, probably accounted for the decrease in
per capita consumption of bananas in Italy since 1970, from 6.1 to 5.3 kg.

With the closure of the Suez Canal in 1968, exportation.was via the Cape, neces-
sitating at least a further 7 days' sailing and significantly increasing costs.
Post-independence emigration by the Italian farmers led to a serious decline in
the industry and by 1978 production had fallen to almost 57 000 tonnes, with
less than 7 000 ha farmed. In the Juba valley, the production area was reduced
to under 3 000 ha and production to below 25 000 tonnes.

Low prices paid to growers, probably as a result of problems in marketing and
organising exports, particularly to the Middle East market, coupled with acute
shortages of foreign exchange and the resulting lack of inputs, caused the area
and production to decline further until the early 1980s when a scheme sponsored
by the Italian Government aimed at reviving the industry was introduced. Run by
Italian experts the new scheme has produced a general increase in yield since
1980, as shown in Table 1.2. -

1.3 Organisation and Supporting Services

From 1943 to 1968 banana production in the Lower Juba valley was organised -
through a growers shareholding company, SAG, which provided inputs and technical
assistance as well as arranging the transport and exporting through the port of
Kismayo. In 1968, SAG amalgamated with an equivalent company operating in the
Shebelle area called SACA to form a general shareholding company Somalbanane
SpA, with a marketing subsidiary in Italy, Societa Mercantile Oltremare (SMQ),
which was responsible for distribution and marketing in Italy. In 1970,
Somalbanane was nationalised to form the National Banana Board (ENB - Ente
"Nationale de Banane) which took over all the functions of Somalbanane, including
its 75% share in the marketing agent SMO. The ENB was organised as a semi-
autonomous oarganisation of the Ministry of Agnculture. It developed its own
farms and established its own nursery.

Since 1983, following the economic liberalisation within Somalia generally,
Somalfruit has formed a joint venture company with the ENB, with 60% of the
shares owned by [talian interests and 40% owned by the ENB. The management is
Italian, and the Government, through the Ministry of Agriculture, is represented
on’'the Board of Directors and appoints the company President.

Somalfruit is now the only orgamsatlon responsible for the industry. Its
responsibilities and functions include:

- being the sole exporter of the country's banana crop;

- marketing, through its agent CAMAR;

1.3



TABLE 1.2
Exports of Banana 1950 to 1985

(tonnes)

Year Total Shebelle Juba

1950 " 17 496 12 158 5 338
1951 25 152 17 159 7 993
1952 31 400 25 310 6 089
1953 30688 17 824 12 864
1954 40 640 27 494 13 320
1955 45 605 32 580 13 025
1956 32 860 17 976 14 884
1957 39-092 27 694 11 398
1958 50 337 34 311 16 026
1959 54-148 33 254 21 884
1960 76 854 49 601 27 253
1961 78 538 48 666 29 872
1962 77 234 54 546 22 688
1963 97184 60 373 36 811
1964 102 847 60 211 42 636
1965 98 828 60 569 38 26D
1966 94 243 S0 545 43 699
1967 84 813 41 368 43 445
1968 86 585 42 869 43 716
1969 92 818 42 373 50 545
1970 102 844 40 186 60 058
-1971 103 314 36 709 66 605
1972 133 934 60 652 73 282

1973 111 931 46 723 65.208
1974 107 299 41 469 65 830

1975 81 841 34 995 46 846
1976 72 531 33 874 38 658

1977 © 53 812 28 812 25 000
1978 57 079 32 861 24 218
1979 36 657 © na na
1980 35 491 na na
1981 34 255 19 182 15073
1982 50 665 28 879 21 786
1983 62 448 34 970 27 478
1984 47 855 26 321 21 534
1985 45 325 24 926 20 399

Source: Somalfruit 1970 to 1985, ENB Statistics 1978.
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- arranging .the collection of export fruit from its own and private
packing plants;

- supervising the quality of fruit packed at the 12 private packmg
plants, through a team of mspectors-

- transporting harvested fruit from private farms to one of the five
Somalfruit packing plants;

- importing most of the inputs, such as fuel, fertilisers and chemicals,
together with tractors, pumps, machinery and spare parts for resale;

- providing medium-term, interest-free, credit for machmery,

- operating a factory and workshop for the manufacture of spare parts and
the servicing of machinery;

- operating a factory for the manufacture of cardboard packing cartons;

- providing technical assistance.

Somalfruit's head office is in Mogadishu, with a regional office and its own
cardboard box making factory at Araba, near Jamaame, where the stores, workshop
and factory are sited. There is also an export office at Kismayo.

L.ocal growers act individually in their relationships with the company, as there
is no formal growers' organisation to represent them collectively. They appear
to be producing their crops speculatively, without a contractual arrangement
with Somalfruit. However, the company has an obligation to accept bananas for
export and, apart from a few isolated grievancies expressed in the course of
field interviews, the system appears to work well.

Technical and field services in the Juba valley are provided by Somalfruit's
technical department located at Araba and headed by an  Italian technical
manager. There are six trained advisers who also inspect and enforce quality
standards on the farms with private packing facilities. Further advice s
provided by the General Manager, and his two assistants, of Somalfruit's own
farm at Horsted.

ONAT, the Government owned machinery hire service, also provides machinery and
tractors for hire to the banana farms.

There are four State farms growing bananas, each part of the Ministry of
Agriculture's SAPP, the objective of which is to rehabilitate abandoned farms
for eventual resale to the private sector. There are no co-operative banana
farms. Details of the State farms are given in Table 1.3.

Apart from these farms, the Ministry of Agriculture and its associated extension
services, such as AFMET, is not directly involved in the banana industry,
although the experimental farm at Afgoi can provide limited soil testing
services. There are no pathological, entomological or tissue analysis services
available to banana growers.
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TABLE 1.3

SAPP State Farms - Areas in hectares

Farm Nr Size In bananas New planting  Total bananas
44 360 50 - 50
21 140 30 15 45
23 140 30 - 30
viv 120 20 10 30
Total area 760 130 25 155

" Source: Ministry of Agriculture's SAPP, Jamaame.

1.4 Marketing and Exports

‘Prior to 1983 all Somali bananas were marketed by the ENB subsidary company
'SMO..Since 1983 Somalfruit appointed CAMAR in Italy to act as commission agents
for. all exports. The bananas are sold both in the Middle East and Italy. under
the brand name 'Somalita' and are packed.in 12.5 kg net weight cardboard boxes.
Afthough the international markets other than Saudi Arabia prefer the
traditional -18 kg or 40 lb box the requirements of the Saudi Arabian market
dictate the ‘use of the small size carton. Somalfruit argue that_ it

‘uneconomical-to market two sizes and supply the Italian market with this .small
carton. As the carton cost can be 25% of the grower's price, this appears to. be
-an expensive strategy. .

A few years ago Marka was one of two ports from which bananas were shipped, and
it=served the Shebelle.region. Now all bananas are shipped through Kismayo. where
.ex.tenswe facilities have been built. However, this involves a 250 krn- journey
for . the. Shebelle. fruit .on deteriorating roads, and quality is mev:tably
sacrlflced necessitating a further inspection at Kismayo. Juba valley fruit, on
the: other hand, has a relatively short journey, some 45 km, on a reasonable
road. : :

The values of-éxports since 1983 are shown in Table 1.4.

The price the grower receives is determined by Somalfruit and it has risen
considerably since 1983, from SoSh 245 per quintal (100 kg) to the present. price
'-of SoSh 1 500 in December 1986. These prices and the margins taken by the ENB
and Somalfruit are presented in Table 1.5.

Since 1971, the overall trend in banana exports has been a decline, as shown in
Table 1.2. In 1971 exports were 103 315 t and growers received 87% .of the export
prices:For comparison, in 1985 exports were 45 325 t and growers received only
£46%. of the export price..Since 1985, however, the farmgate price has improved;
“the; grower of high quality fruit receiving SoSh 17 000 with an average price of
15 000 being paid to most growers. This highlights one important fact; a pricing
policy: which appears fair to the producer is the only way to encourage the
production of agricultural crops in general, and bananas in particular, as the

international banana market prices and competitors' FOB prices are well known to
all producers. If the fermgate price does not keep pace with the export price,

disillusionment sets in, inputs are reduced and production declines.
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1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1986

TABLE 1.4

Banana Export Prices 1983-1986

(US$ FOB Kismayo)

Year Tatal value Exports

(tonnes)
1983 8 559 016 62 448
1984 9 366 980 47 855
1985 13 236 039 45 325
1986 12 000 000()

Source: Somalfruit

Value
per tonne

137
196

292

ENB/Somalfruit margin

(SaSh)

79

146
309
467
466
471

na

na
na

3 050
10 864

Note: (1) Provisional estimate
TABLE 1.5
Grower Prices and Agent's Margins (per tonne)
1971-1986
Farmagate FOB
price export price
(SoSh) (SoSh)
540 619
540 584
540 , 604
sS40 686
680 986
750 1217
750 1216
750 1221
750 na
820 na
1 640 na
1700 na
2 450 na
4 750 7 800
9 300 20 164
12 000 Sep )
15 000 Dec ) 27 500

12 900

Source: FAQ Report to Somali Government, SOM/81/015.

Percent
of FOB
price

13

8
11
21
31
38
38
38



CHAPTER 2
THE BANANA INDUSTRY IN THE LOWER JUBA VALLEY

2.1 Introduction

Bananas have been grown in the Lower Juba valley for many years being production

based on medium-scale commercial plantations with an average banana area of
61 ha.

Smallholders do not grow. the crop, which is not a popular source of carbohydrate
in Somalia, unlike the situation found in many banana growing countries.
However, they are employed as labourers in the banana plantations and therefore
have some experience of production methods. The areas of bananas grown and the
export yields have fluctuated widely over the years and a full review of the
present industry, including the agronomy and production methods, was considered
an essential prerequisite to developing a strategy for smallholder involvement.

2.2 Physical Conditions
2.2.1 Soils

Bananas are grown mainly on the levee soils flanking either side of the river
bank. These soils, often stratified, have a dominant clay content with a texture
ranging from silt clay loam to sandy loam. Salinity levels are generally low but
increase with depth. The soils are calcareous with a moderately high soil pH
which could give rise to nutrient deficiencies in the banana crops.

Although the levee soils are reasonably fertile and relatively easy to
cultivate, drainage problems are apparent on many farms. Much of the premature
yellowing, toppling and low productivity may be due to waterlogging and poor
aeration rather than other problems such as nutritional deficiencies, pests and
diseases. ’

Away from the levee soils, the cover floodplains are formed of expanding lattice
clays exhibiting typical properties of deep cracking and self-mulching. On these
soils natural drainage is poor, demanding a very high standard of management for
banana production to succeed.

In general, all the soils in the area are low in organic matter and this,
coupled with the high clay content and poor drainage, significantly limits yield
potential. Though shallow rooted, the banana is intolerant of both poor aeration
and poor drainage.

The area of good Class | soils in the Juba valley was estimated by Impresit in
1979 to be about 12 000 ha. Much of this land is some distance from the river
and would require extensive irrigation works to enable banana production to be
carried out. Perhaps the best estimate of the area suitable for banana
production is the 8 287 ha identified by AHT in 1983 (Section 2.3). Most of this
land is registered to established farmers and the future expansion in the area
is likely to come from these farmers developing and expanding production on this
land.
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2’-’2 2 Climate ‘

The climate is ‘tropical semi-arid with a mean annual rainfall of about 430 mm
‘falling mainly during the. gu (April-May/June) and der (October-November/
December) seasons. For crops such as bananas frequent irrigation is therefore
egsentnal The gu rains are heavier and more reliable than in the der and in
both seasons the rain falls as heavy storms rather than uniform, precipitation.
Thls ‘causes damaging flooding, requiring adequate surface drainage on the banana
farms to- prevent root death through waterlogging.

The 3-month long jllaal dry season (December/January-March) is characterised by
persistent, moderate north-east winds, with an average speed of 1. 5 m/s,
occas;ona!ly gusting. to high speeds (7.5 m/s) for many days. The xagaa..dry
‘sedson-: (June/July-August[September) is characterised by cool cloudier weather
and persistent strong.south-west winds averaging 2.5 m/s. These winds cause the
characteristic tearing of the leaves of the banana plants which.is probably not
deleterious in itself but could cause scarring and bruising of developing; fruit,
maklng it unfit. for export. The strength of the wind is unlikely to ,cause
topplmg of. mature healthy plants but its persistence is likely to limit
-potential yield by the constant rocking of the plant. This causes crown
_distortion and broken roots, thereby increasing the risk of disease and nematode
irfection.

However, this breeze, coupled with the very low rainfall, a relative humidity of
about 70% and abundant sunshine of over 240 hours/month is probably the reason
for:: the almost total absence of normal and black Sigatoka disease
(MYCosphaenella masicola :and M. fizcensis), locally known as 'Cercospora'y whrch
is«:a-major and -expensive-problem limiting production in other banana growmg
‘Countries.

232.,3 Water and Flooding

f'\_A{'ater"?for irrigatton is extracted from the river by suction pumps sited along
the banks. Water availability is of extreme concern to the producers,, .as Jow
widter levels occur almost every Yyear in the jilaal season; occas:ona-lly the
fiver-even dries up completely. Since few have groundwater supplies available (a
'Farge proportion of the limited number of existing wells produce water:which is
‘tdo' ‘saline~.for irrigation) the jilaal low flows cause major problems.. With the
lower river levels and resultant. greater pumping head, more pumping ig :needed
‘than in the rest of the year, with 24 hour operation often being necessary. Even
.then, isupplies:'may be inadequate, especially as crop water: requu'ements are
.hlghest in this:'season. Jilaal water shortages cause reductions in banana: yields
and--quality and.some plant deaths. Many farmers complain that .water. shortaqes
have increased since the development of large-scale irrigation projects; such-as
Juba Sugar and Fanoole, situated upstream of the banana area.

Dunng ‘the first. few: days  of rising river water levels, the salinity. of 'the
Tiver: water is.high. Much :damage is done- to plants already under stress; by
g_rbwei's irngatmg with this water. There is, at present, no regular monitoring

©ofi . dalinity levels in the river by banana growers to prevent this.- from
happenlng.

Perhaps an even greater problem is flooding, which has occurred with-increasing
‘frequency in recent years. Serious flooding was recorded in 1977, 1981 and 1985.

Many growers complain that the construction of flood protection bunds :on the
Térge farms upstream has increased the problem of flooding in the banana area.

2-2



2.2.4 The Effect of Flooding and Drought on the Banana Plant

Flooding is very serious, as death will result if the p.lan.t.stands in water for
more than 4 days. The effect of water stress is more insidious even though the
crop is fairly drought-resistant and the crop is frequently grown under rainfed
conditions in countries with a pronounced dry period, such as Uganda, where the
main production occurs after the rainy season.

The flowering and bunch size of a banana plant depends on pyevious growth, fruit
development depends on contemporary events and total ylelds_ depend on the
continuity and vigour of renewed growth. Thus the banana makes high demands on a
continuous supply of water. Even a short period of 1.4 to ?1 days drought
occurring just after flowering would result in physiological dlsasters, such'as
distorted and withered fruits and a loss of quality and yield together with
delayed growth of the following ratoon crop, probably amounting to a crop loss
of 5 to 10%. :

With the longer periods of water shortage that often occur in the jilaal season
the loss would be correspondingly greater. Increasing water shortage causes
wilting, loss of vigour and fruit disorders, such as premature ripening and
malformation. Prolonged water stress will cause the stems to break and collapse,
with a cessation of renewed growth. A drought of 60 days could reduce yields by
over 50%, as new growth stimulated by the recommencement of irrigation would
take 9 months to crop, thereby losing one or two ratoon crops.

The consequences for the local farmer of the frequent droughts and of flooding
are serious, as interrupted cash flows, coupled with the difficulties of
obtaining short-term credit, impose a serious strain on financial resources.
This is most serious following a flood when finance is needed to replant,
prepare land and reconstruct irrigation channels. In many cases farmers are
forced to react by reducing inputs, thereby compounding the problem. '

2.2.5 The Suitability of the Local Environment for Banana

As the banana plant is a native of the wet, humid tropics, the environmental
conditions prevailing in Somalia are far from ideal and the yield potential,
when compared with crops grown in the major banana growing regions, such as
South and Central America, is likely to be lower. However, many of the
disadvantages of the local conditions can be overcome. Windbreaks such as
Casuarina spp would reduce the damaging effects of the constant wind; well-
designed drainage schemes would alleviate the serious drainage problems and
major capital works in flood control and providing a reqular supply of
irrigation water, such as the Bardheere dam would do, would reduce the risk of
crop losses due to flooding and drought. The major problem is the soil. Although
bananas are grown throughout the world on a variety of soils, the best crops are
usually found on deep, well drained humic soils. The poorly drained, heavy clay
soils found in the area require the highest standard of management to produce
commercial yields and are probably a major factor in the very short life of the
crop. Most commercial crops in Central and South America have a life in excess
of 10 to 20 years compared with an average crop life of 3.2 years in the Lower
Juwba valley (AHT, 1984). Although poor management and poor nematode control
contribute to the short life of the crop, the underlying cause is undoubtedly
the nature of the soils.

The success of the industry over the years is a reflection of the growers'
ability to adapt the crop to the environment and, in particular, to manage the

soils correctly: an important factor if inexperienced smallholders are to be
encouraged to cultivate bananas.
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2.3 Areas of Production

‘Banana farms flank either side of the Juba river from Kamsuuma down to Yoontoy.
‘According to the ‘AHT -photographic reconnaissance survey carried out in 1983,
8.287. ha ‘were -identified as either existing or abandoned banana 'f_a"rrrjs., The
historical maximum area under production, 5 075 ha, was reached in 1973, and as
AHT estimated that the normal area under fallow, following previoys, banana
‘crops, was approximately 40% of the total area, it can be assumed that about
8500 ha has at one time or another been cultivated with banana.. The. cropped
drea’in 1983 was.estimated by AHT to be 3 315 ha. Somalfruit calculated the true
croppéd area to be 2 571 ha, as at December 1984, using the formula of dividing
the:'total -number of plants by the planting density of 2 000 per hectare. Its
-gstimate of the:present: area at August 1986 was 2 276 ha, the fall from the 1984
figtre being due ‘to the serious flooding which occurred in 1985.

Table 2.1 shows the banana areas from 1970 to August 1976, these _figures
probably underestimate the total area under banana production, as they take no
account of the roads, drains and waterways.

TABLE 2.1
Banana Areas in the Juba Valley, 1972 to 1985 (ha)

Year Juba Somalia Percentage
valley of national
area in the

Juba valley
1972 4 428 9 128 48

1973 5 075 9 770 52
1974 3 964 9 037 44
1975 4133 8 342 50
1976 3435 7 422 46
1977 2 488 6 383 39
1978 2 820 6 831 41
1979 - 3 816 -
1980 - 3214 -
1981 1804 4 100(1) 44
1982 1 650 & 800(L) 21
1983 2052 . 4 700Q0) 44
1984 2 571 4 492 55
1985 2 010 5121 39
1986 (Sept) 2276 5 839 39

Note: - (1) Estimates.

‘Source: Somalfruit.

Mith- a 3-year -crop life and a 4-year crop rotation, the fallow area should be
25%. However the'.area fallowed on the less well- managed farms can be-as high as
'&0%,. greatly under-utilising the scarce Class I land resources. Increasing -the
crop life to 4 years would reduce the fallow area to 20% of the total area and
:enable more land-to be in banana production.
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2.4 Holding Size

According to Somalfruit, there are now 54 banana growers in the area, the sizes
of the individual holdings varying from 2.75 to 541 ha (see Table 2.2). Recent
plantings indicate a trend towards larger holdings.

TABLE 2.2

Size of Banana Holdings in the Lower Juba Valley

Farm size Number of holdings
(area in bananas(1)) In production Planted(2)
(ha)
0 - 5 6 2
6 - 10 7 S
11 - 25 23 17
21 - 50 13 21
51 - 100 3 7
over 100 1 2
Total 53 54

Notes: (1) Cropped area according to Somalfruit calculation.
(2) As at August 1986.

Source: Somalfruit.

There are four State farms growing bananas (total banana area 155 ha), each
being part of the Ministry of Agriculture's SAPP. There are no co-operative
banana farms. All the remaining farms are privately owned; some are under
Italian management, but the majority are owned and managed by Somalis.

Somalfruit also owns and manages its own estates. It is the largest single
producer in the area (present banana area 541 ha) and is currently carrying out
a rapid expansion programme, approaching 20 ha of new plantings per month.

" 2.5 " Management Systems

There are two distinct systems of management, one employing high inputs and
applying a medium level of technology, the other adopting low inputs and the
traditional low level of technology.

(a) Medium Level Technology

The well-managed farms are following the example set by Somalfruit on its own
farms. On these farms, particular emphasis is given to land levelling and water
control, in view of the major problem of localised waterlogging, frequently
caused by inaccurate land levelling. This is considered to be important enough
to justify the use of expensive laser levelling equipment. An error of 2 to 3 cm
in the grading has an adverse effect on productivity.

A standard block size of 3 ha has been adopted, with a maximum row length of
100 m, claimed to be the optimum length for efficient water distribution. A
recent improvement has been the installation of a piped irrigation layout, with
gate valves feeding the supply channels to each block and the furrows fed by
50 mm syphon tubes. With this system it is claimed that a larger area can be
irrigated daily with less labour. '
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‘The standard single furrow is used for planting and. after full crop
“gstablishment, about 3 to 4 months after planting, a wide furrow is drawn,
between the: plants serving two purposes:

(i) to fill in the plant furrow, effectively ‘earthing-up' the
developing pseudostem to increase its resistance to wind damage;

(ii)  to prepare a wide irrigation furrow.

-Few farms have installed- the pipe system, but the general principles of
levellmg and the . system of adapted furrow irrigation are closely followed. A
further feature on all these farms is the attention given to cultural details
such ‘as hygiene, weed control, fertiliser and chemical applications and pruning.
Up to 20 gt/ha of fertiliser are generally applied.

®) Low Level of Technology

“The: majority of farms are still using traditional methods of culture typified by
a low standard of husbandry, infrequent pruning and low inputs, particularly in
vthe form of fertiliser and chemical applications.

Many use less than 10 -qt/ha of fertilisers and a feature of these farms is the
poor control of grass weed, such as Cynodon dactylon. Levelling is carried out
.casually and localised waterlogging accounts for the very uneven growth apparent
‘on many of these farms.

JIftigation is along. furrows for the first few months, by which .time the furrows
b#come ‘silted up.-Bunds ‘are then formed by tractor and ridger, and subsequent
“ifrigation. is by-the basin-flood method.

lS.tandards of hygiene are low, with trash frequently blocking the water flow in
the -basins.

‘2.6 Crop Husbandry

Most of the operations on the banana farms, with the exception of land
preparatlon and transporting harvested frmt, are done by hand.

iBmadly, the methods of husbandry and the recommendations for crop production
are the same for both the management systems described .in Section .2.5. The
differences between the two systems concern the willingness and ability, due to
financial constraints, to adopt the recommendations, and attention to detail.

~226:1 Land Preparation and Planting Dates

-F:ollowmg the -initial land levelling by bulldozer, the land is ploughed by
tractor- 'and mowld-board -plough. Four-wheel drive tractors or 70 to 100 hp
crawlers are used. The primary objective of ploughing is to control weeds .
particularly couch grass (Cynodon dactylon), as banana roots are mtolerant of
“competition-from grass roots.

._;-R_l"oughing starts once the-gu rains have finished in July and the land is left
“fatlow for 3 to 6 months in order to obtain good control of the weeds.
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Prior to planting.the land is disced, sometimes twice, to produce a workable
tilth and this is followed by the preparation of planting furrows using a 'V'
ridger. A

The final operation takes place at any time of the year, but the passible
shartage of water experienced in the jilaal and xagaa dry seasons (see Section
2.2) means that the majority of farmers prepare for planting in time for either
the der or gu rains.

Table 2.3 gives the approximate tractor operating times as estimated by the
technical staff at Somalfruit.

TABLE 2.3

Tractor Operating Times

Operation Hours per

hectare
Ploughing 3to5
Disc harrowing x 2(1) 3.0
Preparing furrows 9.0
Preparing secondary furrows(2) 9.0
Mechanical weeding 1.0

Notes: (1) Occasionally by a single pass.
(2) 3to 5 months after planting (see Section 2.5).
(3) During first 4 to 6 months after planting.

In general the standard of ploughing is poar, with equipment badly set up and
the job rushed.

2.6.2 Cultivars

The cultivar Poyo (syn Robusta) is universally grown, although Guande Naire (syn
Williams) and Valley, introduced in 1964, are now being grown on a few farms.
These three are probably the most widely grown cultivars in commercial
production throughout the major banana exporting countries, replacing the older
tall varieties such as Lacaton and Guos Michel. '

Valley and Poyo are similar, growing to 3 to 4 m, and belonging to the Robusto,
clone in the Cavendish sub-group, whereas the shorter cultivar Guande Naire,
2.5 to 3 m, belongs to the Giant Cavendish sub-group within the same Cavendish
clane.

All three cultivars retain the dead female flower on the tip of the banana

fingers at harvest and this is a major cause of fruit damage both by wind and
during post -harvest operations.

2-7



,ZQGJ Propagation and Planting Material

‘Maiden suckers, i.e. large pseudostems of about 20 to 25 cm in diameter;.are
preferred as planting material, although it was observed that many. farms use
much smaller suckers. Most suckers are collected from abandoned ba_narg_a» fields
And show heavy infestations of burrowing nematodes (Radopholus similis) -and
banana weevil (Cosmopolites sondidus). The collected suckers are cleaned by
‘cutting the dead roots and infected parts of the corm away, an operation which
generally was seen to be badly done. Inspection of prepared planting material on
many farms showed that nearly all the planting material was infected with
Tdsmopolites sondidus; indicating that control of the pest is becoming a ‘major
probiem in the area, a fact confirmed by Somalfruit's technical staff. Few' farms
‘have nurseries and not one farm practises the severe trimming, heat treatment
and disinfection methods ‘described in Chapter 4 to produce disease-free stock.

The pseudostem of the selected suckers is trimmed to 30 to 50 cm prior to
planting upright in the furrows.

2.6.4 Planting

'_'Th_e planting furrows are spaced at 2.5 m and planting holes are roughly dug by
yambo, the local short-handled hoe, at 2 m apart. This spacing gives a planting
density of 2 000 per ha. Current recommendations advise placing a handful of
fertiliser, about 150 g of DAP, and a measure of Furadan (30 g) to each hole
prior to planting. The sucker is placed vertically in the hole and soil is
firmed around the corm, and the first irrigation is applied immediately.

2.6.5 Replanting

A proportion 'o_f'-.suclgers 'f_ail to grow, due in many cases to localised water-
‘logging and poor quality planting material. These are replaced with fresh
suckers 2 to 3 months after the initial planting.

2.6.6 Pruning and Tapining Systems

It is recommended practice to remove the young shoot emerging from the centre of
the cut pseudostem (the heart growth), although many farmers allow ‘this to
develop. This growth rarely gives heavy yields and the strongest of the
jlfd’_e_:val_c'sp;i_hg' side” suckers ‘is' normally selected for cropping as the plant crop.
Priining or desuékering ‘is then carried out at about 45-day intervals, rémoving
‘all the developing suckers with the yambo. Every 4 months a strong sutker is
‘allowed to deVelop as the follower producing future crops. In general, pruning
is poorly carried out, which delays maturation and fruit development; snd the
Selection and positioning of the followers is arbitrary, resulting in a loss of
distirict 'niets' and variability in plant vigour, with subsequent crop loss: =
ﬂ:e_a"f'pruning is carried out, but in general is badly done with long petioles
left- and dripping latex contaminating the fruit. Many authorities consider leaf
pruning to be harmful and recommend that it is restricted to removing the leaves
‘Wwhich rub against, the developlng fruit causing scarring. Given the ‘persistent
winds which occur in the area, heavy leaf pruning may, however, be- désirable,
but on many farms visited, the leaf rubbing against the bunch had not been
removed whilst many others had. '
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Fruit developing on the outside rows is protected from sun scald by bending and
wrapping a leaf around an exposed bunch and tying it securely to prevent
scarring.

General practice is to remove the male flower after the last 'false’ hand has
developed and de-handing this incomplete hand is not practised.

Although the removal of the flowers is recognised as being a possible treatment
for reducing the serious post-harvest losses, in some cases exceeding 50%, it is
generally felt that the operation is too skilful for the present labour force
and could result in even greater crop losses.

2.6.7 Weed Control .

Weed control is a serious problem until the crop canopy covers the ground, when
it effectively shades out the weeds. Unless the weed growth, particularly the
grasses such as couch (Cynodon dactylon), is controlled at an early stage, the
crop vigour suffers and the canopy is not dense enough to control subsequent
weed growth.

On well-managed farms thorough land preparation prior to planting followed by
one or two inter-row cultivations by tractor and cultivator, plus regular spot
weeding by hand, is sufficient to contro! weeds until the crop canopy closes.
Subsequent weeding is then limited to occasional hand weedings. Efficient crop
management and high levels of fertiliser application on these farms causes
vigorous banana plant growth, forming a dense canopy which shades out the weeds.

There are many poorly managed farms, where weed growth is a major problem
resulting in poor crop vigour. This compounds the problem by exposing the weeds
to sunlight thus encouraging more growth. These farms therefore experience a
weed problem throughout the life of the crop, as the canopy is insufficient to
smother and shade out the weeds. Mechanical cultivation is only possible for the
first 3 to 4 months, as late cultivation increases damage to the developing
surface roots and, apart from reducing crop vigour, allows the entry of
nematodes and disease.

Herbicides, in particular ametayne (Gesapax 500 FW), have been used in the past
but poor control and suspected crop damage has been reported and this form of
treatment is no longer recommended.

‘Thorough cultivations, timely hand weeding and producing vigorous crops have
been shown to be the most effective methods of weed control.
2.6.8 Irrigation
Irrigation intervals vary for the following reasons:
(a) During the jilaal season irrigation is applied every 10 to
15 days, whereas during the gqu season every 3 weeks is
sufficient, depending upon the frequency of the rainfall.
() .Drainage problems, soil type and the age of the plantation
dictate irrigation frequency. Poorly drained fields require a

longer irrigation interval and percolation rates tend to become
longer as the age of the plantation increases.
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(e) Periodic Water Shortages

On average, gmwers irrigate every 10 to 15 days, with between-25 to 27
irrigations a year. Actual quantities applied are not known although,
with the piped system on Somalfruit's own farm, a reasonably accurate
system of application has been developed by knowing the output of each
gate valve and applying water to a standard sized block, 3 ha, for a
given period of time. Apart from this farm, no method of regulatlng or
determining appllcatlon rates is practised and optimum requnrements are
difficult. to judge as a result of poorly levelled land, locahsed
water-logging, soil compaction and variable crop growth.

Many farms appear to over-irrigate, yet few possess an adequate surface
drainage system which would alleviate any sub-surface drdinage
problems. . In many cases, where surface drains do exist, poor
maintenance and.blocking with crop trash reduces the efficiency of the

: system. Surface salinity, observed on many farms in the form of surface
‘éncrustation of salt deposits, confirmed by taste, does not ' appear to
be a major problem, particularly on the well managed farms practising
sound irrigation principles.

296-9 Fertiliser Applications

Sornalfruit imports three fertilisers, urea (46% N), di-ammonium phosphate (DAP-
20N:50 P20s).and a. compound NPK (15N:7P:24K). These are sold to banana farmers
at .2 common price of SoSh 2 100 per quintal. The single price was 1ntroduced
a ter representatlons by growers about the high price of fertiliser other than
'~--iurea.,There agre no, alternative fertilisers imported, Somalfruit claiming . that
limi‘tmg the range to these three enables them to purchase in bulk gquantities,
thereby reducing the cost.

Reaommended fertiliser rates are 18 to 21 qt/ha, a rate shown to 1mpi~ov'e
;prbductwnty on, the ‘Somalfruit farm yet many growers apply less, in some cases
as low as 3 to 5 qt/ha.

Thére would appear to be. no scientific basis for the choice of fertiliser and,
in" the absence of a sonl laboratory with tissue analysis facilities, ‘corrective
applications of nitrogen, phosphate, potash and trace elements are not carri__ed
out. There is much evidence of micro-nutrient deficiencies, possibly induced by
"poor soil conditions and the high pH, particularly iron (Fe), yet Somalfruit
‘considers it impractical to import those fertilisers containing ricro-nutriénts,
‘onthe grounds of cost and the unlikely use made of them by growers.

"Somalfruit‘s fertlhser recommendations, as shown in Table 2.4, call for regular
7apphcatlons every '6 weeks. The most usual frequency is, however, much less,
with some growers fertilising only 2 to 3 times a year.
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Somalfruit Fertiliser Recommendations

TABLE 2.4

Fertiliser Urea DAP Compound
N:P:K percent 46:0:0 20:50:0 15:7:24
rate (g/plant:qt/ha) (g/plant:qt/ha) (g/plant:qt/ha)
application
At planting - - 150 3 - -
At 4 months 80 1.6 - - - -
At 5.5 months - - - - - 100 2
At 7 months 180 3.6 - - - -
At 8.5 months - - - - 100 2
At 10 months 100 2 - - - -
At 11.5 months - - - - 100 2
Total 1lst year 360 7.2 150 3 300 6
Thereafter every
6 weeks
Alternative 100 2 - or - 100 2
TOTAL 450 9 - plus - 450 9

Source: Somalfruit.

2.6.10 Pest and Disease Control

Ore of the big advantages Somalia has over other major producers is the almost
total absence of the serious diseases such as: Panama disease (Fusarium
ogsgorum) Sigatoka (Mycospbaerella musicalo and M. fijiensis), Moko disease or
bacterial wilt (Pseudomonas solanacearum) and Bunchy Top virus.

Aerial spraying every 6 months with oil (cuiveral plus mineral oil) as a
prophylactic against Sigatoka, locally known as Cencospora, was practised but is
now rarely carried out. As the effective treatment is phytotoxic and because of
the very low incidence of the disease this would appear to be sound practice,
provided that corrective action is taken if an outbreak shauld occur. The risk
period would be during the gu or der rains.

Apart from the post-harvest benonyl dip (see Section 2.6.12) no disease control
measures are carried out. The major problems are the two pests: root-burrowing
nematode (Radopholus similis) and banana weevil (Cosmopolites sordidus). Both of
these cause severe crop losses and contribute to the short life of the plants.
The only method of control adopted in the area is the systemic
insecticide /nematicide Carbofuran (Furadan 10 G) at the recommended rates of:

30 g/plant

At planting Eaglie
g/plant

Every 6 months
(equivalent to 120 kg/ha per year)

The chemical is expensive (SoSh 360 per kilogram) and many growers apply Furadan
at lower than recommended rates, some giving only a single dose at planting.
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The dependence on this one chemical is of some concern as well as being bad
practice, as tolerance to Furadan will inevitably result, particularly on farms
‘where sub-optimal levels of treatment are carried out. As nematode and weevil
are so serious, a range of insecticide and nematicide should be made available.
Such - chemicals would include the insecticides gamma BHC and diazinon, and
nemat:cndes such as Miral and Oxymil (Ugdate).

Suc_ker cleaning and disinfection is not carried out, but the method described in
Chapter 5 would provide clean planting stock and thus reduce the initial
infection.

Other pests such as rust thrips (Chaetanaphotrips orchidic) and the vnrus vector
banana aphid (Pertatonia riquonavosa) do not appear to be serious and .would be -
controlled by the Furadan treatment.

2.6.11 Harvesting

The stage at which the bunch is considered ready for harvesting is determined by
Somalfrunl:‘s export quality standards, which demand under-ripe fruit: with .a
diameter of between 33 and 35 mm. The recommended stage is when the outer
central finger of the second hand from the top is measured with -a caliper
carried by the cutters. Many cutters, however, were observed selecting by eye.

The first harvest commences from 9 months after planting and about 80 to. 90 days
from 'shooting'y the emergence of the flower from the pseudostem. Selected stems
are cut at the base and the bunches are lowered onto a padded fibreglass
headboard and taken to the edge of the field, where they are collected and
“transported to the packing station. The frequency of harvesting bananas is
based on the arrival of the ships at Kismayo; on average these arrive every 8 to
10 days.

E 2. 6.12 Packing

. Harvested fruit is-either collected by Somalfruit for grading and packih'g-.in one
-of its: five well-equipped packing stations or packed in one of the 12 private
,"farms having packing facilities. These are supervised by Somalfruit, to ensure a
‘-umform export quality.

-The process in all plants is similar, although some of the private: farrns'
packlng plants are somewhat rudimentary. On arrival the fruit is handled as
‘follows:

(a) The bunches are slung onto an overhead carrier and the fmgers are

deflowered.

() The hands are removed with a thin sharp kmfe,'”bad!y. damaged

- fingers dre discarded and placed in the first of two washing
tanks.

(c) Grading and selection is followed by reducing the hands to
convenient cluster.

(d) The selected clusters are placed in the second wash tank for the

removal of latex and a final grading is made, to remove. blemished

" fruit from the cluster and discard clusters of less than four
fingers.

(e) . The selected fruit is dipped into small treatment tanks containing
a benony! (Beniate) solution and then placed onto a plastic tray
for weighing.
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(f) The fruit is weighed (14 kg) before packing into a polythene bag
placed in a cardboard carton; the air is removed from the
polythene bag by vacuum, the polythene fastened and boxing
completed.

The net weight of the export box is 12.5 kg. Over-weighing at the packing stage
allows for the natura! shrinkage which occurs from packing to point of retail
sale.

The standards of packing and quality are quite good. To achieve these the amount
of fruit rejected for export is high, depending on the individual grower's level
of management. In many cases the rate of rejection is over 50%. The cardboard
box is produced by a company owned by Somalfruit and this 12.5 kg pack,
including the plastic liner, costs SoSh 50, almost 25% .of the farm-gate price.
The international standard is 18 kg and substantial savings could be made if
this size was used. However, Somalfruit claims that the Saudi Arabian market
demands the small size and it would be uneconomical to market two sizes, one for
Italy and one for Saudi Arabia.

2.7 Yields

Banana yields are normally expressed as yields of exported fruit per hectare.
This is significant because in many countries fruit rejected as export fruit can
exceed 50% of the harvested crop.

The many reports on Somalia's banana industry give a confused picture, Impresit
(1979) claiming that 35 t/ha export and 5 t/ha reject was achieved in the past,
La Rosa (1966) stating that 30 t/ha was possible, and MMP (1979) estimating
export yields of 13 t/ha. The Impresit figure of 35 t/ha in 1979 would have
placed Somalia up with the best producers in the world. With the local standards
of - management, inputs, soils, climate, water shortages and flooding this is
unrealistic.

The annual exports are well recorded (Table 2.5) but the method of calculating
the hectarage, as described in Section 2.3, varies considerably. The cropped
areas quoted in the past by the ENB, and since 1983 by Somalfruit (Table 2.5),
underestimate the true farm size by not including roads, alleyways, waterways
and fallows, but include the area of recently planted crops yet to bear.

The 'production’ area quoted in the ENB statutory reports relates to the area
over 12 months old. This too is misleading if used for calculating yield, as a
plant crop produces 50% of its annual harvest on its first cut, usually 9 months
after planting.

The area under banana as calculated by Somalfruit probably gives the fairest
indication of export yield per hectare and these yields are presented in
Table 2.5.
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TABLE 2.5

Banana Yields in the Juba Valley 1972-1985

Year Fruit Area Export
exports planted yield
® (ha) (t/ha)D)
1972 73 282 4428 16.5
1973 65 208 5078 12.8
1974 65 830 3 964 16.6
1975 46 846 4133 11.3
1976 38 658 3435 11.3
1977 25 000 2 488 10.0
1978 24 218 2 812 8.6
1979 na na na
1980 na na na
1981 15 073 1804 8.3
1982 21 786 1 650 13.2
1983 27 478 2052 13.4
1984 21 534 2571 8.3

1985 20 375 2010 10.1

Note: (1) Total net area planted.

Source: ENB statistics 1970 to 1978.
Somalfruit 1979 to 1985.

§_pmalfru1t' Jlatest figures show that yields for the last 2 years were
‘10, 6 t/ha in 1964 and 8.8 t/ha in 1985 and the company reports that re]ect rates
of SO% were Trequent[y necessary. The most common figure quoted in field
‘interviews was 28 t/ha with 20% rejected for export. Somalfruit's own farms,
‘where the standard of management is very high, report these flgures- the
Somalfruit target export yield on good land is 25 t/ha. The conclusion: must be
.drawn that the majority of growers are aiming for 28 t/ha but that few achjeve
Ehls level. Thé standard of management and, in particular, the quality of fruit
e_xammed on many farms clearly suggests that the majority of farms produce total
yields below 20 t/ha, with export reject rates above 50%.

Tota! yields tend to be highest in the second year, falling dramatically in
subsequent years. Typical patterns for the different management systems are
ehnwn in Table 2.6.,

2-14



TABLE 2.6

Typical Annual Crop Yields

Medium Low
technology technology
Year 1
tonne /ha 14 14
per cent 50 100
Year 2
tonne /ha 28 11
per cent 100 80
Year 3
tonne /ha 24 7
per cent 85 50
Year 4
tonne /ha 14 terminated
per cent 50
Year 5
tonne /ha terminated -
per cent - -
Annual average 20.0 10.6
(tonne/ha)

Source: Study data.

There are many factors affecting productivity and these have been discussed
fully in previous sections of this chapter. Broadly, they fall into three
categories; management, post-harvest care and the effects. of drought and
flooding. The first two are under the control of the grower. The effect of
drought and flooding, discussed in detail in Section 2.2.3, is out of the
contro! of the grower and can, in severe cases, reduce the potential yield by
over 50%. .

Although banana technology has dramatically improved worldwide in the last
decade, enabling yields of 50 t/ha to be achieved on the virgin lands of South
and Central America, it is considered unrealistic to budget for yields in excess
of those currently being achieved in the Lower Juba valley on well managed
farms; i.e. 20 t of export fruit per hectare. The effect of improved water
supplies after the construction of the Bardheere dam would be to reduce export
rejects and increase yields, the 20 t/ha fiqure, which is double the existing
yield, reflecting this.

2.8 Marketing and Prices

Packing is scheduled according to the arrival of the ships at Kismayo port,
which call at roughly 8 to 10 day intervals, and cutting and loading is spread
over 3 days. Fruit of a minimum of 170 mm length and a girth of between 33 and
35 mm and unblemished, is of export quality. The growers receive a price
according to Somalfruit's determination of quality, as shown in Table 2.7.
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TABLE 2.7

Farm-gate Prices for Bananas in November 1986

Quality Grower price
(%) . (SoSh per quintal)
100 1740
90 1 500
80 1320
Less than 80 rejected

Source: Somalfruit.

Somalfruit's responsibility ends at the loaded FOB stage, with marketing in
Ttaly and the Middle East being handled by their agents CAMAR under the brand
name Somalita.

'_\ﬁlith. fiercely competitive international shipping prices and a world surplus of
bananas, a competitive FOB price is of importance.

The low vyields combined with the’ need for frequent replanting, which is

expensive, contribute to the relatively high FOB price of over US$ 300 per tonne
"in 1984. Typical competitors FOB prices are shown in Table 2.8.

TABLE 2.8

FOB Purchasing Prices for Selected Competitors 1984

Source FOB price
(Us$/t)
Philippines 277
Etuador. 262
Central ‘America 289
Somalia 305

‘Source: FAO.

Fl‘mt rejected for export is sold to local merchants who buy ex-farm at-a pnce
of ‘betweeri 300to- 400 SoSh/qt and transport the fruit to the urban areas for re-
gdlé. 'Pricés paid to growers from 1972 to 1984 are shown in Table 1.5- in
Chapter 1. :

2.9 Labour Requirements
:A detailed survey of the labour requirements for a banana crop in 'the'Juba

wvalley was carried out by AHT in 1983 and a summary of its findings is presenteéd
in'Table 2.9.
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TABLE 2.9

Labour Inputs for Bananas - Lower Juba Valley

Operation Man-days
per hectare
Planting(}) 15
Irrigation 138
Irrigation maintenance 54
Crop maintenance 230
Guarding 50
Harvesting and packing 108
TOTAL 595

Source: AHT, 1984.

Note: (1) Averaged over 3 years.
These labour inputs are high when compared with competing countries, where the
labour requirement can be as low as 150 man-days per hectare excluding
irrigation. This suggests a low productivity from the labour force, a fact
confirmed during field visits to farms.
Many of the operations are in fact carried out by piece work or by contract and
typical rates quoted during field interviews are detailed in Table 2.10.

TABLE 2.10

Contract Labour Rates 1986

Operation Rate Unit
(SoSh)
Lifting suckers 0.40 each
Carting suckers 0.30 each
Preparing suckers 0.30 each
Distribution 0.50 each
Digging holes 0.50 per hole
Fertiliser placement 0.20 per plant
Planting 0.60 each
Pruning 100.00 ha -
Harvesting 1.00 bunch(l)
Weeding 1 000.00 ha

Source: Field study data.

Note: (1) Plus rejected fruit.

None of the farmers interviewed complained of difficulties in obtaining labour,

although a few were concerned about the quality and productivity of the labour
available. Much of the work is undertaken by women.
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2.10 Costs and Returns From Existing Farms

‘With the wide variations in. management, inputs and yields, the net returns and
_profitability of a typical farm are difficult to assess. For the purposes of
this study however, a high input' and 'low input' farm have been considered.

Ué'i__ng- rates quoted by Somalfruit and shown in Table 2.11, the cost of crop
. establishment has been calculated as SoSh 156 600 per hectare. This is

equivalent to an annual cost of SoSh 52 200 per hectare for a low input farm
(3 year crop) and SoSh 39 150 per hectare for a high input farm (4 year crop).

TABLE 2.11

Crop Establishment Rates

_Opération ' Rate
(SoSh/hour)

Land preparation:

Tractor and plough 920
Bulldozer levelling . 1 500
Lining 920
Ditching 920
Grading 1 600
Reforming canals 1 500
150 m drains 1500
Tractor and discs . 920
Preparing furrows 920
Planting and replanting 14 000
Mechanical weeding 600

Source: Somalfruit.

The calculated ‘costs are approximate only and total establishment costs are
Xirilar in both. high and low input farms. The main difference between the two
types of management would be in crop longevity; the well managed farms with
longer-lived crops would thus achieve a lower annual charge for crop
establishment.

The overall crop production costs and returns per hectare are presented in
Table 2.12 for both high input and low input farms. The table indicates a gross
margin of SoSh 119 020 per hectare and SoSh 27 770 per hectare for the high and
low input farms respectively. .

The sensitivity of these margins to hazards such as the jilaal droughts and low
river levels can be demonstrated by the gross. margin matrix as in Table 2.13.
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TABLE 2.12

Crop Production Costs and Returns Per Hectare

High input farm

Low input farm

Unit Rate Cost Unit Rate Cost
(SoSh)  (SoSh) (SoSh)  (SoSh)
COSTS
Hand weeding 20X 1000 20 000 4x 1 000 4 000
Pruning 4x 3 000 12 000 6X 100 600
Cleaning:
(1) Drains 1X 4 400 4 400 1X 4 400 4 400
(2) Canals 1X 6 000 6 000 11X 6 000 6 000
Furadan 120 kg 350 42 000 30 kg 350 10 500
Fertiliser 18 qt 2 100 37 800 5qt 2100 10 500
Chemical
application 18X 50 900 4x 50 200
Bunch bags 2 000 3 6 000 nil - -
Harvesting 2 000 1 2 000 1 500 1 1 500
Transport 2 000 2 4 000 1 500 2 3 000
Irrigation fuel 990 1 27 26 730 990 | 27 26 730
Supervision )
Drivers - - 20 000 ) 10 000
Mechanics ) )
Spares ) )
Taxes ) - - 20 000 ) 10 000
Petrol ) )
Management 12 000 12 000
Planting and
~land preparation 4 year 39 150 3 year 52 200
' crop crop
TOTAL 252 980 152 230
RETURNS
Export 22t 15000 360 000 10t 15000 150000
Local 4t 3 000 12 000 10t 3 000 30 000
TOTAL 28 t 372 000 20 t 180 000
GROSS MARGIN ha 119 020 27 770

Source: High input - Somalfruit.
Low input - awn calculations and field data.
Notes: X  Number of times far each operation.
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TABLE 2.13
The Effect of Decreasing Yield on Gross Margin

Gross margin (SoSh/ha)

Yield. Low High
(%) input input
farm farm
100 27 770 119 020
85. 3 000 66 390
50 -60 000 -63 890

Source: Table 2.12.

The effect of drought could, however, be more serious, as quality is affected as
we'll as yield. The table clearly shows that all farms are likely to suffer acute
“firancial losses in the years of prolonged drought.

2.11 Scope for Improvement and Expansion
2.11.1 Technical . Improvement

The previous sections have described in detail the production methods and the
likely response of the banana .plant to the environmental conditions and cultural
_practices in the Lower Juba valley. The three areas which affect productivity
and profitability are management, post-harvest care and water supply.

_Management standards on the best farms are high and should be a model for .the
“majority of farmers- to copy. It is unlikely, however, that the relatively low
yields of 24 to 28 t/ha produced on these farms - when compared with those
achieved in competing banana areas, such as the 40 to 50 t/ha now being produced
“in the Uraba region of Ecuador and on the virgin lands of Honduras - could be
‘increased by improved culture, due mainly to the physical constraints discugsed
in Section 2.2.

Further, the suitable soils along the Lower Juba valley have been in and .out .of
'pl‘oductlon for ‘well over 50 years and are thus old banana soils, unlikely: to
have the same yield potential as virgin soils, even with high inputs of
‘chemicals to control the latest pest and disease problems.

Production costs are high due mainly to the short life of the crop, requiring
‘the’ establishment of new crops every 3 to 4 years and placing between :20% +to .40%
of good land into fallow. As crop life is short, total yields over the life of
the crop area are low, as the yield significantly declines after the second
year.
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The main areas for improvement are therefore seen to be the life span of the
plant, management and post-harvest care. The methods for achieving these aims
are summarised as follows:

(1) Establishing nurseries for the production of disease-free
planting material, as described in Chapter 5.

(2) Planting of well sited windbreaks such as (Casuarina to reduce
the damage to fruit by leaf scarring and to prevent crown
distortion and toppling.

6))] Paying particular attention to land levelling and drainage to
reduce localised waterlogging.

) Planting a green manure cover crop such as sunhemp (Crotalaria)
on fallowed land.

(5) Controlling nematode and weevil by following the recommended
chemical treatment (Furadan 10 G at 120 kg/ha). This, combined
with clean stock, should increase the life of the plant from
3 to possibly 6 years on the best drained soils.

6) Maintaining plant vigour by applying the recommended quantity of
fertiliser; i.e. 18 to 20 gqt/ha.

@) Improving post-harvest aperations by deflowering in the field,
and improving the supervision of the cutting, carrying and
loading of trailers.

(8) Providing the harvesting trailers with a canopy to protect the
harvested fruit from the sun.

9 Maintaining good farm roads to prevent damage in transport.

A further refinement of post-harvest care would be the introduction of field
boxing, a technique developed in the Windward Islands for smallholder production
which, it is claimed, reduced the reject losses to less than 25%. The system
involves dehanding in the field and partial grading prior to packing in plastic
field boxes of about 30 kg which are then transported to the packhouse. NDamage
in transit, caused in the main by the crushing of the fruit when complete
bunches are loaded, is reduced to a minimum. Field boxing is reported to have
been tried unsuccessfully in the past, but the introduction of the new Windwards
Islands technique should have a much greater chance of success.

2.11.2 Structural Improvements

Although there have been spasmodic attempts at developing research and
experimental centres, such as CARS at Afgoi, there is at present no research
centre for bananas. Further, and of more concern, is the absence of reliable
soil, pathological and entomological facilities. For an industry as important as
banana in the Somali economy such facilities are considered essential in order
to monitor and advise on the control of pests, disease and nutritional problems.
Current advice has na scientific base and, as such, may be erroneous.

The almost total absence of the major diseases, such as Sigatoka, Moko and

Bunchy Top virus, which are the scourge of most banana producing countries and
require expensive remedial action, gives Somalia a unique commercial advantage
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»QVer. its competitors. Although the climatic conditions may be the reason for the
-low -incidence of disease,. the fear that pests and disease could be mtroduced
and adapt to Somali conditions is of great concern. In the absence of well
_supervised guarantine facilities, it is recommended that no planting material be
_introduced from outside Somalia.

Stock of the most popular commercial varieties - Poyo, Guande Naire and Valery
_are, available in Somalia. and there would thus appear to be no case for the
-introduction. of .other varieties, such as Williams or Ziv, which are, in fact,
synonymous or very similar to the standard varieties.

2.11.3 ‘Expansion Opportunities
(@)  Pre-Bardheere Dam

The two major constraints on present expansion are flooding and
drought. With continuing upstream development both these problems are
likely to increase, thereby making immediate expansion and development
of the area a hazardous and high risk proposition.

The expiloitation of export markets is increasing dependent upon the
regular. supplies of high quality fruit (see Chapter 3). Flooding and
drought, therefore, result not only in loss of yield and quality and
reduced viability of the farms but also in the possible loss of export
markets.

It is doubtful whether further major expansion can be sustained without
the assurance of regular supplies of water and adequate flood control
which Bardheere will provide.

(b) Post-Bardheere Dam

The construction. of Bardheere dam will requlate flooding and. improve
water ., supplies in the Juba valley, thereby removing the major
-constraints on present production,of frequent flooding and drought.

Expansnon of .the banana industry in the area would therefore be
restncted to the availability of suitable land and the size of the
export market. Market projections, discussed in Chapter 3, suggest that
there .is. opportunity for 225 000 't of export fruit to be produced in
Sornalia. For commercial reasons, such as guaranteemg suppligs of a
particular quality, it is desirable for an export industry to produce
in excess of the market requirement. A gross area of 1l 000 to
12 000 ha in the Juba valley, together with the maximum area.possible
of 5 000 to 6 000 ha in Genale would be needed to satlsfy thls 'market.
If all.the. 8 200 ha identified by AHT in its photo reconnaissance s_tudy
of 1983 was put back into production by the existing banana. farmers, a
further 3 000. to 4 000 ha would have to be found for fuither
developrnent New irrigation schemes such as the Homboy deveLopment
could, therefare be exploited for banana production. As the exnstmg
farmers are likely to be fully occupied in expanding their owr farms an
opportunity exists for invoiving smallholders in the banana mdustry..
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CHAPTER 3

MARKETING AND MARKET PROSPECTS

3.1 Introduction

Banana production worldwide differs from most other agricultural commodities
in that harvesting is a continuous year round activity and is not confined to a
particular season, and under normal weather conditions there are negligible
seasonal fluctuations in supply. Only under extreme climatic conditions such as
hurricanes and floods are export shortfalls likely, and when these occur the
shipper and importer can respond quickly by diverting vessels to adjacent
sources of supply. Only when these extreme weather conditions occur in several
adjacent producing countries, are sustained shortfalls likely to happen. There
are therefore no out-of-season high price opportunities to exploit, although
there is a small seasonal price variation in many European importing countries.

3.2 The Internatonal Market
3.2.1 World Trade
The Latin American countries of Guatemala, Honduras, Tosta Rica, Panama,
Colombia and Ecuador provided nearly 70% of the world trade between 1970 and
1983, as shown in Table 3.1.

TABLE 3.1

World Trade in Bananas ('000 tonnes)

Year World imports Latin American Percentage of
exports world trade
1960-1965 4 422 - -
1966-1970 5542 - -
197 6 249 - -
1972 6 477 - -
1973 6 449 4 426 69
1974 6 388 4 021 63
1975 6 390 3 949 62
1976 6 326 4 021 66
1977 6 549 . 4263 65
1978 6 967 4 496 65
1979 7 070 4 690 66
1980 6 853 4 620 67
1981 6 970 4 671 67
1982 6 787 4 699 &9
1983 6120 4177 €8

These figures show a significant growth in world trade during the 1960s and
1970s and a disturbing reduction since 1979. Possible reasons for this fall are:

- the rise in oil prices in 1973;
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- these countries also experienced a doublmg of inflation rates in the
same perlod'

- reduced population growth rate in many European countries;
- governmental action such as the increase in banana consumption taxes in

Italy.

International trade ‘in bananas is highly competltlve and quality at the. .pomt of
sale is a vital ‘consideration. -

: 3:'.2-..2 The Preferential Market

AThese are the markets in European countries traditionally supplied by, former

“colonies or-: departments (the: African, Caribbean and Pacific, ACP, countnes) and

_protected by the Lomé conventions. This provides exemption from the EE(‘ Thlrd

Country Tariff, which is currently 20%. The most recent convention, Lome III,
was signed on the Bth December, 1984, and is in force until 1990.

In. this market, trade flows from Martinique, (Guadeloupe, Ivory Coast -and

-Cameroons to France; from Jamaica and the Windward Islands to the United
'ngdom, .and from Somaha to Italy. Included in this market is the 'domestic’
"productlon from the Canary Islands to Spain and from Madeira to Portugal. ‘About
'24% of world trade falls into this category.

- The share of the ACP suppliers in the United Kingdom and Italy has declined

sharply in recent years, due to production problems and unfavourablé pricing
policies in certain producing countries. This has resulted in a reduction of the

".area cultivated, as farms become uneconomic.

The failure of the ACP countries to supply their European markets in full has

~resulted in 'dollar fruit' (that from Latin America) taking an increased share

‘of the preferential market (see Section 3.2.4). The damaging effect of this is

ot ]ust the loss of market share, but also the introduction to the. buying

'publlc in these countries of fruit of exceptional - quality which has to be
‘matched if the ACP countries' market share is to be regained.

3.2.3  The Open Market

This market covers the remainder of world trade; dollar fruit from Central and
South America supplying the USA, Canada and the non-preferential markets of
Europe and the Philippines supplying Japan. The Middle East is suppliedzfrom all

-8aurces. Included in this category is the trade from the Pacific Islands to New

Zealand, the self-sufficient Australian market and the small trade between some
of the Sout:h American countries, i.e. Ecuador to Argentina and Chile.

This market faces few, if any, quantitative restrictions on the origin or volume

_~of banana imports and the suppliers are flexible according to market condlt;lons
in dlfferent importing countries. The open market is dominated by the activities

of three multi-national trading companies.



3.2.4 The Role of the Multi-national Corporations

United Brands, Castle and Cooke, and Del Monte play a dominant part in the world
banana trade. These companies are vertically integrated between production and
purchase of bananas in the open market exporting countries and the sale of fruit
and distribution into the wholesale trade of the importing countries.

The share of these companies in world banana trade has increased over the last
two decades despite attempts by some exporting countries to diversify marketing
options. Their larger share was a result of their satisfying the growth in world
trade during this period and making good the failings of the ACP countries in
supplying the preferential markets. Details are given in Table 3.2.

TABLE 3.2

The Share of the Multi-national Carporations in the
World Banana Market ("000 tonnes)

Year United Brands Castle and Cooke Del Monte Total

(t) (%) ) (%) (t) (%) () (%)
1966 1807 34.0 652 12.3 58 1.1 2505 47.4
1972 1973 30.5 1168 18.0 356 5.5 3497 54.0
1980 196 28.7 1451 21.2 1053 15.4 4470 65.3
Source: FAOD

The corporations are engaged in production in Central America, where they own or
operate large individual -plantations of up to 5 000 ha. They also operate
associated producer programmes in which fruit is sold to them under contract by
the local producers.

They are engaged in shipping, ripening and distribution in most importing
countries, although in the United States legal restrictions prevent importers
from ripening and distribution.

Their commercial and market strength make entry for any newcomers to the trade
extremely difficult, although some companies such as the Union de Bananaos de
Uraba (UNIBAN) in Colombia, has successfully broken away and markets
independently.

3.3 The Italian Market

As an ACP country, Somalia enjoys pre ferential status on this 300 000 t. market,
yet has seen its share of trade slip to under 6%, dollar fruit now dominating
the market (see Table 3.3).



TABLE 3.3

The Italian Market for Bananas (annual averages)

Year Imports | Per capita Market share- (%)- .
' ('000 tonnes) consumption Somalia EEC/ACP Dollar
(kg) fruit
1970-1972 328.7 6.1 24 3 63
1973-.1975 325.1 5.9
1976-1978 306.6 5.4 10 16 74
'1979-1981 311.7 5.5
1982 330.0 5.8
i983 30&.8 5.3
1984 309.4 5.3 6 4 90

Source: FAO

'Although corisumption has fallen slightly, probably as a result of increhsed
.competition with other tropical fruits, the market has been relatively constant,
at around 300 000 t/year. Imports are controlled by quota arrangements. Although
~under this- system a licence is required for Somali fruit the quota  is.not
-applied. Thus Somalia is in a good position to exploit its tariff advantage and
‘ircrease its market share. If the 1970 share of 24% was regained this would
" éi'n(junt to 72 000-t. : '

_ Soh'aalfrun: consider a 30% share to be the maximum, fearing reprxsals from the
-multl-natxonals. However, if a strong production base was developed in Somalia,
its ACP status, 20% tariff advantage and lower shipping costs should enable

'.S‘oma'h producers to survive strong commercial competition. The potential. market
therefore, is likely to be much higher and a realistic 50% share would amount to
a 'market for 150 000 t/year of Somali fruit.

3.4 - The Middle East Market

The rapidly expanding. markets of Iran, Iraq and Syria have declined abruptly in
- Fecent years and only token amounts are now imported. In an attempt to encourage
tocal production of fruit and vegetables, the Yemen Arab Republic banned all
“imports in 1984. At the same time the Saudi Arabian and Gulf states have
'experlenced a rapid expansion, peaking at 287 000 t in 1981 and then levelling
off at the present 250 000 to 260 000 t/year, due to the economic recession
resulting -from the fall in oil prices. Details are given in Table 3.4.
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TABLE 3.4

Middle Eastern Banana Imports from 1981 to 1984 (*000 tonnes)

1981 1982 1983 1984

Saudi Arabia 138.0 145.7 147.0 154.0
Kuwait 30.0 35.0 35.0 12.3
Yemen Arab Republic 29.5 32.5 17.6 -

Oman 35.0 15.0 16.0 16.0
Bahrain/Qatar/UAE 21.1 5.0 5.0 -

Others 34.0 31.0 30.0 30.0
Total 287.6 264.2 250.6 258.3

Source: FAO

The major suppliers to this market are the Philippines, which distribute via the
east coast of Saudi Arabia through Dammam, and Central and South America, and
Somalia which distributes through Jeddah. Somalia enjoys a considerable
advantage due to her proximity to this market (see Table 3.5), although this
advantage would be greater if the FOB price was not higher than its competitors.
In 1984 Somalia had a share of about 11% of the Middle East market.

TABLE 3.5

Comparative Casts of Bananas in the Saudi Arabian Market
(US$ per tonne in 1984)

FOB Freight . CIF
and
insurance
Ecuador 262 246 508
Philippines 277 168 445
Central America 289 219 508

Somalia 305 117 422
Source: FAOQ.

It has been suggested that the Saudi Arabian market will accept fruit of a lower
quality than the European markets. Although this may have been true in the past,
increasing competition from other suppliers has meant that high quality fruit is
now readily available and quality is more important.

A vital factor in increasing market share would therefore be the reqular supply
of very high quality fruit. A reduction in FOB prices, through improved
efficiency and management, could possibly see Somalia's market share increase to
over 25% over the next few years, to around 65 000 t. Like the ltalian market,
the potential is greater if supplies are reliable, quality very high and the
price highly competitive.
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3.5 The Local Market

The. local market absorbs the fruit rejected for export. In 1985, 45 321 t were
exported from 5 121 ha. Assuming an export reject rate of 50% (harvested yield
18 t/ha) and allowing 5% for wastage, a reasonable estimation of the local
market could be 43 000 t, equivalent to a per capita consumption of 8.6 kg.
Somalfruit has plans to build a cool store in Mogadishu and promote a special
pack for the domestic market. Unlike many producing nations the banana is not a
prime source of carbohydrate in Somalia and the consumption is unlikely to rise
greatly. It therefore appears unlikely that a market exists for fruit other than
export rejects.

3.6 Market Projections

Somalfruit forecasts that exports should reach 100 000 t by 1988, this expansion
to be achieved by annual increases in yields and improved productivity. Analysis
of the. Italian and Arabian markets suggests that a combined market exists for
some 137 000 t (72 000 t and 65 000 t respectively), and that an opportunity
exists for an even greater share if high quality fruit could be produced at a
competitive FOB price.

The present record of expansion demonstrates that a natlonal growth rate of
fncrease in ynelds due to improved management, it is predlcted that exports can
increase to 137 000 t by 1993, as shown in Table 3.6. Thereafter market
penetration would become increasingly more difficult. With Somalia's competitive
_position in the Middle East market and preferential status in the Italian Market
and with improved productivity resulting in lower FOB prices, it would be
realistic to assume a potential market share of 50% in Saudi Arabia and 30% in
‘Italy.. This would mean an export market for over 225 000 t. If the current
annual growth rate of 500 ha continued until 1996, and thereafter there was a
declining rate of expansion coupled with an improvement in export yields to
/20 t/ha, this export target could be easily achieved by 2005 (see Table 3.6).

TABLE 3.6

Possible Future Exports and Areas of Production

Banana area Export Target export

(ha) (t) yield

(t/ha)

1986 5 800 60 000(L) 10.3
1987 6 300 70 ooo(l) 11.1
1988 6 800 100 ooo1) 14.7
1993 9 300 137 000 14.7.
1996 10 800 162 000 15.0
2005 13 300 225 000 16.9

Source: (1) Somalfruit 1986 to 1988.
Own calculations



Under these assumptions and allowing for wastage, 80 000 t of fruit would be
available as export rejects onto the local market by 2005. If the current per
capita consumption remains constant this fruit would be absorbed by the
increased population.

The market potential for increasing production in the Lower Juba depends partly
on the future rate of expansion in the Shebelle, where output may also grow
substantially. Banana areas in these twao regions in 1984 to 1986 are shown in
Table 3.7.

TABLE 3.7

Net Cropped Areas of Bananas

Year Juba Shebelle Total
(ha) (ha) ' (ha)
1984 2571 1921 4 492
1985 2 010 3111 5121
1986 (August) 2276 3 564 5 840

Source: Somalfruit.

Flooding in the Jamaarme district in 1985 adversely affected development in the
LLower Juba but, despite this, the national area of bananas rose at an annual
rate of 449 ha over the past 3 years, due to the increased area in the Shebelle.
Further expansion in the latter area may, however, be made difficult by the
increasing problems of water shortage in the low flow season. Even if the
Shebelle was to reach its historical maximum area of 5 700 ha under banana,
there would appear to be sufficient market potential in the Lower Juba valley
for at least 7 000 to 8 000 ha, more than three times the current area of
2 276 ha. The maximum banana area in production achieved in the past was
5 075 ha. Even if the existing private sector was to expand sufficiently to
match this figure, this would still leave 2 000 to 3 000 ha available for
smallholder development.



CHAPTER 4
SMALLHOLDER BANANA PRODUCTION

4.1 Introduction

Smallholder farming would be a new development in banana production in Somalia
but experience in other countries suggests that, if well organised and managed,
the production of export bananas by smallholders can be very successful. In the
Windward Islands, for example, 18 229 farmers with an average of less than 1 ha
each farm 14 112 ha of rainfed bananas and supply 50% of the United Kingdom's
banana imports. )

4.2 Smallholder Attitudes

Smallholders' enthusiasm for banana growing will be essential for success and
will depend on their willingness to grow cash crops in general and bananas in
particular.

With the liberalisation of trading, allowing private merchants to purchase crops
at market prices and the increased prices offered by the State run trading
organisations such as ADC and Somaltex, smallholders appear now to be keen on
producing cash crops. This is confirmed by the management staff of the large
state farms such as the Juba Sugar Project which reports increased difficulty in
recruiting labour, because its labour force finds it more profitable to farm on
their own. Likewise the Mogambo project is receiving many requests for irrigated
farms.

Smallholders and villagers interviewed on field visits showed a willingness to
grow bananas, although they all considered the banana to be a plantation crop
requiring at least 30 ha. This is no doubt due to the fact that the banana is
not a native crop in Somalia and is not used as a major source of carbohydrate,
as is the case in the humid tropics; there is thus no experience of - its
production even as a backyard crop. The only experience in banana growing the
farmers have is that of working as labourers in the plantations. Farmers
interviewed at Homboy considered bananas to be a very profitable and attractive
crop but one that requires too much investment and skill for a smallholder to
grow. With good organisation and - supporting services this constraint could,
however, be overcome. "

Others interviewed considered food crops for home consumption -such as maize to
be just as important as the production of cash crops for sale. Banana as a
smallholder crop may therefore require a change in farmers' attitudes, as well
as extensive training of farmers in crop production.

4.3 Problems Facing Smallholder Banana Production

Most of the farmland in the Lower Juba valley, apart from the banana estates, is
cultivated by smallholders farming between 0.5 and 5 ha, growing mainly rainfed
maize, sesame, sorghum and cotton. Many of these smallholders in or near the
banana zone may be casual workers in the banana plantations and may be familiar
with some of their operations; many, when approached on field interviews, showed
a willingness to be involved in banana production as producers. There are,
however, major problems facing smallholder involvement in export production,
namely:
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Agronomic

The banana is a highly perishable perennial crop harvested throughout
the year and demanding a high level of horticultural skill in such
operations as pruning, cultivation, fertiliser and pesticide
applications and, more importantly, in adapting banana culture to the
sub-optimal conditions prevailing in the Lower Juba valley. This -will
require skills and expertise unlikely to be found in subsistance
farmers.

Social

The crop demands a discipline invelving a daily commitment and
harvesting demands adhering to predetermined production schedules. Most
of these smallholders have experience in annual cropping with lengthy
periods of inactivity and may adapt slowly to the work dxscnplme
required.

Commercial

The supply of inputs, credit and the marketing of produce is handled by
-Somalfruit. The company willingly support a scheme to invaolve
smallholders but are naturally unwilling to become involved in the
" administration of a multitude of small accounts. The administrative .and
logistical problems of servicing the marketing requirements of many
smallholders make- it essential for these growers to have a central
packing station, the organisation of which would be beyond the
capabilities of existing smallholders.

~ Financial

Establishment and first year production costs are very high, probably
well beyond the means of existing smallholders. Short-term credit will
have to-be provided for basic inputs aleng with the supply .of disease-
free planting material to enable them to commence production. .

In view of the problems facing smallholders it is envisaged that the .only
practical way for their involvement in a highly competitive export industry is
'the:-creation of ‘an autonomous authority responsible for smallholders. The
'Authorlty should: work as a commercial unit and be large enough to- warrant. a
centralised packing operation. The key to its success, however, will be: the
employment of a highly competent technical and administrative management
providing credit, inputs and planting material together with training and
extension services. ‘

&.4 " The Potential for Smallholder Production

‘Market prospects for smallholder banana development appear to be att-fac.tiv.e,
‘provided that fruit quality is kept high enough to meet export standards.



The area for future banana development in the Lower Juba valley to meet the
forecasted export market, approximately 8 000 ha net, was descrited in
Chapter 2. Assuming that the historic maximum of 5 075 ha net was fully
developed by existing farmers there remains some 3 000 ha which could be
developed by smallholders. The net areas do not include the fallowed areas.
The area of fallow is related to the longevity of the banana crop, that is, with
the normal crop life in the area, of 3 years, the minimum fallow would be 25%.
Increasing the life to 4 years would reduce the necessary fallow to 20%. With
the present banana life of 3 years, a total farm area of about 6 800 ha would be
needed by existing farmers in order to have 5 075 ha of bananas in production.

This effectively means that only about 1 000 to 2 000 ha of the original banana
land in the Lower Juba Valley would be available for smallholder production and
additiona! banana land would have to be developed. As there is little suitable
land not yet farmed by existing banana farmers adjacent to the river such
development would require extensive irrigation works. °

With 3 260 ha identified in the Homboy area as being suitable for banana (HTS
1980) there is potential for smallholder development along with the expansion of
existing farms after the construction of the Bardheere dam.

4.5 Crop Agronomy
4.5.1 Agronomy and Production Systems

Smallholder production would differ little from the current production methods
employed in the Lower Juba valley. Each smallholder would be encouraged to take
pride in his holding and the standard of each labour intensive operation is
likely to be higher than the equivalent work carried out by hired labour on a
plantation. With reasonable care and management together with the supply of
clean disease-free planting material the life of the crop should be at least
4 years. As experience is gained over the years the better smallholders may be
able to extend the life to a maximum of 6 years. The soils in the area prevent
the possibility of a longer life.

(a) Cultivars and Planting Material

The existing cultivars Poyo, Guande Naine and Valey would be grown and
the planting material would be raised in a central nursery using the
methods described in detail in Chapter 5 for the production of disease-
free suckers.

l.arge maiden suckers of similar age and 15 to 20 cm in diameter would
be chosen and the pseudostem cut back to within 25 cm of the corm. All
the young buds with the exception of two should be left in such a
manner that they are on opposite sides of the sucker. Selection and
treatment in this way will ensure uniformity, growth and fruit
production.

(b) Land Preparation

As the banana responds to high levels .of organic matter in the soil,
the burning of trash would be avoided - ideally a green manure such as
Pueraria phaseoloides or Crotalaria juncea would be grown prior to the
banana crop. :
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The purpose of land preparation is to control weeds and provide an
open, well aerated soil structure. New land would have a high ‘residual
weed seed population which would be activated by irrigation, -and
perennial weeds, such as Cynodon dactylon (couch grass), have to be
eliminated as the roots of this weed would adversely compete with the
banana rdots. The recommended cultivations involved in the initial land
preparation are described in Chapter 7, Section 7.3. After the removal
of an old banana crop, the land would be ploughed, either with a mould
board plough or chisel plough and disced in preparation for the -crops
for home consumption. In preparation of the next banana crop the land
would be ploughed and disced prior to forming irrigation furrows using
a 'V' ridger. Land levelling may be required prior to the preparation
of a new banana crop.

(¢) Planting

Holes 30 cm deep would be dug in the furrows using the local hoe, a
yambo, 150 g of di-ammonium phosphate (DAP 20% N 50% P20s) and 30 g of
Furadan would be placed in the hole prior to planting the sucker.
Irrigation would then be applied immediately.

The sucker should grow rapidly and after 4 to 6 weeks the heart growth
should be stopped by cutting back all the emerging side suckers except
the strongest one which would be retained for the plant crop.

(d) Pruning

Pruning. aims at- maintaining a balance between yield and growth.and to
achieve this only one follower should be allowed every 4 to 5 'months.
Ideally the follower should be ready to shoot a flower when theé plant
crop is cut for harvesting. This rarely works in practice but the aim
should be to produce three ratoon crops a year. Regular removal of
unwanted suckers diminishes internal competition within the stool so
that bigger bunches of better quality fruit are produced.

The system of the mother plant crop, followed by the 'daughter’' ratoon
should be adopted. The third ratoon would be the follower of the
daughter: and not the mother. These ratoons would be selected on a
rotating basis and not in a line, otherwise the original spacing would
be quickly disrupted. After the third ratoon, sucker development may be
delayed for unknown physiological reasons and two compound suckers
would be left at this stage, one. of which would not be propagated
- further.

Pruning would be ‘carried out routinely every B8 weeks and great care
taken in‘removing the suckers using the yambo or machete.

(e) Weed Control

Weed control during the first year of growth is critical. Once the crop
is established the: dense canopy of leaves will give adequate control
with only occasional spot weeding necessary. Provided the early weed
growth is contained, mechanical cultivation should not be necessary and
regular hand weeding would give sufficient control. Herbicides are not
recommended for smallholder use as they require precise application and
there is some practical evidence that their use may reduce crop vigour.
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(f) Irrigation

At about 6 months after planting, when the roots have started penetra-
ting the rows, a wide furrow would be made using a wide 'V' ridge down
the centre of the row to form the final irrigation furrow. This
operation also has the effect of earthing up the pseudostem thereby
improving anchorage and stability in the wind. About 100 mm gross of
water would be applied at an average frequency of 10 to 15 days
depending on the season.

(g) Nutrition

The regular application of fertiliser containing the major crop
nutrients, nitrogen, phosphorous and potassium would have to be applied
on the soils found in the Lower Juba valley in order to achieve the
maximum growth, bunch size and yield. Nitrogen is known to give
significant -and economic responses on most soils and the recommended
fertiliser application is shown in Table 4.1.

TABLE 4.1

Annual NPK Requirements in kg/ha

Quantity N P20s K20
qt/ha
Recommendations:1st year
Urea 7 322 - -
DAP 3 60 150 -
NPK 6 90 42 144
Total 16 472 192 144
Years 2 to 4
Urea 9 414 - -
DAP - - - -
NPK 9 135 63 216
Total 18 549 63 216

Ideally magnesium should be added at the rate of about 100 kg MgQ per
hectare to prevent the disorder ‘'Le bleu' - a blueish mottling on the
underside of the petioles and midribs of the leaves.

(h) Pest and Disease Control

The major pests are burrowing nematode (Radapholus similis) and the
banana weevil (borer) (Cosmopolites sordidus). The prime method of
control would be in using planting material that has been heated in
water at 60°C for 20 minutes and reqular application of Furadan
(Carbofuran), the chemical being used at the time of the study.
The dangers of reliance on this chemical have been discussed in
Chapter 2. However, if it were used the recommended application would
be 120 kg/ha.

Sigatoka (Mycosphaerella musicola) and black sigatoka (Mycosphaerella
fijiensis) are not prevalent in the area and reqular control measures
appear unnecessary. However, as the disease can be devastating in wet
humid conditions, occasional spraying with crop oil and fungicides such
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as TBZ (Thiabendazole), Maneb or Benlate (Benomyl), may be necessary.
Smallholders could do this by using a motorised knapsack sprayer but as
“the appearance of the disease is likely to be of national importance an
‘industry-wide aerial spraying programme, arranged by Somalfruit,
through the Locust Control Umt in Kenya, would no doubt be put into
effect.

The recommendations for ground spraying are:

TBZ (Thiabendazole) at 125 g active ingredient per ha
Benlate (Benomy!) at 125 g active ingredient per ha

14.5.2  Cropping Patterns

zWith-good husbandry and management the life of the banana crop produced by
wsmallholders is likely to be over 4 years. Following this the land should be
“fested for aL least one year to control the build-up of the burrowing nematode
‘(Radapholus similis) which cannot survive in the soil in the absence of banana
tissue for more than 3 months. Crops for hame consumption, such as maize, sesame
and vegetables could be grown on this land.

A smallholder starting production and lacking experience in banana culture would
be advised Lo stagger production by planting 20% of the holding each year over a
_penod of 4 years, the rernalmng 20% being used for other crops. Planted this
'way, the work load would increase as the smallholder gains in experience and
full production would be achieved in the fourth year, thereafter a continuous
supply of bananas would be produced, providing a regular monthly income. A
‘proposed crapping schedule is presented in Figure 4.1.

Ideally a fallow or green manure cover crop should precede the banana crop,
however, the smallholder would also require an area for the production of crops

" for home consumption. Provided that the choice of crops does not include crops
likely to be injurious to the banana, such as watermelon, a carrier of cucumber
mosaic virus, these could be cultivated on the fallowed area.

4.5.3 VYields

The best managed farms in the Juba valley produce average yields of 28 t/ha. It
is; unlikely, however, that a smallholder would achieve such yields in the first
ﬂfew years of production because of his inexperience, even with the gquidance of
expenenced management. An average yield of 20 t/ha of export fruit and 5 t of
fruit suitable for local markets is more realistic.

During the first year production tends to be cyclic, with the plani; crop, i.e.
the mother plant, producing over a short period followed by a gap in production
Miilst: the first ratoon crop develops. Thereafter, because the following ratoons
-dotnot grow and -develop evenly, harvesting and therefore cropping,.becomes more
eregular. As the crop life is- relatively short, yields. in the fourth year would
show a decline and the -quality would naturally decline with age. The likely
yield pattern for a 20 t/ha crop is shown as follows:

Year 1 Year 2 Year 3 Year 4 Total 4 year
L (t) (1) L (») average
(t/ha)
‘Export 10 26 26 20 80 20
‘Local 2 4 6 8 20 5



Figure 4.1

Cropping Programme for Smallholder Bananas
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4.5.4 Water Requirements

Water requirements for banana farms are discussed in detail in Annex 1. Assuming
a cropping patiern of banana (160%), maize (20%) and sesame (20%) then the net
requirement in the peak month (December) is 157 mm. Taking a field efficiency of
0.50, then the gross requirement at the head of Lthe watercourse is 314 mm per
month.

4.6 Machinery Requirements

Banana production is labour intensive with machinery requirements limited to
initial cultivations and post-harveslL Lransportation. Smallholders, by
definition, are unlikely to justify the purchase of equipment and land
preparation is therefore likely Lo be undertaken by contractors or a smallholder
scheme managing authority. The equipment could be hired from Somalfruit or
through the government agency ONAT,

The basic operations are ploughing, discing and preparing furrows, and the
machinery requirement and times are as in Table 4.2.

TABLE 4.2

Machinery Requirements for Smallholder Production

Operation Machine Equipment Hours /ha
Levelling Tractor, 115 kW Blade 16
Plough Tractor(% Mould board

plough or chisel

plough 35
Disc{l) Tractor(®) Light discs . 1.5
Plant furrow(2) Tractor(4) V' ridger 9
Crop furrow(3) Tractor{4 V' ridger 9
Haulage Tractor(®) Trailer

Notes: (1) Two passes would be needed in mosL cases.
(2) The first planting per irrigation furrow.
(3) Earthing up and main irrigation furrow after 6 months.
(4) 60 kW minimum.

4.7 Harvest and Post-Harvest Operations

The fruit is ready for harvesting between 80 to 90 days from shooling when the
girth of the middle finger of the second hand is 35 mm in diameter. Two adults
would form the cutting team, one searching and cutting the selected pseudostem
at a convenient height, about 1 m from the ground, the other guiding the bunch
on to a fibreglass, padded headboard which is used to carry the cut bunch, on
Lthe head of the carrier, to a central point al the edge of the field. The bunch
would be carefully placed on to an overhead wire supported on a simple
framework, with the cut end facing downwards Lo prevent latex stain.

The hands would then be removed from the stem using a sharp knife, after first
removing damaged and scarred fruit. Care would have Lg be taken Lo avoid latex
dripping on to the fingers. The hands would then be dipped into an alum
solution, a plastic pad placed over the cut crown Lo prevent latex stain and the
hand placed carefully, crown downwards in a plastic field box lined with banana
leaves. ‘
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Packmg this way, in the field, reduces post-harvest losses considerably as well
as simplifying both the final packhouse operations and recording individual
growers production and quality.

The field boxes protect the fruit during transportation to the packho'use-.vwhere
the hands would be inspected, deflowered, washed, treated with benomyl; graded
and packed in 'Somalita' cardboard boxes for collection by Somalfruit.

Fruit rejected for export would be sold ta lacal merchants.

4 8  Holdirig'Size and Labour Requirements

Prevnous studies™ mdlcate that the average family size is 5.5 persons with 2.1
‘adull. males available for smallholder farming. Assuming an average working month
of 26 days there would be 55 man-days per month available for the holding. In
view' of the fact that the smallholder will have a vested interest in maximising
~output from his holding these figures may be on the low side, but they allow
sufficient reserve for unforeseen events.

The high labour inputs of cutting and harvesting bananas would be spread evenly
over the year if the recommended planting schedule is adopted, due to the
‘banana's natural tendency for each plant and ratoon crop to develop over a
protracted period. The other cultural requirements can also be planned to give a
relatively even monthly labour requirement.

A 2.5 ha holding, with 2 ha of bananas and 0.5 ha of annual crops, has a maximum
monthly labour requirement of 57 man-days, as shown in Table 4.3, ‘thus -an
average family has enough labour to farm a 2.5 ha holding.

As. . the standard banana crop is very valuable the smallholders should be
encouraged to live on site, where practicable, thus protecting the farms from
larceny, thereby avoiding the high cost of guarding the crop. Although the
- families' permanent houses would be in the prolect village, they could erect
temporary dwellings in their fields to achieve this aim. :

4.9 Costs and Returns
The benefits which are -forecasted for the smallholders are substantlal, details
of which are given in Chapter 7. It has been predicted that the propdsed 2.5 ha

family holding would result in a farm gross margin of SoSh 556 300, - as
‘calculated in Section 7.11.
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CHAPTER 5

ORGANISATION AND MANAGEMENT OF SMALLLHOLDER
BANANA PRODUCTION

5.1 Introduction
Three approaches to developing smaltholders' farms have been considered:

- the mother farm/satellite farm concept;
- individual farmers organised as a commercial unit;
- co-operative development.

The mother farm concept was discarded as being impractical. There already exist
large plantations which could contract smaller growers for their additional
supplies. Somalfruit does this but for administrative and logistical reasons is
unwilling to deal with a multitude of very small producers, all producing
varying quantitites and qualities. Likewise, this could become a major problem
with a mother farm and the resources might eventually be used for the
development of the mother farm at the expense of the smallholders.

Unlike the majority of annual and tree crops the highly perishable banana
responds to individual attention, the end product, being totally dependent upon
pre- and post-harvest care. Thus, individual farmers' yields and grades will
vary greatly. Once familiar with production, the farmer will become very aware
of both yield and quality and their effect on his income. Organisation of
farmers as a collective or co-operative, with pooled resources and pooled
returns, may in theory result in the better growers influencing the poor ones to .
improve their production standards, but this assumes that each family will
possess equal skills and attitudes, which is unlikely. With the very large
differences in yield and quality that are likely, together with high monetary
rewards, such a system is likely to cause resentment and ill-feeling. Thus, co-
operatives are unlikely to work.

The best incentive would instead be to encourage the individual abilities of the
smallholders. However, the smallholders are unlikely to develop on their own and
would require central services such as machinery, irrigation, inputs, provision
of credit, extension, training and packing.

5.2  Organisation

The best form of development would be by groups of smallholders collectively
farming a commercial unit organised by an autonomous authority, with its own
management providing the central services yet allowing the smallholders to
operate as individual farmers under the control of the Authority.

Though autonomaus, the Authority would be responsible to the Ministry running
the Homboy Project, through the Project Management Unit (PMU) (see Annex 1,
Section D), which would delegate full executive responsibility to the management
to run the Authority as a commercial farm responsible for the hiring of staff
and labour, fixing pay rates and determining input and management administrative
charges to the smallholders.
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The relationship between the Authority and Somalfruit would be very similar to
other existing growers and Somalfruit would treat the Authority as another
'.commermal grower in the area. Inputs, spares and fuel would be purchased from
Somalfrmt which would also arrange for the collection and marketing of the
export quahty fruit. The export reject fruit would be sold directly to local
traders.

As Somali banks are at present generally unwilling to extend credit to
smiallholders, credit would be provided by the Authority.

Thé views of the smallholders would be made known to the Authority through an
iassociation. of smallholders, which would have reqular meetings with the
~Authority, and through smallholders being represented on a scheme committee.

_,Thé_ proposed organisation structure is shown in Figure 5.1.

:5.3 - Manageément and Administration
'$:3.1 Management

The success of a smallholder development scheme would depend on the &fficiént
prov;slon of management and central services such as:

-Mach_ine“r_y: tractors, equipment and fuel;

Irrigation: supply, maintenance and distribution;

Credit: _ organisation, supply, control and reco’ve.ry';'
‘Technical services: provision of advisory and extension services;
Central pack'!ng: organisation and management of the: ;cé_ﬁffal

packing station;

Administration: handling and servicing smallholder trading
' accounts, procurement and the Authotity's day-
to-day administration.

The managing Authority would be the link between Somalfruit and the
-smallholders. Somalfruit currently imports chemicals, fertilisers and fuel for
ré-sale to banana growers and also provides a machinery and repair service, ~The
‘Authority would purchase these inputs from Somalfruit in bulk, for re-sale to
;Qbﬁ’e individual  smallholders. It is considered most important for the stheme to
“be+seen’ ‘to operate as a commercial unit, with the smallholders comp%tlng: -on
equa! terms with existing farms. Any attempt at subsidising this:‘partidubar
‘group could cause ill-feeling within the existing industry and hirder
Jntegratlon. '

brThe manggement structure would be based on four senior managers, the Farm
‘Manéger, ‘Assistant Farm Manager, an Agriculturist and an Accountant as. showri-on
Fjgure 5.1, The 'Key issues facing the management would be the: tnmely ‘provision
afinputs, credit’ control, water management and the maintenance of machinery.

The extremely valuable banana crop is qreatly affected by these inputs. Erratlc
supply of fertilisers, chemicals and fuel or the failure of equipment because .of
&, :shortage of spares would result in smallholder disillusionment and the failure
ofthe scheme.
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Figure 5.1

Banana Farm Organisation,

Management and Staffing Structure
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5.3.2 Administration

Each individual smallholder would have a trading account held by the Authority,
with services provided being debited at agreed commercial rates and the farmer
being credited with sales revenues less an administrative charge.

The recording of individual production will be the major problem, as it is
impractical for each grower's produce to be graded separately. Bunch weight
could be recorded on delivery, identified by numbered headboards and an agreed
deduction would be made for stem weights, together with an assessment of quality
which would be reflected in the price returned to the individual. A better
alternative, which we recommend, is to introduce the system of field boxing
which is-as yet untried in Somalia but is being increasingly used in other
banana-producing countries. The system requires dehanding in the field and
partial grading prior to packing in field boxes of about 30 kg. The fruit would
be weighed on arrival at the packing plant and then assessed for quality.

Apart from enabling each farmer's produce to be graded separately and
simplifying the packing operations, this system should significantly reduce
post~-harvest losses caused by transport and poor handling as well as enabling
quality inspection and control to be carried out by the inspectors prior to
collection.

All the export fruit would be sold through Somalfruit and the remainder would be
sold to private merchants. The returns would be pooled and allocated to each
individual smallholder according to his assessed grade-out and volume of output.

The smallholders would need to be involved in the development of the Authority
and a mechanism needs to be provided for disputes and negotiations. It is
therefore envisaged that the smallholders would be organised into associations,
meeting regularly with the management. For the scheme to be successful, day-to-
day management must, however, be in the hands of the Authority.

5.4 Technical and Extension Services

The Agriculturist would be responsible for irrigation management, equipment and
tractors.and an advisory team.

(a) Irrigation and Drainage

The management and supply of irrigation water to the smallholder and
the maintenance of canals and main drains would be undertaken by the
Authority through a senior irrigation farmer and field waterman. The
distribution of water on the holding and the maintenance of the
watercourses and field drains would be the total responsibility of the
smallholder.

(b) Equipment and Machinery

Apart from basic land preparation, which would involve ploughing,
discing and furrowing, the banana crop requires little mechanisation.
When in full operation the central packing station would require four-
wheel drive tractors with a minimum power of 75 hp for the collection
of harvested fruit - a 600 ha holding would need about four tractors.
However, their use would be limited to the 2 to 3 days in every 10 days
when the packing station is operating. They would therefore be
available for cultivation work and - hired out to smallholders at
appropriate rates. Heavy equipment and additional tractor power, if
required, would be rented from either Somalfruit or ONAT.
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5.5

(c) Advisory and Extension Services

The training of the. smallholders in all aspects of banana production
would be one of the main functions of the Authority and a team of
training officers, one to every 100 smallholders, would be supervxsed
by a training manager. Each training officer would be assisted by two
field assistants and the entire team, apart from training smallholders,
would alsp supervise harvesting and enforce fruit quality standards.

Central.Nursery

-One ‘major ‘advantage that such a development scheme would have at the . start is
'yxrqm' land. To ensure a low level of disease as well as ensuring an adequate
supply of planting material the Authority would establish a nursery for the
production of disease-free stock. A 12 ha nursery would be sufficient for a
‘600 ha scheme.

'The techmque of producing nematode-free suckers, developed in Jamaica, is now
‘well-:established and- is based on the discovery that heavy tnmrmnq of. large
maiden. suckers, combined with heat treatment does not impair sprouting.. "The
method is shown in Figure 5.2 and described below.

(a) Sucker Selection

Maiden :suckers at least 20 cm in diameter are selected and cleaned of
all roots, side suckers and debris and the pseudostem cut back to about
25 cm. The initial clearing should take place in the field where- the

‘suckers are taken to avoid the transfer of nematodes to the NUrsery.

(b) Trimming

The outer scales are removed along with any side buds and the head cut
back to 5 to 10 cm, removing all discoloured tissue. Should there he
any visual sign of weevil, such as small burrows or a staining
indicating nematode, the sucker should be discarded at this stage.
Treated corms must be at least 12 cm wide. Ore man can prepare about
500 suckers a day.’

© Hot Water Treatment

The treated corms should be placed in hot water at 60°C for 20 minutes.
In the field a metal tank of 120 cm x 60 cm x 60 cm cam be used, heated
by burners fed from a propane cylinder. The corms are placed in wire
cages and lowered into the tank. Allowance must be made for the initial
lowering of the water temperature when the corms are first placed into
the water. In an eight-hour day 1 200 corms can be treated this way.

(@) Nematode Dip

1deally, and to protect the corm from new infections, the heat-treated

corm should be placed in a nematode dip. A suitable mix would be:
1 litre 'Nemagon' (75% EC)
250 ml 'Triton' (wetting agent)
in 500 litres of water
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Figure 5.2

Stages in Clean Sucker Production
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(e) Planting

The corms should be dried on a sterile surface such as a strip of
polythene to prevent rotting. They are then planted in the nursery
within 24 hours at a spacingof I m x 1 m. ’

The central heart growth should be retained and after six months growth
suckers should be removed and treated as above, although such heavy
trimming may not be necessary. They should then be planted in the main
nursery.

This nursery comprises twe equal plots, with planting rotated in
alternate years. In the non-production year the plot would be planted
with a green manure cover crop such as Pueraria phaseoloides.

5.6 Central Packing and Marketing

A central packing station would be provided by the Authority which would liaise
with Somalfruit on harvesting and packing schedules. One such station (the
layout of which is shown in Figure 5.3), would be required for each 500 to
600 ha and would have a throughput of 5 000 to 8 000 boxes per day. With picking
staggered over a 3-day period those smallholders not picking would staff the
packing plant. They would not be paid as the cost of their services would be
reflected in higher returns paid for their produce. This arrangement would give
the smallholders an insight into the quality standards required for export fruit
and would give them an incentive to produce quality fruit as well as avoiding
disputes over the rejected fruit.

A list of equipment for the packing station is given below.

Water tank A 2 m x 30 m waterproof concrete
Water tank B 4 m x 30 m waterproof concrete
Packing lines 8 x 20 m roller conveyor = 160 m

8 x 20 kg heavy duty platform scales

Return conveyor 1 x 20 m roller conveyor

Arrival 2 x 40 kg heavy duty platform scales °
Dispatch 2 x 20 kg heavy duty platform scaleg
Equipment 4 x 1 hp continuous rated water pumps

2 x 30 m perforated (20 mm) tube plus fittings
1 water supply line plus 2 float valves

1 x 15t fork lift truck

240 x plastic fruit trays

10 x knapsack sprayers

1 x 500 | chemical tank

800 fibreglass headboards

Generator 1

Borehole well pump 1

5-5



The sequence of packing would be as follows, if the field boxing technique is

adopted:

(a) Arrival

The field boxes, each bearing the smallholder’s number, would be
stacked in the arrival bay out of the sun. They would be checked,
weighed and assessed for quality and given a rating such as:

Grade A - less than 15% sub-standard
Grade B - less than 25% sub-standard
Grade C - less than 50% sub-standard
Grade D - more than 50% sub-standard

Individual smallholder's records would be maintained and the pnce paid
to the smallhalder would reflect his quality grade-out.

(b) ‘Washingand Grading

The fingers would be deflowered and placed in the rapidly circulating
water inthe. first tank, where most of the latex would be removed.
Water-circulation would be achieved by a water pump pumping the. water
through ‘a ‘perforated tube positioned at surface level along the: ,Length
of the ‘tank, with the. jets spraying the water away from the: loaders.

‘This dgitation :causes the floating hands to move towards the. opposite

side of the tank where final selection and trimming takes place..Hands
of less than four fingers being discarded along with the damaged or
diseased fingers.

(c) Weighing
The selected fruit would then placed into a second identically 'equippec'!
but larger wash tank from where the selected hands would be placed on

plastic trays and weighed, to approximately 13.5 kg. This overweighing
makes ‘allowance for future shrinkage.

(d) Disinfection

- The trays would pass on roller conveyors to the disinfection area where

the fruit would be sprayed, by an operator using a high  pressure
knapsack sprayer, with a 2% Benomy! (Benlate) solution.

(e) Packing

The treated. hands would then be packed into previously prepared
cardboard boxes lined with a polythene bag, stapled and stacked,
80 boxes in layers of 10 onto one-tonne pallets for loading onto
Somalfruit's lorries using a fork lift truck.

The graded and packed fruit would be sold to Somalfruit who would then
be responsible for the marketing. The company, having previously
arranged the scheduling of supplies’ with the Authority, would. :collect

the produce from the Authority's packing plant and remit the agreed

sale price to the Authority for each consignment.
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The fruit rejected for export would be sold to market traders at the
full market price. All the funds received by the Authority would be
pooled and credited to the individual smallholder in proportion to his
recorded yield and quality assessment, less an agreed service charge.

5.7 Research and Demonstration Farm

In addition to the nursery, a small demonstration farm would be provided to
establish and demonstrate the effects of fertiliser treatments, pest and disease
control and cultural practices. The provision of these services would have the
added benefit of integrating the scheme with other banana growers in the area by
providing much needed experimental data together with the possible sale of
disease-free stock.

The farm would be identical in size to each smallholdet; holding of 2.5 ha and it
would be the centre of the training and extension services.

A paid staff of three labourers would be required to operate the farm and the
experimental programme would be organised by the Agriculturist with detailed
recording undertaken by the extension staff.
Growing recommendations in Somalia have little or no scientific basié and field
trials would be carried out on the demonstration farm to establish data on which
sound cost effective recommendations could be based. A desirable programme would
include the following trials:

(a) Fertiliser Trial

- the respanse to yield and cost effectiveness of varying rates and
types of fertiliser;

- the effect of minor elements such as iron, manganese and boron on
growth and yield.
(b) Pests and Diseases

- studies into the effect of different nematicides such as Mocap,
Oxymil, Miral and Aldicarb;

- the development of weevil traps for cosmopalites control.

(c) Cultural Practices

- the develapment of techniques for early deflowering before the
fingers develop;

- the assessment of the cost effectiveness of early removal of the

male bud and false hand, that is, the last, usually incomplete
hand.

(d) Irrigation

- establishment of gquidelines for the correct interval between
irrigations.



-‘5".'1'8 ' Input Supply and Credit

Tt is’ assumed-‘that Somalfruit will continue to be the principal importer and
suppher of fuel, fertiliser and chemicals for the banana- industry. The
Authority would purchase these inputs in bulk on behalf of the smallholder,
debiting each account in accordance with the inputs supplied.

Somalfruit has also shown an interest in providing medium-term credit to
estabhshed farmers for the purchase of equipment. This is at a fixed price,
with no interest and is to be repaid over a fixed period of time. However,: it .s
unwlllmg to provide short-term credit for inputs except in exceptional
“Giréufristances where such- credit would be limited to about 3 weeks and deducted
‘from "a trading dccount. At present the banks offer facilities. to established
-farmers only who are in production and are unwilling to provide -credit to
smallholders. Initial start-up credit would therefore have to be provided by the
Authority.

Credit recovery would have to be strictly enforced and the accounting system
WOuld enable this to be done. There may, however, be exceptional cases:where,
.fbr ~no fault of the srhallholder, he is unable to repay, such as foll:ow_mg .a
period of flooding. In these cases credit may be extended. Otherwise..an
~_.mab|hty to repay due to low productnvnty and poor quality, for example, would
r‘ééult in o further credit ‘and could result in a possible loss of tenancy.
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CHAPTER 6
SMALLHOLDER BANANA PRODUCTION ON THE HOMBOY PROJECT

6.1 The Project Area

The projecl area is located on the eastern side of the Juba river within the
Jilib and Jamaame administration districts, extending to an area of 14 200 ha.

The soils are predominantly fine textured Shebelle alluvium deposited over the
marine plain by flooding from the old Shebelle river channel. The narrow strip
of irrigable soils, about 7 km wide, is bounded by the marine plain which is
considered unsuitable for agriculture and is composed of fine textured poorly
drained saline clays.

The area is susceptible to flooding and as a result settlement is restricted to
the elevaled areas. Homboy, with a population in 1979 of about 4 000, is the
only village of any size, although there are a number of villages, such as
Burgaan (population 1 500 in 1979) and Aminow (population 630 in 1979). There
are in addition a number of small settlements and temporary camps established by
normads.

In 1979 some 25% of the area had been cleared for agriculture, mainly rainfed,
and this area has since increased. The area is also important to the nomads as
grazing for livestock.

The new Jilib/Gaolweyn surfaced road running to the north of the project area has
improved access, but the tracks connecting Homboy with this road and the
surfaced Jibil-Kismayo road are frequently impassable during the rainy season.

6.2 The Banana Areas

Bananas would be the main perennial crop grown on the Homboy site and they would
be produced mainly on the 2 km wide strip of lighter soils adjacent to the old
Shebelle river which runs through the centre of the project. Plate 4 in the
Album of Drawings shows that the main area would be in the northern half of the
site around the village of Homboy.

An area of 3 268 ha, identified by HTS in 1979, as Class II Sub-class NIW soils,
suitable for perennial crop production is shown as mapping unit Sb, on the soil
maps of the area. There are five almost contiguous areas of about 600 ha each,
totalling 3 000 ha and these have been selected, each area close to ane of the
proposed villages. As the ideal! banana farm size is between 500 and 700 ha, an
area which fully justifies a central packing station, it is proposed that these
areas are developed as five separate banana farms. Good vehicular access is
needed to transport fruit from the packing stations and if these were sited in
each village, no further road development would be required.



6.3 Banana Production

6.3.1 Cropping Patterns

Chapter 4 described in detail the crop agronomy and production syétéms
considered suitable for smallholder banana production. Each of the five banana
farms would comprise a group of smallholders each farming a holding.of- 2.5 ha
with 2 ha in banana and 0.5 ha producing annual crops for home consumption.

- With: supervised management and the provision of disease-free stock the life of a
banana planting should be at least 4 years. As the smallholder is unlikely. to
have any experience in banana production his introduction to this crop would
_have to be gradual, building up to the full area of 2 ha over a period pf, say
4 years. This- ‘programme would also help to ensure regular supplies. to the
packmg plant following establishment and after the first replanting.

“The agronomic criteria applied to banana production would be:

- Weed Control: As the site is likely to be virgin soil the residual weed
population -activated by irrigation is likely to be very high. Perennial
grass -weeds "suéh as Cynodon dactylon {(couch grass) have -to be
eliminated, thus necessitating thorough cultivation and a fallow :period

' “prior to initial planting. Herbicides are not recommended, as
experience shows-that these can inhibit banana yield.

- Organic Matter: The banana responds to high levels of organic matter.
Burning of existing trash should be avoided and, ideally, a green
manure .cover crop such as Pueraria or Crotalaria juncea (sun - hemp)
should be growr prior-to establishment.

- Pest Control: Only disease-free planting material .would be used
produced locally by the Authority which would be in a position to
provide areqular supply of suckers.

Details‘of & plant raising nursery are given in Chapter 5.
- Rotation: At least 12 months should elapse between banana crops, to

.reduce the build-up of burrowing nematode (Radopholus similis).
Table 6.1 shows a suitable rotation programme.

TABLE 6.1

Cropping Schedule and Development- Productlon
Smallholder Banana

6-2

0.5 0.5 0.5 0.5 0.5
(ha) (ha) (ha) (ha) (ha)
Yedr 1 Banana Pueraria Maize Maize Maize/veg
Year2  Bsnana Banana Pueraria Maize Majze/veg
‘Year3 -Banana’ Banana Banana Pueraria Malze/veg
Year 4 Banana Banarna Banana Banana Pueraria
Year 5 - Maize/veqg Banana Banana Banana Banana“  :
" Yedr 6 Banana Maize/veg Banana Banana Banana
: Year 7 Banana Banana Maize/veg Banana Banana
: Year 8 Banana Banana Banana Maize/veg Banana
‘Year 9  Banana Banana Banana - Banana Maize/veg
-Year 10  etc. etc. etc. etc. etc.



All cover crops and annual subsistence crops would be chosen from those which do
nol harbour diseases common to banana, such as nematode and cucumber mosaic

virus (CMV).

Der and qu season maize rotated with vegetables would be grown on the rested
banana area for home consumption by the smallhoider. In the first 2 years,
during which the bananas are being developed, a large area of maize would be
grown for cash.

6.3.2 Yields and Output

As the smallholder is likely to be inexperienced in banana production total
yields are likely to be lower than on the best managed banana plantation,
however, with good management average yields are likely to be in excess of
20 t/h with about 5 t produced for local markets. The yield pattern would be as
described in Section 4.5.3 and the expected farm output would be as shown in
Tables 6.2 and 6.3.

TABLE 6.2
Smallholder Export Production at Homboy (tonne)

Area 0.5 ha 0.5 ha 0.5 ha 0.5 ha 0.5 ha Total

Year 1 5 - - - - 5
Year 2 13 5 - - - 18
Year 3 12 13 S - - 30
Year 4 10 12 13 5 - 40
- Year 5 - 10 12 13 5 40
Year 6 S - 10 12 13 40
Year 7 13 5 - 10 12 40
etc ete etc etec etc ete
TABLE 6.3

Smallholder Local Production - Homboy (tonne)

Area 0.5 ha 0.5 ha 0.5 ha 0.5 ha O.S.ha Total

Year 1 1 - - - - 1
Year 2 2 1 - - - 3
Year 3 3 2 1 - - 6
Year 4 4 3 2 1 - 10
Year 5 - 4 3 21 1 10
Year 6 1 - 4 3 2 10
Year 7 2 1 - 4 3 10

etc etc etc ete etc etc

Full production would not. be needed until the fourth year of production. The
reasons for this are:

(1) Not éll the 240 smallholders could be trained, settled and be in
production at one time.



(2) The -inexpefienced smallhaolder would not be able to cope with
planting and managing 2 ha from the start.

(3) Sufficient planting material would not be available.
(4) Phased planting would ensure a constant throughput of produce
at the packing plant. o
-Each farm would be developed over a period of 3 years. The build-up of cropped
: area would be:
Year 1 - .Nursery and demonstration unit, established.

Year'2 - First 120 smallholders established.
Year 3 -  Final 120 smallholders established.

_»Phasmg of the development over this period would enable the new smallhqlders
to-‘receive the maximum attention from the training and.extension staff and
‘developing the total area with phased plantings would allow a constant through-
put of produce at the packing plant.

Pi2nned output based on the proposed ‘cropping plan is shown in Table 6.4.

TABLE 6.4

Farm Output (tonnes)

Holdings Yearl Year2 Year3 VYear4 VYear5 .. Year 6

Phase 1 1) 20 40 40 40 0 4
Phase 2 120 - 600 2160 3600 4800 4800
‘Phase 3 120 - - 60 2160 3600 4800
Total 241 20 640 2800 5800 8440 9640
Homboy 1205 100 3200 14000 29000. 42200 48 200

Note: (1) Demonstration farm.

»‘The output from- all the Homboy farms would be over 48 000 t a year provndmg
‘over 20% of all the projected banana exports from Somalia.

‘6:3.3 Labour Requirements

-Assuming a 26 day working month there would be 55 man-days per month-available
for the holding for the average family, as described in Section 4.8. The ‘average

lorithly labour requirement ‘is 42 man-days although the maximum monthly labour
req_u(rement is 57 man-days in April, as shown in Table 6.5.
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TABLE 6.5

Monthly Labour Requirements - 2.5 ha Smallholder Banana Farm
(man-days)

J F M A M J J A S O N D Total
Bananas:

Establish
bananas 0.5 ha 14 14 14 13 2 4 6 9 9 7 92

Crop main-

tenance and . .

harvesting 29 23 22 28 23 17 27 22 20 25 23 20 276
1.5 ha

Packing 3 3 3 3 3 3 3 3 3 3 3 3 36
Total 2 ha 32 26 40 41 40 33 32 29 29 37 35 30 404

Annual crops:

Maize/sesame
veqg. 0.5 ha 5 9 12 16 10 3 5 10 4 5 10 6 95

Total 2.5ha 37 35 52 57 S50 36 37 39 33 42 45 36 499

The banana packing plant would be staffed by the smallholders on a rotation
system. Packing would take place over a 3-day harvesting period every 10 days to
coincide with the scheduled arrival of the ships. At full production the
packhouse will be processing 9 600 t a year or on average 88 t (7 000 boxes) a
day. Eighty workers would be needed to man the plant, thus each smallholder
would work one day at every harvest on packhouse duties, a total of 3 man-days
each month, as shown in Table 6.5.

6.3.4 Machinery and Equipment

Smallholder machinery requirements are discussed in Chapter 4. If the small-
holders were organised as a commercial farm as proposed in Section 6.4, the farm
would require tractors and trailers for the transportation of produce from the
fields to the central packing station. '

At full capacity the packing plant would be processing 12 000 t of harvested
fruit annually, producing 9 600 t of export fruit (assuming a reject rate of
20%) amounting to 768 000 cartons. Assuming that the ships continue to arrive at
10-day intervals and packing is carried out over 3 days, the daily throughput
would be 111 t of harvested fruit, requiring 3 700 plastic field boxes. Assuming
a 6 hour day, a delivery rate of 19t of bananas/hour to the packing station
would be needed to maintain production. This would be achieved using 4 trailers
and 4 tractors for haulage.

When not operating as harvest transport the tractors could plough approximately

3 ha per day or disc 6 ha per day. Once established, each smallholder would
require 0.5 ha to be cultivated twice a year for his annual crops and 0.5 ha for
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‘the banana replanting. The timing of the banana replantmg is not critical,
_unlike the culuvatlon for the annual crops. All the smallholders may require
‘the tractor services for the :latler at the same time, in which case 120Q .ha: would
.need to be cultivated over as short a period as possible. Five tractors would be
'able to plough this area in 8 days and 4 tractors would disc it in 5 days, so no
‘further tractor power would be needed on the farm apart from the occasional use
of heavy plant, which would be hired from ONAT or Somalfruit.

It is envisaged that a commercial rate would be charged to the smallholder for
"thls service.

Table 6.6 lists the machinery and equipment requirement for each farm and.the
total complement for the Homboy banana area.

TABLE 6.6

Machinery and Equipment Required for Homboy Banana Production

Type Number Number for
per farm total area
Tractors 5 25
Trailers 4 20
Ploughs S5 25
Discs 4 20
uv sprayers(l) 8 40
Ridger 2 12

Note: (1) Only required if 'Sigatoka' outbreak occurs. Based
‘on 10-day spray cycle and spraying 3 ha/d..

6 3.5 ‘Spares and Maintenance

Pf tractors and pumps were purchased through Somalfruit then it should .be:in; a

‘ posmon to supply spares from stock or from its well-equipped factory whn,ch
manufacl.ures spares at Araba. However, since consumable spares could be in short
SUpply at times, the farm would maintain a stock of these and other essential
»Lspare parts. Maintenance, in general, is badly carried out in Sorhalia and -this
“is.probably a major reason for the unnecessarily high demand for spare parts.
The*farm management would:ensure that correct maintenance is undertaken.and
' sma’llholders would not be allowed to operate farm machinery and tractors.:

6. 3 6 Inputs

."Each farm would ‘have - a nursery using the methods described in Chapter -5,
: S,ectxon -5.5."A total area of 120 ha or 20% would have to be replanted ,requu'mg
240.:000 suckers each yéar. The initial stock for cleaning would be .5 -000,

purchased from local farmers, and this would be multiplied up to the 240 000
.annual requnrement for each farm as follows:

Month 6-9 5 000-»Disinfection —» 20% losses —»1st propagation x.10 — ltO 000
.Z'Month 9-18 40 000-»0131nfectlon —» 20% losses-»2nd propagation x 10 —»320: DOO
"'Di'sthbutlon. 320-000-»Farmers 240 000-»Spares 40 000-»Propagation —» 40000
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A total of 1 600 000 suckers would therefore be produced by the five Homboy
banana farms to supply the annual demand for planting material. It is assumed
that Somalfruit would continue as the principal supplier of inputs such as fuel,
fertiliser and chemicals for the banana industry. Each farm trading as a
separate commercial entity would purchase these in bulk from Somalfruit for re-
sale to each smallholder, debiting each account in accordance with the inputs
supplied. The annual farm needs together with the total requirements for the
Homboy area are shown in Table 6.7.

6.4 Organisation and Management

The five farms would be run as independent farms within the management structure
described in Annex 1.

The Deputy General Manager, with responsibility for bananas, of the Homboy
management team would have overall responsibility for each of the five farms
although these would be run as individual commercial farms within the scheme. He
would be responsible for lizison with Somalfruit through which the fruit would
be marketed and inputs for bananas purchased.

Each farm would have its own management team headed by the Farm Manager, his
responsibilities would include:

Input purchases and distribution
Machinery

Water management

Farm services and training
Farm nursery

Packing

Credit and financial control of smallholders' accounts.

In addition each farm will have an Assistant Farm Manager, an Agriculturist and
a Farm Accountant. Each smallholder would be responsible for the management of
his helding including irrigation and channel maintenance. Collectively the
smallholders would form an association which would meet reqularly with the farm
management and also provide representatives on the project liaison committee.

Details of staffing and organisation and management are given in Annex 1
Section D. The large scale commercial production of export banana requires a
high level of managerial and technical skill which can only be gained from
extensive experience. For this reason for the first few years of establishment
it is recommended that an expatriate Deputy General Manager is employed and
he would train Somali managers to take over.

The Farm Manager would be supplied with an estate car, the other senior staff

with 4-wheel drive pick-ups and the foremen and extension works with
motorcycles. :
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TABLE 6.7

Annual Inputs

Type . Regquirements - Homboy Banana Farmgv(ff_)_
' Unit Smallholder Farm Homboy
_ ‘ (240 small- (1 200 small-
Fertiliser: holders) holders)
Urea tonne 1.7 408 | 2 040
~DAP tonne 0.15 36 180
NPK tonne 1.65 396 1980
Total. tonne 3.5 840 4200
Chemical:
‘Furadan,_ kg 240 57 600 288 000
Bentatell) kg - 216 1 080
-fue_l:
Tractors(z) litre
Cultivations litre 44 640 223 200
‘Transport litre 32 400 162 500
Generatar(3) litre 68 616 343 080
‘“Total fuel litre 145 656 728 280
‘Materials: .
Plastic bags each 6 000 1 440 000 7 200 000

'l;ibfeé‘,; (1) For packhouse

(2) Based on 3 720 cultivation hours at 12 1/h
Based on 4 320 transport hours at 7.5 1/h

(3) For packhouse 108 days at high duty 12 1/ha at 6 h/day .
For administration and housing 365 days at low duty
7.5 1/h at 24 h/day.

(4) No allowance for annual or cover crops.



6.5 Infrastructure and Facilities

Ore packing station is required per 600 ha of bananas, and .thus five stations
will be needed for the total banana area of 3 000 ha. These would be located at
suitable locations in the banana areas, either at the villages or elsewhere so
as to minimise distances from the banana fields and to be close to main access
routes.

The ‘banana packing stations, described in detail in Chapter 5, would be the
headquarters for each farm. The packing station, 150 m x 50 m, would stand in a
secure area sufficient to allow large articulated lorries room to manoeuvre.
Each farm would require the following facilities:

- packing shed fully equipped - size 150 m x 50 m

- houses for management staff

- office/store building - size 10 m x 5 m

- borehole and water supply network for the packhouse

- generator and electrical supply.

An area of 15 ha would be required for the nursery which would supply the
240 000 suckers required annually by the smallholders, with a further 2.5 ha for
the demonstration farm which would be the centre for the farmers' training and
extension services.

The smallholder's families would live in the villages, described in Annex 1
although the smallholders would be encouraged to construct and inhabit temporary
housing on the holdings to deter thieves.

6.6 Costs and Returns

Costs and returns for the banana farms at Homboy are discussed in Annex 1.

6.7 Phasing and Implementation

The development of Homboy banana production should ideally depend on the
evaluation of the pilot scheme which will start banana production in 1996 as
described in Chapter 7. The first land at Homboy becomes available in 1995, and
there would therefore be a delay in the planting of bananas at Homboy of at
least two years, with alternative crops (e.g. maize and sesame) grown in the
intervening period. However due to their highly attractive economic returns this
strategy is questionable and it may be better to plant bananas as soon as
possible, even though no experience from the pilot farm will have been gained.

Adopting this programme, then full production would be achieved by 2001 as shown
in Table 6.8. If it is decided to postpone bananas at Homboy until the pilot
farm is well established, then a three .year delay is envisaged and full
praduction would be achieved by 2004.
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TABLE 6.8

Banana Farm Development - Homboy

Year Operation

1995 Nursery and demonstration farm established
1996 First- 120 smallholders established

1997 ¢ Second 120 smallholders established

1998 All farms commence production’

1999-2000 Build-up of production

2001 Full production

Total output of the 5 farms

6-10

Producti’on

(t)

20
640
2800 .
5 800 -8 440
9 640

48 200



CHAPTER 7
THE 500 ha SMALLHOLDER PILOT SCHEME

7.1 Introduction

Unlike mosL banana producing countries, the banana is not grown as a backyard or
smallholder crop for home or local consumption. The export crop has
traditionally been grown as a plantation crop. There is therefore no experience
in the country of smallholder production and their involvement in the highly
specialised quality export market is obviously a major constraint.

Smallholder export production has been very successful in other banana producing
countries such as the Ivory Coast and the Windward Islands but success can be
attributed to a high level of organisation and managerial expertise provided, in
the main, by the marketing companies which have an assured market and regquire
guaranteed supplies. Somalfruit already has a storage production base and
although it appears willing to support a smallholder scheme it is unwilling to
be involved in organising a large smallholder scheme. This is mainly because of
the administrative and logistical problems associated with handling many
hundreds of very small accounts. Because of the commercial risks they are also
unwilling to provide the necessary credit. for inexperienced farmers.

The involvement of other marketing companies is unlikely because in a highly
competitive export market dependent upon low FOB and shipping costs - and full
loads are an essential prerequisite to attract ships - any competition to
Somalfruit would have great difficulty establishing itself in Somalia.

In this respect . a pilot scheme is considered necessary to identify the
management, training and extension requirements for developing smallholder
production prior to large scale implementation of a smallholder scheme.

The 500 ha pilot scheme is large by commercial standards and will require a very
high standard of management, particularly during the early formative years, but
the model proposed could readily be repeated as one of the many separate
smallholder farms proposed for the Hombay scheme.

7.2 Location of the Pilot Area

The Terms of Reference call for the development of a 500 ha pilot area to test
the feasibility of banana cultivation by smallholders. The area would be used as
a model for smallholder development in the Lower Juba valley and also for the
Homboy area.

The location of the pilot area within the Homboy command prior to the full
development of Homboy would require the construction of the Homboy supply canal
and flood protection works and would burden the pilot project with a high
initial capital cost. It was therefore considered more practical to choose an
area close to the Juba river which would require only a short supply canal and
relatively low flood protection costs and be more representative of the existing
banana areas.
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‘The existing banana growing area occupies an almost continuous strip along both
banks of the Juba river between Kamsuuma and Yoontoy. Parts of this area contain
land which has been used for banana cultivation but is currently abandoned.
However, there is evidence of a recent increase in banana planting and it is
likely that many of these small abandoned areas will be replanted in the near
future.

Suitable sites for the banana smallholder pilot area were exammed with
reference Lo Lhe following criteria:

(i) -The area should be in a single block of about 500 ha to make its
‘management easier.

(ii) It should be close to the Juba river to limit the cost of the
feeder canal.

(iii)  In order to avoid a conflict of interests it should not .include
existing private banana areas.

‘(iv)' It should be readily accessible from the main Kamsuu'ma to
‘Kismayo road.

(v) The soils-should be suitable for banana cultivation.

A “strip of Class [ soils. have been identified along both banks ofi.the .river
1(Tmp‘l‘esnt 1979):."The choice of suitable areas to meet the above. ¢riteria _is
Fimited by existing banana ‘plantations, the proposed Stage II southem-.exh-qnsxon
‘of the Juba sugar project and Phase Il of the Mogambo project. Howevery-two
areas on the left bank of the river were provisionally identified "as- suitable
for the Pilot area, one immediately south of Kamsuuma and the second:some: 6 km
:gouth: of Jamaame. The USBR:' team is currently carrying out a land classification
‘of the' Juba valley and their- preliminary mapping shows the area south of-Jamaame
classified as Class 4R(1) - suitable only for paddy rice cultivation, whereas
‘t.he Kamsuuma area is shown as Class 25 and is consndered suitable for banana
“clltivation, :

Lo ' . .
The Kamsuuma pilot area (Figure 7.1) is the only area to meet all the-.criteria
.for the smallholder banana pilot farm. The area lies outside the flood
protection bunds of the existing Romana farm and has virtually all ‘been cleared
.of bush. About 60% of the area is farmed as rainfed agriculture by small
_jfarmers. However, the Romana farm has a lease for the area under the 1975 Land:
,Begxstratlon Law, -although it has carried out no development works in the 'area
~-and ‘has no immediate plans to do so. Under the Registration Law, the rights of
irbgisfefed farmers cease 'should the State require the land .and the farmier
'-'ét_ltdfhat.lcally lose's the ngw. to the land if he fails to use it for a xpenod of
“2'years.

Flows in the Juba river are at a critically low level in the period from January
-“t.fo Aprl}. At current levels of abstraction there are shortages of supply inat
#Zast”1 out of - gvery 2 years for five consecutive 5-day periods. The:period-of
i"lnsufﬁcnent. flow increases to some 60 days in 1 year in 5. The: present
expénsnon of the banana areas and small irrigation areas in the valley»will.only
ake- the’ snt.uatlon worse in the pre-Bardheere period. It would not, therefore,
'-rbe ‘prudent to lmplement. the smallholder pilot farm prior to the construction:of
Bardheere dam, particularly since the smallholder farming system can:only-ibe
“fairly assessed if under optimum growing conditions.



Figure 7.1

Banana Pilot Area




We have completed a topographical survey of the pilot area near Kamsuuma
together with a survey of the main canal alignment, and details are shown in
Plate Nr 54 in the Album of Drawings.

There are a number of villages close to the area, the main ones being:

- Kamsuuma
- Beled Amin
- Sabatuune

- Burgaan

- Weshaag

- Moofa

There are about 765 families living in the immediate area according to RMR
survey in 1984 and with the expected rate of populatlon growth this could
increase to 1 190 families by 1995.

About 50% of the land in the area is cleared for cultivation. Where rainfed
agriculture is carried out the principal crops are cotton, maize and sesame.

There is a good unsurfaced road from Kamsuuma to Sabatuune providing easy access
Lo the area.

Water for the pilot area would be supplied from a pumping station on the Juba
river just upstream of the village of Sabatuune. The supply canal would cross
about 1 km of existing banana plantations before entering the pilot area where
it would split into two distributary canals. The irrigation and drainage system
would he similar to that proposed for the Homboy area. Irrigation would be based
on a 25 ha net water-course. unit, 20 such units being required to give an area
of 500 ha net (approximately 600 ha gross). A bund would be required around the
eastern edge of the area to protect against flooding. Surface drainage would be
achieved by a network of open drains which would drain under new eastern bund
and into an existing natural drainage channe! which discharges into the Juba
river. Further details of the engineering works are given in Section 7.6.

7.3 Banana Production

It is important to establish windbreaks, such as Casuarina, on the farm to
prevent damage to the plants. Ideally these would be planted in rows 50 m apart
running east -west through the farm.

The production of bananas in the pilot scheme would be along the lines discussed
in detail in Chapter 4.

Each smallholder farm would be 2.5 ha of which 2 ha would be in bananas and the
remaining 0.5 ha would produce annual crops for home consumption such as maize,

sesame and vegetables.

With inexperienced smallholders it is felt that a gradual introduction to the
cultivation of the crop be desirable and it is recommended that the holding be
divided into five equal units of 0.5 ha, with each unit planted successionally
with banana over a period of 4 years. With a 4-year production cycle each
smallholding would have bananas at 1 year, 2 year, 3 year and 4 years old along
with the 0.5 ha of annual crops. This staggered planting not only allows more
effective training and an even work load but also provides continuity of
production so important for export planning and packhouse management.
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“Cultivations

‘For an area just bush cleat;ed, the sequence of cultivations following the civil
works and land levelling would be as follows:

(i) Deep Rip Ploughing

This operation would require a crawler tractor of 120 hp and would break up the
hard compacted soil caused by Lhe heavy earthmoving equipment.

{ii) Irrigation

The area would be flood irrigated Lo encourage the germination of weed seeds.

,,(ii_i) Ploughing
As soon as the soil is in a workable state, the area would be ploughed. so as to

_bury the germinating seeds. The operation would also expose more roots of
perennial weeds which would.be killed off in the following fallow.

@) Fallow

The ploughed land would be fallowed for at least three months so as-to kill off
"ft.h'é'- weeds, especially perennial weeds such as couch grass, by drought.

) Discing

This .operation would provide a seed bed for the cover and green manure crop.

(vi) Cover and Green Manure Crop

*Fither Pueraria phaseoloides or Crotolaria juncea (sun hemp) could ’be
broadcasted as a cover and green manure crop. :

(vii) Preparation for Bananas

*The:-cover and ‘green: mariure crop would be ploughed in after 7 to 8 weeks, the
‘land disced and 'V' furrows formed 2.5 m apart in preparation for plant.ing the
‘héw stock of banana plants.

The timetable for these operations is shown in Table 7.1.
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TABLE 7.1

Programme for Initial Cultivations

Month
Civil 1 2 3 4 5 6 7 8 |9 10
works
Deep ploughing —

Irrigate u
Ploughing L

Fallow EE——————
Discing -
Cover crop

Preparation for
bananas

After Lhe removal of an old banana crop the land would be ploughed, with either
a mould board plough or chisel plough, and disced in preparation for the annual
crops for home consumption. Land levelling may be needed prior to the next
banana crop.

Planting Material

The nursery will require 10 ha to supply the 200 000 suckers needed annually by
the smallholders. A demonstration and experimental farm would be established on
2.5 ha. ’

The disease and nematode free suckers would be produced as described in
Chapter 5 by immersing in water heated to 60°C for 20 minutes, heavy trimming
and disinfecting with nematicide. The nursery would be in full production 18
months from establishment.

Cultivars

The cultivars Poyo, Valey and Guande Naine would be grown. These are the Lhree
most widely grown banana cultivars throughout the main banana growing countries,
and accepted on the world markets. Poyo has been the main cultivar grown in
Somalia for many years and stock of the other two was introduced in 1964, all
three are known to produce well under the local conditions. :

Planting
Strong maiden suckers, 20 cm in diameter, heavily trimmed, heat treated by
immersing in water at 60°C for 20 minutes would be planted in dug holes, in the

furrows drawn at 2.5 m centres, at a spacing of 2 m. The planting sequence would
be:
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- dig hole 30 cm x 15 cm with yambo

- place 150 g di-ammonium phosphate plus 30 g Furadan in each hole
- trim sucker pseudostem Lo 25 cm

- stand upright in hole

- firm soil around corm

- irrigate as soon as furrow planted.

Irrigation

It is' important that the developing corm receives the correct amount of water:
tdo much will cause rotting whilst too little will resull in root damage. At
‘this stage regular hand sampling will be needed and the soil maintained in a
fioisl condition. As the roots develop and the new suckers emerge the ‘water
_supply should be qradually increased. When the plants are 4 to 5 months old a
second furrow would be drawn down the row between the plants, flllmg in the
first plant furrow and earthing up the stems. This wider furrow would act. as the
main irrigation furrow and full planned irrigation would commence from this
stage.

Pruning

Only one sucker would be retained from the planted maiden sucker and all the
~other: emerging. suckers would be removed together with the plant growth. The
sideal tool for this job would be the yambo or machete removing the- sucker
scleanly from -the corm. All the new developing suckers would . be removed on a
45-day cycle, until the fifth month when one strong, vigorous sucker,.called’ -the
follower, would be allowed to develop for the following ratoon crop. Further
desuckering would then continue until the tenth month when a second follower is
retained. The pruning and production cycle can be represented, as shown in
Table 7.2.

TABLE 7.2

Production Cycle

-Month: 1 23456 7891011 12 13 14 15 16 17 18
Plant crop P F H
Ratoon 1 P F H
Ratoon 2 P F ' H
‘Ratoon 3 P
Notes: P = Planting

F = Flowering

H = Harvest

:Actual production will vary as the natural development in practice is gpread
+over. a period of time; and, within one planting/harvesting for a whole field
‘would be spread over 1 mont;h to 6 weeks. During the second year onwards the
development would become more uneven resulting in a regular weekly harvest..L_eaf
‘pruning would be limited to removing cleanly and close Lo'the stem, any diseased
leaves together with those likely to rub against the developing bunch.
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Bagging

All developing bunches would be protected from rubbing, wind damage and dust by
wrapping in a polythene bag, tied securely to the uppermost part of the sterr
with the lower part open to allow the bunch Lo breath.

Weeding
This operatlion is of vital importance and would be regularly carried out by hand
using the yambo. When the plants are at full cover the dense canopy should
provide adequate control and only occasional spot weeding would then be
required.A
Fertiliser

The recommended fertiliser requirements are shown in Table 7.3. These would be
applied to the mature crop every 2 months.

TABLE 7.3

Fertiliser Applications (g/plant)

Fertiliser Urea DAP Compound
NPK % 46.0.0 20.50.0 15.7.24
At planting - 150 -
4 months 80 - -
5.5 months - - 100
7 months 180 - -
8.5 months - - 100
10 months 100 - -
11.5 months - - 100
Year 2 onwards 100 alternated with 100

This is equivalent to about 0.9 t/ha per year of both urea and NPK for the
mature crop.

Pest and Disease Control
Nematode (Radopholus similis) and weevil (Cosmopolites sordidus) would be

controlled by routine applications of Furadan at the rate of 120 g per plant per
year in four equal applications of 30 g per plant. .

Sigatoka (Myeosphaerella musicola) is uncommon in the Lower Juba valley and only
spot control would be necessary. ULV spraying using a knapsack sprayer is
recommended for this using about 20 | of spray per hectare. Alternating sprays
is considered important to avoid resistant strains of Sigatoka froam developing
and suitable chemicals would include:

Imazalil 300 g of active ingredient plus 10 | spraying oil per
hectare
Benomyl 125 g of active ingredient per ha

Thiabendazole "125 g of active ingredient per ha
(TBZ) '
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In the event of Sigaltoka appearing it is likely that a national aerial spraymg
programme would be instigated by Somalfruit.

Harvesting

The field packing system described in Chapters 4 and 5 would be introduced. It
is well known that the bunch considerably increases in weight during :the last
3 weeks from harvesting, reaching a maximum at about 84 days from shootlng
_Ylelds can be maximised, and rejects caused through underdeveloped ' fruit
mlnlmlsed by recording the date of flowering and cutting during the ‘twelth
'week. A system of colour tagging the stem at flowering and cutting. off all
p‘iant.s with that colour 12 weeks later can speed up the harvesting and..increase
total vyields. In practice only six strongly contrasting colours would be
required, the same six can be repeated from week 7 to 12 as the difference would
be clearly seen in bunch development. It is a system demanding good management
in recording, but has many advantLages, particularly for smallholders, such as:

- eliminating the sizing and measuring by calipers;

speeding up selection;

- ensuring even and consistent finger and bunch size;

- increasing yields.

This would be one of the many management techniques developed on the pilot
'scheme which could have a significant benefit for the national industry. The
harvested fruit would be dehanded in the field and boxed in 30 kg plastic boxes,
for transportation to the central packing station.

Packing
The project will have its own packing plant site within the project area.

At full capacity the packing plant would be processing 10 000 t of harvested
fruit annually and producing, assuming a reject rate of 20%, 8 000 t of export
. fruit ‘equivalent to 640 000 export boxes containing 12.5 kg of bananas. Assuming
that the ships continue to arrive at 10-day intervals and packing is tarried- out
over 3 days, the daily throughput would be 95 t of harvested fruit, requiring

3 500° plastic field boxes. The hourly rate would be approximately 16-t.assuming
‘a 6 hour day. Four tonnes of fruit could be transported on a flat bed trailer,

thus requiring four tractors and trailers Lo supply the plant.

The field boxed fruit, each box bearing Lhe growers number would arrive. at the
armval bay of thé plant, and be offloaded, checked, weighed and assessed" for
) Ualn.y "The sequence of grading and packing descrxbed in Chapter' 5 can be
-summansed as follows:

(a) .Arrival check, weighed and quality assessed, four grades awarded
as:

Less than 15% substandard
L.ess than 25% substandard
Less than 50% substandard
More than 50% substandard

(UNQRE
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(b) First washing and grading.
(c) Second washing and final selection and sizing of hands.

(d) Weighing - overweight to 13.5 kg to allow for shrinkage during
transporiation to ensure a net weight of 12.5 kg at point of sale.

(e) Disinfection - 2% benoxy! solution at high pressure to prevent
crown rot and disease infection.

(f) Packing - into a polylhene bag lining as previously prepared and
made-up cardboard box.

(g Stapling and stacking for collection by Somalfruit.

Cropping Pattern

As explained earlier in this section it would be desirable for each smallholder
to develop the production by planting 20% of the holding each year, thereby,
increasing his production as experience is gained. In the first year he would
plant 0.5 ha of banana, and grow green manure cover crops or annual crops on the
remaining 2 ha, Each year he would increase his banana planting by 0.5 ha until
year 4 when full production would be reached. In year 5 the first banana
planting would be removed, fallowed and the area planted with crops for hame
consumption. The suitable cropping pattern described in Chapter 6 can be
summarised as shown in Table 7.4.

TABLE 7.4
Cropping Pattern Smallholder Banana Crop (ha)

Year Banana Maize/sesame ' Cover crop
and vegetable

1 0.5 1.5 0.5
2 1.0 1.0 0.5
3 1.5 0.5 0.5
4 2.0 0.5 0o -
S5+ 2.0 0.5 0

Yields and Output

With good management, inputs and care average yields for each smallholding would
be about 20 t/ha of export fruit and 5 t/ha of fruit rejected for export and
sold locally. The yield from each 0.5 ha farm block will vary according to the
age of the plantation and the pattern of production for an average 20 t/ha
export crop has been shown in Table 6.2 and is summarised in Table 7.5.
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TABLE 7.5

Estimated Annual Production from an Average 20 t/ha
Export Crop for 2.5 ha Holding

Annual production of
banana from holding
Export Local

(1) (1)

Build up of Bananas
Year 1 (0.5 ha) 5 1
Year 2 (1.0 ha) 18 3
Year 3 (1.5 ha) 30 6
Year 4 onwards (2.0 ha) 40 10

The output for the pilot scheme is based on the proposed development discussed
in Section 7.9. This assumes that it is impractical to establish and train all
‘the smallholders in one year mainly due to the supply of planting material and
't.he problems antmpated in thoroughly training inexperienced smallholders. In
Lhe first year the nursery-and demonstration farm would be developed followed
by the esl.ablxshrnent of the first 95 smallholders in the second year and the
final 100 in the final year. The pilot scheme output would be as shown in
Table 7.6

7.4 Machinery and Equipment

Machinery requirements would be low for smallholders because production only
requires mechanisation for initial cultivation and for the transportation of the
harvested fruit (see Chapter 4). It is also assumed that most of the maintenance
work is done by hand, although one small hydraulic excavator has been included.

The transportation of harvested fruit would be the responsibility of the farm
and with a maximum harvested output of 9 800 t four 4-wheel drive tractors,
would be required. These would be sufficient to cultivate the 0.5 ha of annual
crops. as well as prepare for the 0.5 ha annual banana replanting on each
smallholders' holding. A list of vehicles, tractors, and equipment, including
the packing station equipment is shown in Table 7.7.

7.5 Organisation and Management

The proposed management structure for the 500 ha pilot farm would consist. of an
‘autonomous authority managing the farm as a commercial unit. The Authority would
come under the Ministry of Agriculture (MoA) but would have the power to
administer its own budget. The Authority would be headed by a Farm Manager who
would be directly responsible to the Director of Agriculture. The management
structure of the Authority would be similar to the banana farms at Homboy (see
Annex 1, Section D) comprising a Farm Manager, Assistant Farm Manager,
‘Agrlculturlst and an Accountant, as shown in Figure 5.1, Annex 2. '

..The - Authority would be given full responsibility for the hiring of. staff and
.labour, fixing, pay rates and determining input and management admi'msl.rahve
charges to the smallholders. The views of the smallholders would be made known
to the Authority through an association of smallholders, which would have
regular meetings with the Authority, and through smallholders being represented

on a scheme committee.
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TABLE 7.7

Machinery and Equipment Requirements

Type Number

Farm equipment

Hydraulic excavator 1
Tractor 60 kW 2
Tractor 115 kW 2
Mould board plough 4
Discs 4
V' ridger 4
Cultivator 2
Flat bed trailer 8
Field boxes 3 500
Knapsack sprayers 12
Land plane 2
Concrete mixer 1
Portable generator 1
Portable compressor 1
Warkshop equipment Set
Vehicles

4 wheel drive estate 1
4 wheel drive pickup 3
Motor cycles 5
Packhause Equipment

Forklift truck 1.5t 1
Water pumps 1 hp 4
Roller conveyors, 9 lines, 20 in. 180
20 kg scales, heavy duty 10
40 kg scales, heavy duty 240
Plastic fruit carriers 240
Fibreglass headboards 800

(4 per smallholder)
Knapsack sprayers 10
(1 per line, 2 spare)

Plastic chemical tank 500 t 1
Generator 1
Borehole well pump 1
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The relationship between the Authority and Somalfruit would be very similar to
other existing growers, and Somalfruit would treat the Authority as another
commercial grower in the area. Inputs, spares and fuel would be purchased from
Somalfruit, which would also arrange for the collection and marketing of the
export quality fruit. The export reject fruit would be sold directly to local
traders.

As Somalfruit banks are at present generally unwilling to extend credit to
smallholders, credit would be provided by the Authority.

In the first 6 years the the post of Farm Manager would be staffed by a fully
experienced expalriate who would train Somali managers to sventually take over.
The responsibilities of the management team would be as follows:

- Farm Manager and Assistant Farm Manager - Responsible for the executive
management of the scheme. Overall responsibility for finance, planning,
staff, services and credit.

- Agriculturist - Responsible for agricultural services, water
management, smallholder training, machinery, packing and marketing.

- Accountant - Responsible for financial services, smallholder accounts,
input and credit control.

A training manager, supervised by the Agriculturist would have responsibility
for the extiension services and smallholder training.

Local junior staff would comprise training officers, foremen, clerks, tractor
drivers and labourers. The requirement for labour is for central farm work only,
such as maintenance of irrigation canals, water distribution and nursery work:
the packing plant being staffed by the smallholders. A summary of the staffing
requirements is given in Table 7.8.

TABLE 7.8

Management and Staffing Schedule

Grade Status Number

Farm rmanager Expatriate 1
Assistant manager Somali 1
Agriculturist Somali 1
Assistant agriculturist Somali 1
Accountant Somali 1
Training officer Somali 1
Extension worker Somali 2
Irrigation foreman Somali 2
Maintenance foreman Somali 2
Nursery/packhouse foreman Somali 1
Machinery foreman Somali 1
Mechanics Somali 2
Clerks Somali 4
Drivers Somali 9
Labourers Somali 16

2

Ditch-riders Somali
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The Authority would employ 2 first class mechanic trained in pump and tractor
malntenance and working under the close supervision of management. Smallholders

would not use tractors or pumps.

A central packing facility would be provided and the management would laise
with Somalfruit on harvesting and packing schedules. With picking staggered over
a 3-day period those smallholders not picking would staff the packing plant,
which would have a throughput of 5 000 to 6 000 boxes per day during these 3
days. They would not be paid, the cost of their services would be reflected ‘in
higher returns. paid for their produce. This arrangement would give the
smallholders an insight into the quality standards required for export fruit and
would give an incentive to quality production as well as avoiding disputes over
the rejected fruit.

7.6 Eﬁgineering Works
7.6.1 General

The engineering works for the pilot farm comprise a pump station on the Juba
river and a network of canals and drains and associated structures. In general
the system is similar, both in design and operation, to the Homboy area
described in Annex 1.

7.6.2 Bush Clearance and Land Levelling

Apart, from small isolated areas, the pilot farm is clear of bush. Land levelling
will however be required to achieve the recommended maximum allowable furrow
.slopes of 0.3% in the direction of irrigation and +0.3% across the direction of
irrigation.

7.6.3 Irrigation System

Surface irrigation by furrows is proposed with a furrow spacing of 2.5 m and
maximum length of 150 m. The peak water requirements are 5.1 mm/d net in
-December or 10.2 mm/d gross assuming a field efficiency of 0.50. The area is
“divided into twenty fields or watercourse units each of 25 ha net and a maximum
of 2 units can be fed by a single watercourse of 60 1/s capacity. Part (12.5 ha)
of one watercourse unit would be designated as the nursery (10 ha) and
demonstration farm (2.5 ha).

. The canal system is relatively short and could be operated during the daytime
~ only and closed at night. However, as the farm is intended as a pilot project
~ for smallholder banana development at Homboy, it is considered that the systems
should be similar and thus continuous irrigation is proposed.

Water is supplled to the farm by a pump on the Juba river. The peak continuous
requirement is 630 1/s, but to allow for short intervals for pump maintenance
etc., throughout the day the specified pump capacity is 750 1/s against a static
head of 3 m.

For this particular application where costs are. to be kept to a minimum, the
~ .recommended type of installation is a diesel driven inclined axial flow pumpset.
This assumes that electrical power is not available immediately - conversion to
-an electrie drive pump could be carried out at a later date. The pump would be
mounted at the end of a column pipe with its intake protected by an integral
trash screen. The column pipe would be inclined into the river to give complete
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submergence of the pump, thus avoiding the need for any priming system. The
diese]l motor would be mounted on the river bank on a simple concrete slab. No
permanent building is necessary, although a simple weather shield should be
provided. '

The pump discharges into the supply canal which is aligned across the existing
banana plantations for about 1 km. A culvert will be required where the canal
crosses the existing Kamsuuma/Sulo Mamu earth road. On entering the pilot farm
area the supply canal splils into two distributary canals (Bl and B2) controlled
by gated pipe head regulators. Watercourse offtakes from the distributary canals
are through gated field outlets and water levels are controlled by fixed
duckbill weir cross regulators. Typical structure drawings are shown on Plates
40 to 42.

The canals will be unlined and have bank top widths of 1 m and 4 m. A layout and
canal longitudinal sections are shown on Plates 54 and 55.

7.6.4 Flood Protection

The area is currently subject to flooding from the Old Shebelle channel to the
east and the existing banana plantations are already bunded to protect against
this. Although the Homboy flood protection works will curtail the flooding to a
large extent the timing cannot be gquaranteed and there is also the danger of
local runoff from the marine plain. It is therefore considered essential to bund
the eastern perimeter of the project. The level of the bund should be consistent
with the levels of the existing bund - approximately 15.0 m and 13.0 m at the
northern and southern ends of the project respectively. The ieft bank of canal
Bl, raised as necessary, can be utilised to serve as the bund, thus requiring a
separate bund only for about 1.5 km at the southern edge of the farm.

7.6.5 Drainage System

A drainage system is required to prevent excessive flooding of the cropped. area
after rain storms and also to collect excess irrigaltion water. The system is
similar to thal proposed for Homboy comprising shallow field drains discharging
into main collector drains D1, D1.1 and D2. The design runoff is 1.5 1/s/ha net
which assumes just over three days ponding on the fields following the 1 in 10
year rainfall event.

The drainage water will be discharged into the Old Shebelle meander channel
which runs from north to south just to the east of the pilot farm. This will be
achieved from main collector drains D1 and D2 passing under canal Bl and the
flood bund as shown on Plate 54. It is anticipated that gravity flow should be
possible for most of the year, but flap gates have been provided on the outlet
culverts as a precaution against flood flows in the Old Shebelle channel.

7.6.6 Roads
Access to the farm is achieved by the existing earth road linking Kamsuuma and

Bulo Mamu. Within the farm, earth roads are provided along one bank of all
canals and drains.
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7.7 Buildings and Infrastructure
“The’ pilot farm would require the construction of a project village to house the
smallholders. The new houses, for about 200 smallholder families, could:be built
‘as an extension to the existing village of Sabatuune. The houses would be built
‘by“the smallholders themselves on a self-help basis using materials provided by
the project, similar to those proposed for the Homboy project.

“The farm centre which: contains the packing shed would be sited .within :the. pilot
farm area in 'a -central position, on land which is unsuitable for.: banana
production, so as to mirimise the haulage distance between the fields .and
Packing shed. The following buildings and facilities will be required:

- 7 Nr houses for senior staff;

- office/store building;

- small workshop;

- packing shed of approximately 1 500 mZ plan area;
- covel‘éd area for farm machinery;

- generator and power distribution network for the houses, -off_ii':e-.and
‘packlng shed; .

- borehole and water supply netwoark for-the houses and office;

7.8 Input Supply and Credit

It is assumed that Somalfruit would continue to be the major importer and
%uppher of - |mporl.s such as fuel, fertiliser and chemicals to the -banana
'g-,n,dustry. The Atithority would: purchase these from Somalfruit in bulk and re-sell
tL'o""l.he smallholders, ‘debiting each account in accordance with ‘the. import
'supphed plus an agreed fee for administration. The Authority would establish a
‘nursery for the supply of disease and nematode-free suckers.

1f tractors and pumps were purchased through Somalfruit then it should be in a
Tposiuon to supply ‘spares from stock or from its well-equipped factory which
’manufactures spares at Araba. However, since consumable spares could be in:short
“supply at tlmes, the Adthority would maintain a stock of these ‘and other
'éss‘éntxal spare_ parts. Maintenance, in general, is badly carried out'in Somalia
fahd this is probably a major reason for the unnecessarily high demand ‘fdi spare
parts.

As Somalfruit and the Somali banks are unwilling at present to advance credit to
‘smallholders, the Authority would provide the necessary capital and: operational
-credit. for the smallholders within the scheme. The credit would be recovered
“from the- sales of bananas which would be administered by the Authority.: All the
‘tefurns from the packing stations output would be pooled and credited ito each
smallholder's account having first taken account of the assessed quality and
charge of an administration fee.
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7.9 Phasing and Implementation

Due to the water shortages likely in the jilaal season on the lower Juba it is
considered imprudent to commence the scheme before the Bardheere damis complete
when this major constraint will be removed. An 12-month construction period is
envisaged for the pilot farm commencing early 1994, this should ensure that
cropping can commence on Lhe completion of the dam in early 1995. The
agricultural development would be phased over 3 years, the first phase, the
establishment of the nursery and demonstration farm overlapping with the
campletion of civil works.

The build-up of the cropped areas is shown below:

1995 - Nursery and demonstration farm established
1996 - First 95 smallholders established
1997 - Final 100 smallholders established

The progressive build-up of the banana hectarage is shown in Table 7.9 and
develaped this way, full production would be achieved in the year 2000.

TABLE 7.9

Build up of Banana Area (ha)

Year Holdings Area developed in year

1995 1996 1997 1998 1999 2000
1995 1 2.5 2.5 2.5 2.5 2.5 2.5
1996 95 47.5 95 142.5 © 190 190
1997 100 s0 100 150 200
Total 2.5 50 147.5 245 342.5  392.5

7.10 Costs of Engineering Works

Costs for the irrigation and drainage works, buildings and infrastructure have
been calculated at early 1987 prices using the rates derived for the Homboy
scheme as discussed in Ammex 1.

The estimated costs have been drawn up in the form of Bills of Quantities and
are presented in Tables 7.10 to 7.13.
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8.

TABLE 7.10

Bill Nr 1 - Land Preparation and Earthworks

Item

Land levelling

~ Excavate in canal and form canal

embankments .

Excavate in drains and form drain
embankments

. Excavate in drains and form canal
“embankments; haul>200 m but

<1000 m

Excavate in drains and form canal
embankments, haul>1 000 m but
<3000 m

 Exeavate in'borrow area and form

canal and bund embankments, haul
<200 m

Excavate in borrow. area and form
canal and bund embankments, haul
>200 mbut <1000 m

Excavate.in borrow area and form
canal and bund embankments, haul
=>1000 mbut <3000m

Sub-total
Contingencies (10%)
Total

Foreign exchange (85%)
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Unit

ha

mJ

m3

Rate
(Us$)

825

2.75 -

2.75

3.20

3.50

2.75

3.20

3.50

Quantity

500

500

5 300

3 300

1 000

14 000

22 500

61 100

Amodnt

15

11

39

72

214

769

846

719
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TABLE 7.11

Bill Nr 2 - Canal and Drain Structures

Item Unit
Pump station sum
Canal bead requlator (1 x 0.75 m dia.) Nr
Canal head requlator (1 x 0.45 m dia.) Nr
Canal cross requlator, weir length
2.7m ’ Nr
Canal cross requlator, weir length
4.3 m Nr
Road culvert (1 x 0.9 m dia.) Nr
Field outlets Nr
Watercourse falls Nr
Watercourse culvert Nr
Drain junction culvert type 3
(1 x 1.2 m dia.) Nr

. Culvert type 2 with flap gates
(1 x 0.75 m dia.) Nr
Drain junction culvert type 1
(1 x 0.3 m dia.) Nr
Field drain culvert Nr
Sub-total
Contingencies (10%)
“Total
Foreign exchange (65%)
TABLE 7.12

PEARIEMDE

Bill Nr 3 - Buildings, Infrastructure and Equipment

ftem

Packing station (inciuding services)
House type B

House type C

Self-help houses

Workshap

Office/store

Wells

Furniture and equipment

Sub-total
Contingencies (10%)
Total _
Foreign exchange (70%)
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Unit

sum

Nr
Nr
Nr

Nr
sum

Rate
(Us$)

11 200
6 600

7 500
8 500
11 00O
2 500
500
1200
17 700
10 000

2 400
1200

Rate

(Us$)

60 000
30 000
200

20 000
20 000
3 000

Quantity

Quantity

Wi~ OWVN

Amount
(Us$
x 103)

60
11

17
11
28

18
20

243

24
267
174

Amount
(US$
x 107)

250
120
150
50
20
20

50

669 .
67

736

515



TABLE 7.13

Summary of Costs

‘Bill Title Total cost Foreign exchange
INK (US$x103) (US$ x 10%)
1 Land Preparation and Earthworks 846 719
2.0 Canal and Drain Structures 267 174
3 Buildings, Infrastructure and
Equipment 736 515
Totals 1 849 1 408

7.11 ProjectCosts and Returns
7.11.1 Project Costs

Table 7.17 summarises the estimated costs of establishing and operating.the
proposed banana pilot project. Capital costs will be incurred during .the first
Year and include all civil works, land clearing and vehicles and equipment for

the 500 ha irrigated area.

I?‘r'dject capital costs are: divided into three components; civil works;
agricultural machinery and implements, plant and vehicles; and credit.

‘The capital costs total US$ 2.65 million of which US$ 1.68 million, 63%, is
required in foreign exchange.

Civil Works

The base costs of civil works including physical contingencies but excluding
design and supervision will be US$ 1.84 million of which US$ 1.41, 76%, will be
foreign exchange' costs.

‘Machinery, Equipment, Plant and Vehicles

‘Machinery, plant and vehicle capital costs will total US$ 291 550 with a 95%,
rU':‘;$ 276 970 foreign exchange component. Requirements are low for smallholders
-.becaue»e production only requires mechanisation for initial cultivation and for
‘the transportation of the harvested fruit.

-:'The transportation of harvest.ed fruit would be the responsibility of'the farm
" and with a maximum harvested output of 9 800 t only four tractors (2 x--60 kW

plus 2 x 115 kW) would 'be required. These would be sufficient to cultivate-the
0.5 ha of annual crops as well as prepare for the 0.5 ha .annual -banana

replantmg on each smallholders' holding. A list of vebhicles, tractors, and
equipment, including the packing station equipment is shown in Table 7:14.

Credit

jThe farmers selected for the pllot banana project will have few physical or
tmanc:al resources. It is proposed therefore to establish a revolving credit
fund to finance individual family's crop inputs during the establishment “period
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TABLE 7.14
Machinery and Equipment Requirements

Cost US$ '000

Type Number Unit Total
Hydraulic excavator 1 35.00 35.00
Tractor 60 kW 2 18.23 36.46
Tractor 115 kW 2 22.06 44.12
Mould board plough 4 3.04 12.16
Discs 4 4.58 18.32
'V' ridger 4 1.09 4.36
Cultivator 2 2.20 4.40
Flat bed trailer 8 5.72 45.76
Field boxes 3 500 1.74
Knapsack sprayers 12 0.20 2.40
Landplane 12 12.09 24.18
Concrete mixer 1 0.50 0.50
Generator 1 0.80 0.80
Compressor 1 1.10 ©1.10
Warkshop equipment set 5.00 5.00
Vehicles
4 wheel drive estate 1 15.22 15.22
4 wheel drive pickup 3 9.76 29.28
Motor cycles 5 2.15 10.75

TOTAL 291.55

Source: Consultants' estimates.
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of their holding. The requirements have been calculated on. the basis of
providing for the costs of machinery operations, fertilisers and other -agro-
chemicals for the banana crop. Other crops; maize, sesame and the small area. of
vegetables to be grown by each family would be funded from their own resources.
The requirements would be as shown below for each hectare of banana crop:

US$/ha
Bananas
Plant year 1780
Years 2, 3 and 4 1 380

The credit fund capital requirements total, excluding contingencies, would be
_US$ 524 000 spread over project years 2 to 6 as follows (US$ '000):

Project year 1 2 3 4 ) 6 ~ Total

Credit fund capital
requirements - 85 138 105 84 112 524

The requirements are based on a 90% repayment level and an interest charge of
10% per year: The full costs, as described above, are met in the first plant and
ratoon year of the area planted by each farmer thereafter. It has been assumed
that there is a 20% reduction in the costs to be met by the fund. The project
‘authority is therefore expected to encourage growers to meet these costs; after
‘initial establishment, from their own resources as far as possible -despite the
.usual tendency for farmers to take credit to release funds for other non-
agrlcult.ural expenditure:. The 20% annual reduction in an individuals uptake for
each unit area, 0.5 ha, has been assumed to reflect this tendency.

‘Operating costs over the é-year development period total US$ 900 000 of which °
foreign exchange is estimated at US$ 456 000, 51%. The components and annual
-expenditures are set out in Table 7.17.

'-Staff Costs

A.breakdown of the cost of staff is given in Table 7.16. Expatriate assistance
“is confined Lo‘the Farm Manager who will be needed for the first 5 years. L.ocal
staff costs will rise from US$ 2 520 in year 1 to US$ 31 520 in subsequent
years. Details of costs are given in the Homboy report, Annex 1, Section 7, and
salaries are based upon those at the Juba Sugar Project. These are significantly
‘higher than present government rates but are considered necessary to attract and
fetain the quality of staff needed. Unit costs for each man-year are also shown
‘in the table at both financial and economic rates.

The economic rates are nel of personal taxes for local staff (see Homboy report,
Annex 1, Section 7). Expatriates are not expected to pay local taxes and the
flnanCIal and economic costs are the same.

AL financial prlces, the cost of salaries and wages over the first 6 years will
be US$ 312 000 of which US$ 145 000 will be as foreign exchange for the Farm
‘Manager. Once established, this post will be taken over by the local Assistant
Manager.
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Vehicle and Plant Operating Costs are set out in Tables 7.15 at both financial
and economic prices. The latter are adjusted for the higher forecast fuel prices
and include provision for replacements including interest on the capital
employed at a rate of 10%.

The financial costs will be US$ 45 000 from the second year and US$ 11 000 in
year 1. The total 6-year development period cost is estimated at US$ 236 000D
with a foreign exchange element of US$ 142 000 (60%). Farm machinery costs are
included in the incremental crop benefits.

Pumping Costs

Pumping costs are estimated at US$ 48 000 from the second year at financial
prices and US$ 53 490 at economic prices. As with other machinery costs, the
latter includes provision for replacement, 10% interest on capital and for the
higher fuel and lubricant prices (See Homboy Annex 1, Section F, Chapter 5).

Maintenance of buildings and packing shed equipment has been included at 1.5% of
the original costs as shown in the cost summary table. Irrigation structures
maintenance is included at 0.5% of the capital cost.

Miscellaneous costs are not broken down but have been included at 5% of all
other operating costs. This includes the operation of the proposed planting
material nursery.

Contingencies are included at 10% for physical contingencies and 6% per year
compound for financial contingencies, as in the Homboy Study, Annex l. These
rates are applied to the total base costs and the financial contingencies are
excluded from the economic cost flows.

The cost, of operating the banana packing sheds are not included above. For
example, the containers have been taken into account in the prices paid for the
crap as described in the Homboy report - Annex 1.

7.11.2 Financial Benefits
The benefits which are forecast to individua! farmer families are substantial.

Details are given in Annex 1. The proposed 2.5 ha family holding would resuit in
a farm gross margin of SoSh 556.300 each year made up as follows:

(SoSh '000)
Area  Gross Variable Farm gross
(ha)  income costs margin
Bananas
Plant year 0.5 87.5 58.6 28.9
Years 2, 3 and 4 (average) 1.5 610.7 135.2 475.5
2.0 698.2 193.8 504.4
Other crops
Gu season:
Maize 0.4 18.8 6.8 12.0
Vegetable 0.1 15.4 1.60 13.8
0.5 34.2 8.4 25.8
Der season:
Sesame 0.4 17.2 4.9 12.3
Vegetables 0.1 15.4 1.60 13.8
0.5 32.6 6.5 26.1
Total 765.0 208.7 556.3
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Vehicle and Plant Operating Costs

TABLE 7.15

Financial
Item Unit Total
' cost
Nr (us$) (US$ '000)
4 WD short wheel base 1 7 200 7.2
Pick-up 4WD 3 5100 15.3
Motorcycles 5 1 600 8.0
“Landplane 2 5 250 10.5
“(Concrete mixer 1 200 0.2
“'‘Génerator 1 3 700 3.7
Compressor 1 200 0.2
T6tal 45.1
:Source: Consultants’ estimates.
TABLE 7.16
Annual Staff Costs
Designation Grade Nr Unit Total
cost
(Us$)  (Us$ '000)
Farm Manager Expat B 1 29 000 29.00
‘Agsistant Manager 2 1 1850 1.85
Agriculturist ' 3 1 1610 1.61
‘Assistant :
.. Agriculturist 4 1 1370 1.37
-Aceountant 2 1 1 850 1.85
Training Officer b 1 1370 1.37
Extension Officers 4 2 1370 2.74
Irrigation Foremen 5 2 960 1.92
‘Maintenance Foremen 5 2 960 1.92
Niirsery-packhouse
. Foreman 5 1 960 0.96
Machinery Foreman 5 1 960 - 0.96
Mechanics 5 2 960 1.92
Clerks 7 4 690 2.76
‘Drivers 7 9 690 6.21
Ditch riders 2 280 0.56
Labourers Labour 16 220 3.52
Total years 1 to 5 60.52
Total year 6 31.52

‘Source: Consultants' estimates.
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Economic

Unit
cost

Total

(US$) (US$ '000)

12 000
8 100

- 2300
7 880
300

4 700
300

Unit
cost
(US$)

29 000
1 445
1 260

1075
1 445
1075
1075
760
760

760
760
760
660
660
235
190
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Capital Costs

Land preparation and
earthworks

Canal and drain
structures

Buildings, infra-
structure and
equipment

Machinery, plant
and vehicles

Credit fund

Design and
supervision

Total Capital Costs

Operating Costs
Staff
Pumping

Vehicle and plant
operatian

" Maintenance of
buildings 1.5%

Structures 0.5%

Other miscellaneous
costs 5%

Total Operating Costs
Total Base Costs
Contingencies'

- physical 10%
- financial 6% pa

TOTAL COSTS

TABLE 7.17

Banana Pilot Project
Development and Operating Costs
(Us$ '000)

Project year
1 2 3 4 5 6

769 - N - - -

243 - - - - -

669 - - - - -

292 - - - - -

- 85 138 105 84 112

1% - - - - -
2129 85 138 105 84 112

36 61 61 61 61 32

11 45 45 45 45 45

49 176 176 176 176 147
2178 261 314 281 260 259

218 26 31 28 26 26

239 303 384 363 354 373
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Total

769

243

669

292

524

156
2 653

312

240

236

50
20

42
900

3553

355
265

4173

Foreign

exchange

654

158

468

277

125
1682

145

144

142

15

458
2 140

214
160

2514



This level of income would be achieved in a family's fourth year on the project.

As shown in Annex 1, present rainfed farming income is about SoSh 38 000 per
family on a typical 2 ha holding.

Substantial increases will enable beneficiaries to meet the cost of operating
.the: scheme's packing shed and other directly attributable costs, such as the
-operation and maintenance of the irrigation and drainage system, the upkeep of
‘roads, etc. The level of these costs is given in Table 7.18 which also shows the
resulting net farm income under the pilot project, which is estimated .at
SoSh 503 100 for each 2.5 ha holding when fully developed. As ‘shown in
Section 6.3.1 each holding will be developed over 4 years to give the individual
iCfop areas set out earlier in this section.

TABLE 7.18

Banana Growers Net Farm Income
(SoSh '000/holding)

Each 2.5 ha
holding

Gross margin ' 556.3
Fixed costs:

Pumping 22.2

Maintenance of civil works

and irrigation structures 6.5

Vehicle and plant oberation 20.8

Other costs 3.7
Total : 53.2
Net farm income at full development 503.1

7.11.3 Economic Benefits

‘Table 7.21 sets out the crop benefits to the 500 ha pilot project. The benefits
are based on the settlement of 195 families each with 2.5 ha..-In year. 2,
95 families will be established with the balance in the third year.." Thig; will
utlllse 487.5 ha, the balance of 12.5 ha is to be used as an area for. project
“gid crop specific demonstrations, including the proposed nursery for the
_productlon of disease-free banana planting material.

Details of the individual and 2.5 ha farm crop budgets are given in Annax 1.
Table 7.19 summarises the farm gross margins at High and Low Price assumptidns.
‘At full) development these will be US$ 10 741 (High Prices) and US$: 8 482 (Low
Prices).
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TABLE 7.19

Farm Gross Margins at Full Development at 'High ' and

Crop

High Prices

Banana:
Year 1
Years 2, 3 and 4

Maize
Sesame
Vegetable

Total

LLow Prices

Banana:
Year 1
Years 2, 3 and 4

Maize
Sesame
Vegetable

Total

Source: Consultants' estimates.

e
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N
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v \n

000
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' ow' Economic Prices
(SoSh '000)

Gross
income

151.0
1 048.9

34.8
29.8
58.1
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Gross margin
(SoSh '000) (US$)

58.0 644
816.0 9 067
21.2 236
211 234
50.4 560

966.7 10 741

34.5 383
653.8 7 264
16.2 180
16.9 188
42.0 467

763.4 8 482



7.11.4 Build-up of Benefits

. Smallholders will not immediately achieve the average gross margins. It has been
.assumed that they will be reached in the smallholders fourth year. The build-up
4s “unlikely to take longer since cropping is based upon existing varieties and
cultural practices and most smallholders will have had previous farming
experience (see Annex 1). Other factors affecting the ‘assumed rate of yield
development include the level of Somalfruil's services relating to the
.procurement and distribution of essential crop inputs, e.g. seed fertilisers,
etec.

The rate of average crop yield development assumed in the benefit calculations
are given below, as a percentage of final yield:

Year
1 2 3 4

Bananas 80 30 95 100
Other crops 60 75 90 100

The annual flow of farm incomes calculated on the basis of the above yield
‘progressions is shown in Table 7.20. It has been assumed that the levels -and
'i':’f:ié_ts-of inputs are the same in each year.

TABLE 7.20

‘Build-up of Farm Incomes at
"Low' and 'High' Economic Prices
as a Percentage of Final Incomes/year

Year
Farm type 1 2 3 4 "5
Banana ’
Low Price 10 35 65 95 . 100
High Price 15 40 70 95 100

Source: Consultants' estimates.’

‘The build-up period for banana farms reflects the gradual, half a hectare per
-ye#r, planting of bananas. The cropping pattern, therefore, varies during.the
establishment period and is shown in the following table as (hectares in each
year):

Year
1 2 3 4

Bananas

Year 1 0.5 0.5 0.5 0.5
Years 2,3 and 4 - 0.5 1.0 1.5
Total 0.5 1.0 1.5 2.0
Maize (qu) 1.9 1.4 0.9 0.4
Sesame (der) 1.9 1.4 0.9 0.4
Vegetables {(gu and der) 0.2 0.2 0.2 0.2

7-28



The changing pattern assumes. that each holding is fully utilised every year at
the target cropping intensity of 200% for annual crops.

The build-up of benefits on the basis of the above assumptions is given in
Table 7.21.

7.11.5 Economic Analysis

The project's flow of costs and benefits at economic prices is given in
Table 7.21 using the two base price assumptions, High and Low, are shown. The
resulting cost-benefit ratios and economic internal rates of return (IRR)

indicate an economically viable project at both price level assumptions.

The results being:

Benefit : cost RR
ratio (%)
(at 10%)
High Prices 3.:1 35.3
L.ow Prices 2.7:1 27.9

The results are as expected bearing in mind the high value of the scheme's major
crop and the low proportion, 20%, of other crops.

Sensitivity analyses were undertaken and the results are summarised in
Table 7.22. These indicate that the viability is equally sensitive to increases
in costs as to decreases in benefits. If costs were to rise by 15% and benefits
fall by the same amount the cost-benefit ratios would fall to 2.5 (High) and 2.0
(LLow) and IRRs from 35.3% to 27.5% with the High Price assumptions and 27.9% to
21.4% with L_ow Prices.
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Summary of Economic Sensitivity Analyses

Assumption

Base case:

High Prices
l_ow Prices

Costs + 15%

Benefits Unchanged:

High Prices
Low Prices

Benefits -15%
Costs Unchanged:
High Prices

l.ow Prices

Costs +15%
Benefits -15%:

High Prices
Low Prices

Costs

(Us$ '000)

4 536
4 536

5 220
5220

4 536
4 536

5220
5 220

TABLE 7.22

Net present value
Incremental
benefits
(US$ '000)

15 448
12 021

15 448
12 021

13 213
10 220

13 213
10 220
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Net
benefits
(Us$ 000)

10 912
7 485

10 228
6 801

8 677
5 684

7 993
5 000

Benefit
cost
ratio
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HOMBOY AREA AND SMALLHOLDER BANANA -CULTIVATION
IN THE LOWER JUBA VALLEY
AND. ASSESSMENT OF AGRICULTURAL:BENEFITS

This.report comprises the following volumes:
Main ‘Report
Anriex-1 - Homboy Feasibility Study

Arnex 2 - Smallholder Banana Development

[Anne>S3 - Assessment of Agricultural and-Flood:Control Benefits

Album0f ‘Drawinqs
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CHAPTER 1
INTRODUCTION

1.1 The Bardheere Dam Project

Flows in the Juba river vary considerably from year to year and within each
year. The minimum annual recorded flow occurred in 1955, at 3 600 million m3,
with a maximum of 9 900 million m3 in 1961. Low flows occur from January to mid-
April (the jilaal season) and on at least three separate occasions since 1940
the Juba has almost ceased to flow. The low flows are inadequate to meet present
demands for irrigation water. In contrast, very high flows causing extensive
flood damage can occur in both the gqu (April to Jure) and der (September to
December) seasons. ‘

Rainfall in the Juba Valley is generally low and unreliable and irrigation is
essential for intensive agriculture. Previous estimates have put the area of
irrigable land in the valley as high as 175 000 to 200 000 ha. The United States
Bureau of Reclamation (USBR) team in the Ministry of Juba Valley Development
(MJVD) is in the process of preparing a detailed estimate but, at the time of
writing, had not yet produced its final figures. Our impression is that the
potential will, in practice, be less than the above figure due to engineering
and soils constraints, but will still be very substantial.

Figure 1.1 and Plate Nr 1 in the Album of Drawings show the main features of the
valley below the Bardheere dam site. The land currently under irrigation is
around 16 000 ha, varying from large mechanised projects (Juba Sugar, Mogambo
and Fanoole State Farm) to small private farms of less than 1 ha. Water is
provided mainly by pumping from the river, there being only one scheme at
present with gravity diversion (Fanoole).

Downstream of Bardheere the river bank-full capacity is about 700 m>/s, and this
decreases progressively in a down-valley direction. During floods exceeding the
bank-full capacity, floodplain flow develops and is confined within the rela-
tively narrow meander belt. Downstream of Fanoole the sides broaden and flatten
and, during high floods, surplus flow can leave the floodplain and follow paths
of old river channels on both east and west banks, Flood bunds have already been
constructed to protect irrigated areas such as the Juba Sugar Project and part
of the Fanoole State Farm. In the Juba Valley Development Study Technital
considered continuous embankments along each bank of the river channel between
Fanoole and the coast, a length of 150 km. In addition, Kamsuuma and Arara
bridges would need to be raised. From the viewpoint of flood protection this
solution does not provide a viable alternative to Bardheere reservoir.

Further exploitation of the valley's considerable irrigation potential is
heavily dependent on the provision of additional water supplies in the jilaal
season. Existing jilaal flows are already fully utilised in most years and
intensive irrigated cropping, on which the economic and financial feasibility of
new development will depend, is therefore not easy to achieve. The Bardheere Dam
Project (BDP) would enable this constraint to be overcome, as well as virtually
eliminating downstream flooding, and is therefore crucial to the valley's future
economic expansion. In ‘addition, the hydro-electricity it would generate would
provide major benefits to irrigated agriculture as well as to other sectors of
the economy in the Valley and elsewhere in southern Somalia.
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Potential irrigation -development and water demands below Dolo have been the
subject of several reports, but the principal guide to ultimate development
potential is the Juba Valley Development Plan (Technital 1975), as up-dated and
revised by Impresit in 1979. More recently, Lahmeyer International (1985)
carried out a study on possible interim storage measures prior to the
_copstruction of Bardheere Dam. Between 1983 and 1986 Agrar und Hydrotechnik
(AHT) has prepared a series of reports on specific aspects of the master
planning of the Jyba Valley. AHT is now about to start a major master planning
.stf.ldy “for the-valley as a whole, covering all aspects of its development.

'T'he Bardheere Dam would create a reservoir some 200 km long, with. an average
: ‘width of 2 km and a maximum 'width of 13 km. At Maximum Normal Water-Level the
reserl/ou' would intfhdate-an area of some 32 000 ha, rising to 42 500: ha: at- Max-
ity Exceptlonal Water Level. Total storage capacity would be 4 100 million- ‘ms.
lnstalled hydroelectnc (HEP) generating capacity would be 105 MW; which would
be sufficient to meet electric power demands in southern Somalia until well into
the next century. Recent estimates indicate that the HEP benefits would meet at
le’ast two-thirds, and probably more, of the BDP's ‘cost but that a significant
'_éontnbutlon from agnculture and flood control would be necessary to assure the
Bcoromic viability of the project.

WIith its masslve storage capacity, the dam would achieve a large .degree of
Tégulation of tiver flows. In its natural state, the Juba tends to be either :in
fow flow' or high flow. -The proposed dam would produce a fiow regime’ varying
quite closely around the annual mean. Harmful flooding would be limited to. all
but the rarest occurrences and low flows could be maintained to meet all
'fdreseeable irrigation® demands.

1.2 Scooe and Objectives of the Study

As specified in Section 3.4 of the Terms of Reference, the basic ob}ectlve of
’ thés part of the ‘Homboy Study is to assess the likely agricultural and flood
é’ontrol beneflts from the construction of Bardheere Dam, taking' accountof its
e‘l’fects on’ both’ exnétmg agnculture and future new development. The litter was
: to e based on’ Ehe development of 20 000 to 26 000 ha up to the year-2005: Sirice
JEh fwould cover ‘only the first 10 years after the dam's completion in. 1995, we
fconsxdered a longer time horizon, up to the year 2025, and a large area ‘for
e’Ventual m‘igatlon

We- understand that ' the' téchnical and economic data from the assessment ‘will be
hsed in‘the’ ‘formal’ appransal of the Bardheere Dam _Project (BDP)-which-is due ‘to
~‘be carned out“'m ‘late 1987 -or early 1988. Our data and findihgs-have’ thefefore
‘besn 'presented iHa form which is very suitable for subsequent-use by :othets.-In
particular, the “foreign’ @xchange contents of benefits and costs have  been
v quantlfxed in terms of US Dollars as well as Somali Shllllngs, so that benefits
‘and “costs can’'beé- Tecalculated if exchange rates change or a differentforeign
'eichange (FEY'shadow price needs to be applied.

‘Iv3 Souréés and Availability of Data
*Particular-sources of data for the study have included the following:

()  Discussions with the AHT advisory team in the MJVD and various
AHT reports, including:

Deshek and small and medium scale agriculture in the Juba
Valley (1984);
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

- Development of Juba Valley, Present Situation, Potential
Planning (1985);

- Assessment of Flood Damage in the Juba Valley, Gu 1985
(1985); A

- Rainfed Agriculture in the Juba Valley (1985).

- Impact of the Bardheere Dam on the Development of the
Traditional Agricultural System (Desheks) in the Juba
Valley (1986).

Data.fram staff of the MJIVD, the Juba Environmental-and Socio-
economic Survey (JESS), which is being undertaken for MJVD, the
USBR team and other organisations.

Data generated by the other two sub-studies within the present
Homboy Study, for the Homboy Irrigation Project and Smallholder
Banana Development.

Information supplied by the Juba Sugar Project (JSP) and Booker
Agriculture International (BAI) Limited, which provides
management and technical assistance to the JSP.

Information provided by staff of the Mogambo Irrigation Project,
including the Australian Technical Assistance (TA) team supplied
by John Bingle International Pty, personnel of Sir M. MacDonald
& Partners (MMP) and Somali staff.

Information from staff of Somalfruit, the organisation respon-
sible for banana marketing and production in Somalia, the
Fanoole State Farm Project and other Government staff in the
Lower Juba Valley.

Our informal field survey to assess the effects of jilaal water
shortages on banana farms.

Existing reports produced by MMP, Hunting Technical Services
L.td. (HTS), Lahmeyer International, Electroconsult, Technital,
Impresit and IBRD (the World Bank).

In general, the data base has been found to be reasonably adequate for most of
the analyses carried out, though at a pre-feasibility rather than feasibility
study level. Perhaps the most serious gap concerns flood damage; only two
assessments have been made, for the 1981 flood (MMP - HTS) and the 1985 flood
(AHT). Inevitably, therefore, the quantification of the long-term BDP benefits
from eliminating flooding are very approximate in nature. The lack of final
figures on the area and characteristics of irrigable land which would be
developed is not considered to be a serious constraint for the study. It seems
probable that more than sufficient land should be available to fully occupy the

available project implementation capacity for at least the first 10 to 20 years
after completion of the dam.
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14"  Price Uncertainties

Clearly, the agricultural input and output prices adopted will have a major
‘impact on the levels of BDP agricultural and flood control benefits calculated
in the study. Given the large uncertainties involved, especially regarding
future world market price trends, the estimation of future BDP benefits is,
unavoidably, a somewhat arbitrary process. An optimistic approach to pricing
-will result in a high level of economic benefits and a pessimistic approach will
‘have the opposite effect. '

‘The normal convention applied in the economic analysis of projects like BDP and
Homboy is to use the most recent long-term world market price forecasts made by
IBRD (the World Bank) in their twice-yearly commodity projections. In this case,
‘however, the validity of following this approach is questionable, because, as
“shown' in Table 1.1, the October 1986 projections for many of the crops are very
‘Pessimistic and predict: world market prices well below recent (1980 to 1985)
levels or those prevailing in 1970, which is presented in the October 1986
forecasts as a reference year.

TABLE 1.1

TBRD World Market .Actual and Projected Prices of Selected
Commaodities (US$/tonne at 1985 Constant Prices)

Commodity IBRD Actual prices
projected price 1970 1980 to 1985
Year 2000 -

Crops

Rice 206 395 36
"Maizé 94 160 122
Sorghum 89 142 116
Soya beans (as representa- ‘

-five of oilseeds) 200 321 . 263
Cotton lint 1 650 1730 1 700
~Sugar 253 222 255
Bananas C 321 453 382
Fertilisers

Urea 171 132 169
* Triple superphosphate 147 116 © 14
DAP - 206 148 186
Muriate of potash 88 86. 90

- Source: - IBRD*Commodity Forecasts, October 1986.

»All:the .crop ‘commodities listed in Table 1.1 had substantially higher ‘prices. in
~1980"to 1985 and 1970 than tis predicted for the long-~term future, except. for
sugar and cotton lint. By contrast, the projected fertiliser prices are'the same -
as, or higher, than past levels.



Despite the rationale presented in the IBRD October 1986 forecasts, it could be
arqued that, if prices really fall as far as predicted, world output would
decline and prices would then begin to rise again in response to market forces.
Moreover, there are clear signs that the politically inspired over-production of
recent years (e.g. the EEC's Common Agricultural Policy) is now gradually being
brought under control.

It is, of course, notoriously difficult to predict future price trends, as IBRD
acknowledges in its October 1986 write-up. Given the major uncertainties
involved, we have therefore based our analyses on two pricing alternatives, a
Low Price Scenario using the year 2000 projected prices and a High Price
Scenario using the average prices recorded in the 1980 to 1985 period. This was
a period of slow growth, and sometimes even stagnation, in the world economy,
rather than an economic boom, so in most cases the values are unlikely to be
atypically high.

All prices used in the analyses are presented in terms of 1987 constant values.
The IBRD prices quoted above have been adjusted up to 1987 levels by applying
the IBRD Manu facturing Unit Value (MUV) Index, which is commonly used in studies
of this type as an indicator of world inflation. Values for this index are as
follows:

1985 100
1986 113.0
1987 116.5

Prices in 1987 terms are thus taken to be 16.5% above 1985 constant values.

1.5 Report Layout

Following this introductory chapter, Chapter 2 describes the existing situation
in the valley in terms of agriculture and hydrology. The likely future situation
with and without the BDP is considered in Chapter 3. Chapter 4 then identifies
the main forms of BDP agricultural and flood control benefits and outlines our
approach to their valuation. BDP benefits from flood control (Chapter 5),
existing irrigation schemes (Chapter 6) and new irrigation development (Chapter
7) are then calculated. Chapter 8 assesses the agricultural costs of Bardheere
reservoir flooding. In Chapter 9 the results of all these analyses are brought
together to estimate the total agricultural and flood control benefits.
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CHAPTER 2
EXISTING SITUATION

2.1 General

The area that will benefit from Bardheere Dam is located between the site of the
proposed dam, 42 km north of Bardheere, and Goob Weyn, 15 km north of Kismayo.
This area is approximately 380 km long and covers about 2 000 kmZ of floodplain
in the administrative districts of Bardheere, Saakow, Bu'aale, Jilib, Jamaame
and Kismayo.

Population density in this region is not high and the settled population is
concentrated along the river. Economic development has been confined mainly to
the area between Jilib and Kismayo, where there is a metalled road and easy
access to Kismayo port. The valley's three main irrigation projects, the Juba
Sugar Project (JSP), Mogambo Irrigation Project and Fanoole State Farm Project,
are all located in this area, and the stretch of floodplain between Kamsuma and
Yoontoy, downstream of Jamaame, contains all the commercial banana farms.

Average annual rainfall in the valley is about 400 mm, ranging from some 300 mm
in the north to almost 700 mm around Jilib and Jamaame. It is heaviest in the
gu season (April to June) but also occurs in the der season (September to
December). The xagaa season, which follows the gqu, is generally dry but cooler
than other seasons, and the jilaal (December to early April) is the hottest and
driest time of the year. The relatively low rainfall is sufficient to support
the traditional low input-low output cropping system, but not commercial
farming. Crop failures are common even with the traditional farming system.

The soils of the floodplain consist of levees and sandbanks adjacent to the
river, alluvial fans, heterogeneous alluvial sediments and desheks (depressions
liable to temporary or permanent flooding). Much of the land is suitable for
irrigation, but excessive micro-relief and soil variability and the difficulty
of working the widespread clay soils when they are wet are significant problems.
The best irrigable land is generally the levee and jiimo (the land between the
levees and the desheks soils near the river.
There are no permanent sources of surface water except the river itself.
Groundwater potential is limited by water quality problems (high salinity) and
the scope for groundwater irrigation is negligible.
2.2 Existing Agriculture
The valley's agriculture comprises the following:

(a) Traditional rainfed cropping.

(b) Cropping on residual moisture in desheks.

(¢} Traditional livestock grazing.

(d) Small-scale irrigation along the river, by pumps.

(e) Commercial irrigated banana farming along the Lower Juba.
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(f) Co-operative irrigation schemes.

() Large scale public sector irrigation on the Juba Sugar, Mogambo
and Fanoole State Farm projects.

Livestock are numerous throughout the valley and are an important source of food
and cash, as well as being a useful form of security agalnst crop failure.
-EXcépt "in the Bardheere ‘reservoir area itself, the BDP is unlikely to have a
major eéffect on the livestock sector, other than to increase the supply of crop
'remdues for feed and to convert some grazing land to irrigation.

2.3 Rainfed and Deshek Cropping
“Table 2.1 shows the cultlvated areas under rainfed and deshek cropping: as
recorded by AHT-in 1985 and 1984 respectively.

TABLE 2.1

Cultivated Areas Under Rainfed Farming and
Deshek Cropping (ha)

‘District -Rainfed Area under Deshek:
' farm rainfed crop cultivation
land production '
(1985) (1985) (1984)

Bardheere 58 350 40 844
"__Saia'lf('ow 35 250 23 265 1101
‘Bu'aale 2 050 1353 2 206
Jilib 2450 525 1525
Jamaame 19 100 9 292

' N 7 883(1)-
‘Kismayo 1 200 120
Total 118 400 75 397 12 715

Source: AHT reports

Note: (1) Much of this land is now cropped on rainfall alone, deshek
flooding being prevented by the construction of flood bunds.

Based on these figures, rainfed farming is clearly much more significant
. economically than cropping of desheks. For this study, however, it is not
‘{inportant, except from the viewpoint of valuing the rainfed crop output lost

.through -inundation of- the reservoir area,; river flooding, and the conversion of
rainfed land to irrigation.
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The main rainfed crop in Bardheere, Saakow and Bu'aale district is sorghum,
with a little sesame, maize and beans. In Jilib, Jamaame and Kismayo districts
maize and sesame are the most widely grown, with some beans, cotton and
groundnuts. Most land is prepared by hand, although tractor cultivation is used
to a limited extent. Fertilisers, agro-chemicals and improved seeds are rarely
used. As would be expected with the low and unreliable rainfall, crop yields are
low.

Desheks are defined as natural depressions in the floodplain of the river which
are seasonally flooded by river water, and in addition can be flooded by
groundwater flow from the river and rainfall runoff. They vary in size, up to a
maximum of about 200 ha. Two types of deshek can be distinguished: those which
dry out completely in the dry seasons and can be fully used for agricultural
production, and deeper-lying desheks where water does not disappear completely
and agriculture is only practised at the periphery.

In some desheks the flow of water is channelled from the river through a gap in
the bund or a natural watercourse. The openings are made before the start of the
irrigation season and they are closed as soon as the desheks have been
inundated. However, as the gaps are often scoured to larger dimensions they are
often difficult to close by hand and a second flood may destroy the crops. To
overcome this, gated culverts were introduced in some areas but these are now in
very poor condition and have fallen into disuse.

Protection against flooding is generally provided by embankments on the river
and the Marine Plain sides of the desheks, although breaching and overtopping
are common. There are no external or internal drainage systems, and as soon as
the flood levels in the river have receded below the lowest point in the
embankment water cannot drain away freely. Recession then becomes dependent on
evaporation, infiltration and seepage to the river, resulting in some of the
deeper desheks becoming permanent lakes.

Deshek cropping in Saakow district is based almost entirely on maize, which is
grown mainly in the gu season, and sesame, grown mainly in the der season. The
pattern is similar in Bu'aale district, except that the sesame area in the qu
season is negligible. The same is true in the Jilib district, but vegetables and
pulses are also of some importance. In Jamaame and Kismayo districts maize and
sesame are the main crops, maize production being concentrated in the gu season
and sesame in the der and xagaa seasons. The situation in these districts is
different to that further upstream, in that in most years the deshek crops are
grown on rainfall, not residual moisture from flooding. Except in low rainfall
years, river flooding is normally regarded as something to be avoided, because
of the crop damage which it causes.

Most cultivated land in the desheks is double-cropped. Crop failures due to lack
of moisture or flooding are common and yields are generally similar to those
from rainfed crops.

In their October 1986 study on the impact of the dam on deshek cultivation AHT
confined its attention largely to Saakow, Bu'aale and Jilib districts, because
these are the only districts where genuine flood recession deshek cropping (as
opposed to rainfed cropping in deshek land) is important. Their estimates for
present deshek cultivation were similar to those given in Table 2.1, and are as
follows:
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District Deshek cultivation

(ha)
Saakow 1050
Bu'aale 2 420
Jilib 1400
Total 4 870

Source: AHT 1986 Deshek Report, Annex 3, Table 1,

The maximum area of existing deshek cultivation which might be affected by the
BDP is thus less than 5 000 ha.

2.4 Small-Scale Irrigation Schemes

‘W‘at_e'r for small-scale irrigation schemes is abstracted from the river by diesel-
‘driven pumps. The pumps are operated and maintained by the farm owner or by a
group of farmers or, in some instances, are rented.

AHT(1984) estimated: that there were 250 pumps in Bardheere district (one pump
‘per: 6-ha) and 13 pumps in ‘Saakow district (one pump per 6.5 ha), with- the total
number of pumps.of all sizes, including the banana farms, between the -proposed
.dam site-and the sea being 380 to 390. An aerial survey carried out for JESS by
Resource.Management and Research (RMR) between September 28th and 30th 1986
arrived at .almost the same figure. RMR estimated that there were 408. working
pumps in this reach, with a further 213 pumps upstream of the dam site, of which
95 were: in the reservoir. flooding zone. In its survey RMR gained the:impression
thét .a -gradual north to south shift in irrigation is takmg place in .Bardheere
'dlstrlct, and that deshek' cultivation is in decline and is less important  than
n ver bank irrigation and rainfed cropping.

_Pump.capacitifes range from 5 to 30 1/s, with an average of about 20.1/s at a
Mmaximum 8 m: head. -Although the availability of fuel, tools and spare: parts .is
poor.the majority of the pumps are in reasonable working order. At the:time’ of
"the- 1984 survey onions were the main crop, being grown for the ‘Mogadishu: and
.other urban: markets. Since 1984, however, the range of irrigated crops-has been
‘extended, with staple crops like maize and sesame being grown, as well -as high
- value vegetables and fruit.

The .pumps discharge into. an unlined earth canal network; to preverit ‘excessive
conveyance seepage losses the pumps may be moved to be nearer the aréa‘they are
required to supply. The canals are generally in poor condition and are often
“-aligned . incorrectly. There are no control or measurement structures.  Field
Jirriigation is- carried ‘out by small basins on a 5 to 10 day rotation basns. ‘The
basifis* are fed from field’ channels which offtake from the canals, the: ‘fiéld
channels being typlcally 50 m long at a spacing of 10 to 15 m. - Irngatlon
normally takes place for 5 to 6 hours during the dayl:lme only, but at times of
‘high water requirement some night irrigation is carried out. Overall
efficiencies are estimated at 50%.

Flood bunds 1 m to 1.5 m high have been constructed in Bardheere district to

protect against runoff from the adjacent Marine Plain and flooding from the
Tiver. There are no internal drainage systems.
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Development so far has been confined largely to the fertile levee land along the
river. In many places the area of such land is limited, which may restrict
further expansion. Nevertheless, small-scale pump irrigation is important in
various parts of the valley. It would benefit substantially from the BDP, due to
the resultant year-round availability of water and the removal of the flood
hazard. Some schemes might also be able to convert from diesel to electric
pumping.

2.5 The Banana Farms

2.5.1 General

The Lower Juba Valley has been a major producer of irrigated bananas for export
for many years. Commercial. production was started in the 1920s by Italian
farmers eager to exploit the expanding market for bananas in Italy. Somalia was
granted preferential access to this market, which, under (EEC) European Common
Market provisions, still continues. Exports of bananas from the Lower Juba
reached a peak of 73 000 tonnes in 1972, but have since declined to 20 000 to 27
000 tonnes per annum in the 1980 to 1985 period. Low producer prices, shortages
of imported inputs and the emigration of many Italian growers in the 1970s all
contributed to this decline.

Recently, however, the industry has begun to recover. A key factor has been the
formation of a joint venture company, Somalfruit, between Italian commercial
fruit marketing interests and the Government's former National Banana Board, the
share holdings of each being 60% and 40% respectively. Somalfruit's management
has substantial Italian involvement and the organisation is run on normal
commercial lines rather than as a parastatal. It has sole responsibility for the
Somali banana industry and carries out all the functions involved in the
collection, grading, packing, transport, shipping and export marketing of
bananas. The company also supplies most of the inputs required, medium-term
credit, machinery servicing, the local manufacture of spare parts and
supervision and technical assistance to growers. It also has some banana farms
itself. A detailed description of the banana industry and Somalfruit is given in
Annex 2.

2.5.2 Banana Production and Areas

Table 2.2 summarises banana areas, exports and yields in recent years. The yield
figures refer only to export quantity bananas; output of bananas of below export
quality is not included.

The current banana area of 2 279 ha is less than half the peak reached in 1973
and yields are also well below those achieved in the early 1970s. Since export
market prospects for Somali bananas are quite favourable the indications are
that considerable scope exists for increasing present areas and yields in the
Lower Juba. Another factor is that water availability on the Shebelle river,
where the rest of the country's export bananas are grown, is becoming an
increasing problem. This may restrict the potential for raising Shebelle banana
output and thus leave more room for expansion on the Juba.

Yields vary widely in terms of both gross output per hectare and the percentages

of export and reject quality within this gross output. Reject rates may be as
high as 50% for some growers. Two main categories of producers have been
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TABLE 2.2

‘Lower Juba Banana Areas, Exports and Export Yields (1960 to 1986)

Year

1960-1965
average

1966-1970
:av_era'ge

1971
972
1973
1974
1975
1976
1977
1978
~i979
1980
1981
1982
1983
1984
1985

1986
{September)

thes: (1)
(2)
(3)

Banana area (ha)

Lower
Juba

NA

-NA

NA

4 428
5075
3 964
4133
3435
2 488
2 820
NA
NA
1804
1 650
2052
2571
2 010(3)

2 276

All

Somali a(l)

NA

NA

NA

9128
9770
9 037
8 342
7 422

-6 383

6 831
A
NA

4 100(2)
4 800(2)
4 700(2)
4 492
5121

5839.

Exports (tonnes)

Lower

Juba

32 920
48 293

66 605
73 282
65 208
65 830
46 846
38 658
25 OdO
24 218
NA
NA
15 073
21 786
27 478
21 534
20 395

NA

All

Somalia(l)

88 581
92 261

103 314
133 934
111 931
107 299
81 841
72 531
53 812
57 079
36 657
35 491
34 255

50 665

62 448

47 855

45 321
NA

The only other producing area is the Shebelle Valley.

Estimates.

Export
yield
(t/ha)

NA
NA

NA
16.5
12.8
16.6
11.3
11.3
10.0
8.6
NA
NA
8.3
13.2
13.4
8.3
10.1

NA

There were: very bad floods ‘in 1985, which destroyed. several

hundred hectares of bananas.

Source: Somalfruit and Annex 2.



identified, medium, technology and low technolagy growers. Medium technology
growers are estimated to obtain average export yields of 20.0 t/ha over a 4 year
crop life, as compared with 10.6 t/ha over 3 years for those applying low
technology. Assuming that the process of technical improvement being implemented
by Somalfruit continues, long-term future average yields for all growers have
been taken to be 19.75 t/ha per annum of export fruit and 5.0 t/ha per annum of
reject quality fruit for local sale. This is not far above those achieved in the
early 1970s.

There are now 61 banana farms and 54 producers in the Lower Juba, almost all
private farmers, the majority having between 11 ha and 50 ha of bananas. Of the
total nominal area of 8 287 ha, only 3 315 ha are actually under banana
production. Due to the need for a fallow period of at least one' year between
crops, to control nematodes and other pests and diseases, the actual banana crop
area of 2 276 ha occupies only 69% of the land.

Almost 5 000 ha of the nominal area of banana farms is abandoned, unutilised or
used for low intensity annual cropping, and could be redeveloped for banana
production. Considerable scope thus exists for expanding the Lower Juba banana
area in the future.

The hanana farms are located along the river betwen Kamsuuma and Yoontoy, being
sited mainly on the medium to medium-heavy levee soils near the river. These are
reasonably fertile and easy to cultivate, but drainage is a common problem and a
surface drainage system is necessary for high yields.

In addition to bananas, there are limited areas of grapefruit, coconuts, mangoes
and other tree crops on many farms. Some maize, sesame and other traditional
crops are also grown, mainly for the labour force rather than for commercial
purposes.

Somalia's main export markets are Italy and the Middle East, especially Saudi
Arabia. With the EEC preferential access to the former and Somalia'’s transport
cost advantage to the latter, prospects for raising exports are favourable. In
Annex 2 it is estimated that banana exports could reach 225 000 tonnes by 2005,
which would require 13 300 ha of bananas. Even if the Shebelle were to reach its
historical maximum of 5 700 ha of bananas; which is probably unlikely due to
water shortage, there would appear to be sufficient market potential for at
least 7 000 to 8 000 ha in the Lower Juba, more than three times the 1986 area
of 2 276 ha.

2.5.3 Irrigation and Flood Protection

Irrigation water is abstracted from the river by diesel-driven pumps, with a
typical capacity of 150 to 200 1/s. There are 120 such units, an average of one
pump per 30 ha. Difficulties are experienced with shortages of fuel and spare
parts but, in general, the farmers manage to keep their pumps operational.

The water distribution system is similar to the small-scale farms, although in
some instances the main canal is lined with concrete blocks. The canals’ are
generally in reasonable condition, partly due to the use of machines for
construction and maintenance purposes. There are a few control and distribution
structures but no flow measurement facilities. The bananas are irrigated by
furrows spaced at about 2.5 m, each furrow being typically 100 m long. Water
application appears to be quite good, and laser-controlled land levelling is
carried out on some of the larger farms. The average irrigation interval is two
weeks and irrigation typically takes place for 10 hours during the daytime,
rising to as much as 24 hours in the jilaal season, if water is available in the
river (see below).
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The banana farmers generally have bunds to protect against flooding -from the
river and run-off from the -adjoining Marine Plain. Most schemes also have an
internal drainage system for removal of excess surface water. This consists. of
1.5 to 2.0 m deep open drains at -a spacing of 100 m, connected to a main
drainage 'system which discharges either back to the river or to localxsed
depressions. For much of the year gravity disposal is not possible, and unless
pumping is carried out the drains can remain full of water.

2.5.4 Flooding and Water Availability Problems

Exploitation of the potential for expansion discussed in (b) above will .not be
possible without adequate jilaal water supplies and flood control, which .can be
achieved.only through construction of Bardheere Dam. Banana growers regard these
two problems as their .main constraints. Serious flood damage occurred:in 1977,
1981 and 1985, despite most farms being flood-bunded. .The possibility of flood
damage adversely. affects farrners' confldence in the future and their wnlllngness-
productlvlty. B_ananas are very vulperable to flood damage; plant death results
if the plant stands in water for much more than three days.

Irrigation water availability is of extreme concern to most growers;-because
shortages occur almost -every year in the jilaal season. Occasionally the river
‘€ven. dries up completely, apart from isolated pools. With the low river. levels
and resultant greater purnping head, more pumping is needed than in the rest of
the year, with 24 hour operation often being necessary. Even then, supplies may
well -be inadequate, especijally as crop water requirements are highest .in this
season.

Jilaal water shortages cause reductions in banana yields and quality and .some
plant deaths. Many farmers complain that water shortages have increased since
‘the development of the large .irrigation projects. Juba Sugar Project and Fanoole
“are well upstream of Kamsuuma and Mogambo is roughly halfway between Kamsuuma
and Jamaame.

Another problem is. that, ‘during the first few days of rising water levels -after
the - Jilaal the river water salinity is high. Use of this water. for irrigation
can cause .damage to the bananas, which are already under stress as a result of
lnadequate irrigation during the jilaal. In the areas downstream of Jamaame
damage also sometimes occurs due to the pumping of saline water brought up by
tidal incursions of sea water during the jilaal season.

- The flowering and bunch size of a banana plant depends on previous growth,. fruit
development depends on contemporary events, and total yields depend on the
continuity and vigour ‘of renewal growth. Thus bananas make high demands.on. a
continuous supply: of ,water. Even a short period of 14 to 21 days :drought
occurring just after flowermg would result in physiological disaster, such as
distorted. and withered fruits, and a loss of quality and yield, together with

delayed growth of the following ratoon crop amounting to a crop loss of 5 to
10%..

Wnth the longer periods of water shortage that often occur in the jilaal the
loss:would. be correspondingly greater. Increasing water shortage causes. -wilting,
loss -of vigour and fruit disorders such as premature ripening and malformation.
Prolonged water stress. causes the stems to break and collapse, with a-.consequent
cessation of renewal growth. A drought of 60 days could reduce yields:-by- over
50%, as new growth stimulated by the recommencement of irrigation would take
nine“months to crop, thereby losing one or two ratoon crops.
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Reliable data on the effects of jilaal water shortages on the banana farms are
not available. In an attempt to obtain information on how the jilaal affects
farmers in practice, a brief and informal survey was conducted in November 1986
and February 1987, based on farmer interviews. Some difficulties were
encountered in finding sufficient farmers to interview, but eventually 13 were
questioned, located as follows:

L.ocation Number of
farms
Kamsuuma to Mogambo Project pump station 9
Mogambo to Jamaame 2
Jamaame to Yoontoy 2
Total 13

Although the coverage was thus somewhat unrepresentative of the geographical
distribution of banana farms within the Kamsuuma to Yoontoy, it provided much
useful information. The main findings regarding water availability were as
follows:

(a) Most farmers between Kamsuuma and Mogambo have serious irrigation
supply problems from January until early April. Most farmers have
some weeks of little or no water and pump for up to 24 hours per
day whenever water is available. Many have to dig wells or
channels in the river bed in order to maintain supplies and some
of these can only be pumped for a few hours before they dry up.
They then have to be left for several hours to replenish
themselves. The situation in recent years was reported to have
been as follows:

1984 - six out of eight farms stopped pumping for up to two
months.

1985 - six out of nine'farms stopped pumping for 3 to 5 weeks.

1986 - five out of nine farms stopped pumping for 3 to 5 weeks.

1987 - three out of eight fafms expected to have to stop pumping

by the end of February.

(b) The two farms between Mogambo and Jamaame also reported severe
water supply problems but in recent years have not had to stop
pumping entirely except in 1984.

(¢) Information from the two farmers interviewed downstream of
Jamaame suggested that the situation is better than further
upstream, perhaps because the tides help to keep water levels up.
On the other hand, this could also raise water salinity levels. No
pump stoppages due to too low water levels were reported.
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The general picture, therefore is.that the pumping problems increase as one goes
upstream, Jilaal pumping hours per day were considered to be roughly double the
'normal'’ hours.

As.regards, the impact on the banana crop, most farmers consider that the jilaal
water supply problems reduce both yields and quality (i.e. the percentage of
output being accepted for export) substantially, yields being somewhat more
affected than quality. Effects on plant health and mortality were felt to be
less marked, but four farmers mentioned a significant level of plant deaths
resulting from the jilaal.

A senior member of the Somalfruit technical staff was also questioned as to the
impact of the jilaal. In his view its effects are as follows, in descending
order of importance:

@) Yields and quality are reduced. In a ‘good jilaal year export
output might go down by only 5 to 10%, whereas in a bad year the
reduction could be as much as 30%.

(i) No planting of new bananas is possible in the jilaal, so
' attainment of a regular flow of exports during the year is made
more -difficult. The fact that there is a good market in Italy
for bananas between February and May, during and soon aftér the

jilaal, makes this effect more serious.

(iii) Plant damage and deaths are significant and more replanting is
necessary than if jilaal water supplies were adequate.

The assumptions made regarding the benefits to existing banana farms from
_providing. adequate jilaal river flows and eliminating river flooding through the
BOP are discussed in Section 6.4.

2.6  Juba Sugar Project
2.,6.1 General

The Juba Sugar Project (JSP) is located on the right bank near Mareerey village,
opposite Jilib. The existing Phase I cavers 7 365 ha net irrigable area, of
which all but ‘400 ha have overhead (almost all sprmkler) irrigation. It is
supplied by two river pump stations, each of 5 m 3/s capacity, but a gravity
supply. canal offtaking from upstream of Fanoole barrage is now under
construction. The land is mainly levee soils and is capable of producing high
cane yields. Factory capacity is 70 000 tonnes sugar per annum over a nine month
harvesting season. '

JSP is run on a commercial basis, under the Ministry of Industry (formerly the
Ministry of Commerce and Industry), with management and technical assistance
“provided by Booker Agriculture International (BAI) of London. Sugar production
began. in 1980, only five.years after the start of the feasibility study, an
‘impressive rate of implementation. Certain parts of the estate's development
are, however, not completed, due to financial constraints, and it still lacks a
drainage system and an adequate all-weather road network.

fThough Government -owned, JSP has been allowed to set its own pay and conditions

since 1982. To.some extent this has eased the difficulty of recruiting and
retalnlng skilled :staff. Housing and other facilities are provided and there Is
a large training programme. The total permanent labour force is about 2 100,
with up to 5 000 casual labourers employed at peak times.

2-10



In comparison with most other large irrigation schemes in Somalia, JSP has been
reasonably successful, despite not meeting its production targets in full (see
below). Development of a second phase of 6 300 ha is proposed, after Bardheere
water becomes available.

2.6.2 Capital Costs

Capital expenditure to date has totalled about US$ 201 million, as shown in
Table 2.3.

TABLE 2.3

JSP I Capital Costs

Item US$ million
Agriculture and land development 74.2
Sugar factory and equipment 62.0
Administrative infrastructure 36.5
Consultants, pre-operating costs 23.1
Working capital 5.2
Total 201.0

Source: Table 1.1 in 'JSP Medium-Term Development and Associated
Foreign Exchange Requirements’, BAI 1985.

In its 1985 report on future medium-term JSP development, BAI estimated that a
further US$ 5 million would be needed to complete the project. Excluding working
capital, total capital costs would thus be US$ 201 million, or approximately
US$ 27 800 per irrigable hectare. Since most of this expenditure took place
between 1976 and 1983, the cost in terms of 1987 prices would be higher, due to
inflation.

The total of US$ 206 million is not far above the original estimate of US$ 175
million. Most of this increase is attributable to the delays and damage caused
by the flooding of the project site in November 1977 and cost inflation
resulting from delays in foreign exchange availability. Project funding has been
provided by the Saudi Fund for Development (US$ 83.3 million as at 1985), the
Abu Dhabi Fund for Arab Economic Development (US$ 96.5 million), and the OPEC
Special Fund (US$ 10.5 million), the balance of US$ 10.7 million being financed
by the Central Bank of Somalia. '

2.6.3 JSP I's Performance to Date

JSP I's production target of 70 000 tonnes of mill-white sugar per annum has not
yet been achieved. Shortages of foreign exchange, diesel fuel and other
essential consumables have been critical constraints and the lack of adequate
surface drainage and all-weather roads has also affected output. JSP's
management has, however, made commendable efforts to overcome these problems.
According to BAI records, the project made a net profit of SoSh 129 million
(say, US$ 2.1 million) in 1985, after a loss of SoSh 52 million (US$ 2 million)
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in..1984. Sugar prices ex-factory are set by Government and the project's
profitability is. therefore strongly affected by Government pricing pohcnes. A
cost.analysis made by BAI on the basis of the 1985 budget (Perspective .on Costs
of Production at JSP) showed total production costs to be US$ 349 per tonne of
sugar, broken down as follows:

WS$ per tonne
of sugar

Agriculture (including irrigation

costs of US$ 22) 195
Factory 78
Administration 58
Finance charges 18
Total 349

This was for a 37 500 tonne per annum level of output. Costs per tonne would be
substantially lower if the target output of 70 000 tonnes was achieved. On the
other hand, the implied finance charges of only US$ 0.7 million per annum
clearly understates the .real costs. If the full capital investment of US$ 201
million were included, the annual interest and repayment charges would be very
much higher.

Table 2.4 shows cane and sugar outputs and yields for the 1980 to 1986 period
‘and:some; of -the budgetted figures for 1987. By.1986 the cane area had reached
about 6 800 ha, only 565 ha short of the full 7 365 ha of irrigable land. Sugar
output is expected to be over 40 000 tonnes in 1987, Since 1984 sugar extraction
rates ' (rendements) have. been between 9% and 10%, a satisfactory figure
considering the various constraints under which the estate operates.

The -.key factor ‘responsible for the production shortfall has been -the cane
yields, which since 1983 has been in the 60 to 70 t/ha (harvested) range,
despite yields of 80 to 90 t/ha being attained in 1980 and 1982. From. ‘the
agronomic viewpoint average cane yields of over 100 t/ha are certamly feasible.
1nits-1985 ISP Medium-Term Development Report, BAl.assumed a 105 t/ha yield and
& 9:43% rendement, if the main existing constraints other than low jilaal river
flows were remaved.

'Thejloverri-ding- reason for. the moderate cane yields has been the inadequate
number of- crop- irrigations applied. In the original feasibility study . the
‘theoretical requirements per annum were estimated to be 23.4 irrigations of
82 mm. In its 1985 report, BAI quoted 18 1rrlgat:10ns as the maximum’ feasible
without Bardheere, due to the lack of river flow in February and March. In fact,
this number of irrigations has not been approached:in recent years, because of
diesel fuel shortages. In 1984, for example, only 8.7 irrigations were applied
and the number applied in 1985 was expected to be below 12.

Such water shortages cause' severe reductions in cane yields. JSP estimates that
for each irrigation missed some 300 kg/ha of sugar output or, say, 3 t/ha of
cane. output, is lost. If only 12 rather than 23 -irrigations are .supplied, cane
iyields would therefore go down by 33 t/ha. Taking a potential yield of .around
100 t/ha without -Bardheere, this reduction would bring the yield down to the 60
to 70 t/ha range, that actually achieved in the years from 1983 to 1986.
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‘Aecording the JSP staff, irrigation pumping usually stops for 3 to 4 weeks each
jilaal season, due to low river flows, although in 1984 it stopped for 6 to
7 weeks. Ideally, the cane needs three irrigations per month in the jilaal, so
2to 3 lrrlgatlons would be missed in a typical jilaal. At 300 kg/ha of sugar
output lost per irrigation missed, the loss of output 'is 0.6 to 0.9 t/ha, or
4 000 to 6 000 tonnes per annum at full cropping.

The projeét is provided with flood bunds designed for the 1 000 m3/s (1 in
10 year) flood. Substantial flood damage occurred in 1977 and 1981, but not in
1985, when damage elsewhere in the Lower Juba was considerable.

2.7 Fanoole State Farm Project

Fanoole State Farm is located on the left bank of the Juba just south .of Jilib.
It is supplied by gravity from the Fanoole barrage by a 50 km long ‘main canal,
which will also supply Homboy. Total capacity is 33.6 m /s, of which about
21 m->/s is earmarked for Fanoole and the balance for Homboy. The project's net
irrigable area is intended to be 7 750 ha, but the present irrigable. area is
only 1 600 ha. Construction began in 1974 and progress has been very slow. Total
-eXpenditure up to 1985 has been estimated to have been US$ 94 million. Shortage
of foreign exchange has been a major reason for the under-performance of the
“scheme.

_Apart from the canal system, the project's engineering works comprise a surface
drainage system with pumped outfall, a flood bund (30 km completed out of the
-43 km required) and a hydro-electric power (HEP) generating station at; 'Fanoole
:barrage Drainage is considered to be essential, especially as the watertable
“was only 2 to 3 m deep before the project began. Flooding was a serious problem
before the construction of the flood bunds, which started in 1981.

HEP generating capacity is 4 600 kW from two turbines, but present output is
only 500 kW, which satisfies demand in the project area, Jilib and the other
‘_areas served by the fairly long distribution’ system. The electricity sale price
is SoSh 2 per kWh. Minimum head for generation is 3 m, which means-that the
turbines cannot operate at high river flows. Allowing also for insufficient
flows in the jilaal season, the station is expected to operate for an average of
eight months per annum.

‘Fanoole is run ag a state farm, under the Ministry of Agriculture (MOA), with
assnstsnce provnded by the Chinese Government. Cropping is based entirely on
rice, and the variety IR 24 is grown. The maximum rice area grown before 1985
.was “100 ha ‘per. season, but since gu 1985 it has been 600 to 650 ha. Yields are
‘reported to havé averaged 4.2 t/ha of unmilled rice per crop; much of the
cultivated land is reported to be double-cropped. Diversions from the river are
“well :above the quantities needed to irrigate this area, because of the need to
keep- ‘the supply canal full, to avoid crackmg of the canal lining.

The ‘project’ has- problems with the supply of fuel, crop inputs and other
essential items. According to project staff, the other main problems are soil
alkalinity and salinity, bird damage and labour shortages.

2.8 Magambo Irrigation Project

Phase 1 of the Mogambo Irrigation Project (MIP), comprising 2 050 ha of surface
irrigation and 160 ha of sprinkler irrigation, was completed in 1986. Cropping
began in 1985. The project works comprise a diesel-powered pump station of 3.7
m: /s design capacity, a canal system, a pumped drainage system and flood
protection bunds. MIP is located on the right bank downstream of JSP and has
‘heavy cracking vertisolic clay soils and some levee soils.
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Construction and procurement for Phase I of MIP is due to be completed in early
1988. Expenditure ‘'on the main irrigation and drainage contract, M2, is expected
to be about US$ 9 600 per hectare. Buildings and services will cost another US$
2 300 per hectare. Excluding the rice mill (cost US$ 2.60 million) but allowing
for purchase of vehicles, equipment and other expenses (excluding agricultural
tractors and implements), the total cost is likely to be some US$ 14 000 per
hectare. '

MIP is managed by the MOA, with technical assistance from an Australian
agricultural firm, John Bingle International, and MMP. Originally it was to be
run as a state farm, but this policy was subsequently modified to include
smallholder settlers with 2 ha holdings. At present, part of the area is
operated as a state farm and part as a smallholder scheme, though with very
high inputs of machinery operations, fertilisers, etc., from the project
authority.

Settlement was first based on settlers from Mogadishu and elsewhere in Somalia,
but this has not proved very successful. In 1986 local farmers were brought into
the scheme. Many have proved to be enthusiastic farmers and hard workers.

The original plan was to base production on double cropping of paddy rice. To
date, however, a more mixed cropping system has been followed. Buildup of
watertable levels and soil salinity with rice double cropping is gquoted by some
MIP staff as a possible danger, although as yet there is little firm evidence
that this will take place. Table 2.5 shows the crop areas and yields achieved so
far.

Both yields and intensities have been well below target, but MIP is still in the
development stage and its cropping has been severely; handicapped by the lack of
tractors and implements. Due to procurement delays, these did not begin to
arrive in significant numbers until early 1987. In the meantime the project has
had to rely on hiring machinery from local banana farmers, which has caused
problems. Average rice yields are expected eventually to reach 4 to 5 t/ha.

As yet, the project has not suffered from flooding or difficulties resulting
from low jilaal flows. As crop areas increase, however, the latter is expected
to become a significant constraint. In early February 1987 the water leve! in
the pump station intake channel was only about 10 cm above the minimum level
which can be pumped without risking pumpset damage.

Expansion of MIP to a second phase is planned, Phase IIA would comprise 1 170 ha
of surface irrigation, (this excludes a substantial area which had originally
been designated for Phase IIA but which had subsequently been developed for
commercial banana farming), and Phase IIB would comprise 1 900 ha of sprinkler
irrigation. These areas would be supplied from the existing pump station, but
with the installation of additional pumpsets. Phase I1IA could be developed pre-
Bardheere, but Phase 1IB should preferably only be developed post-Bardheere.
This is so that the sprinkler pumps can make use of the available electrical
power rather than rely on diesel fuel, the availability of which can be
sporadic.

2.9 Co-operative Irrigation Schemes

Twenty-seven co-operative irrigation schemes totalling 3 600 ha were developed
in the late 1970s and were equipped with diesel pumpsets of about 280 /s
capacity. None of these are now operational and the schemes have been abandoned,
except for a few cases where individual entrepreneurs or small groups of farmers
are irrigating parts of the original scheme area.
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TABLE 2.5

Crop Areas and Yields on Mogambo Irrigation Project

Area
Season Crop (ha)
1985 Gu:  Rice 123
Maize 40
Total 163
Der: Rice 123
Sesame 200
Cowpeas 6
Mung beans 6
Total 335
1986 Gu: Rice 500 planted
360 harvested
Maize 50 (sprinkler
irrigated)
Total 410 harvested
Der: Rice 300
Maize 16
Sesame S04
Safflower 72
Cowpeas 28
Mung beans 24
Sorghum 20
Sunflower and
soya beans 5
Total 969

'Eﬁtuw cropping proposed by MIP staff:
gu der Qu

State farm Rice

(1500 ha)

Eﬁ&tﬁlérs (600 ha Maize

with 300 families)
Source:

Mogambao Irrigation Project
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Legume Sunflower

Legume Sunflower
Sesame Soya bean

Average
yield ‘Comments
(t/ha)

2.8 Weeds and shortage
of N and P50s
affected yields

1.6

(0.5 - 2.4)
4.5 Shortade of N
0.,3

(0.2 - 0'6)

0.9

0.8
Severe bird attack

2.8 and some weed
problems

1.8 Fertilizer, diesel
and water shortage

der qu der’ qu

Rice Legume Oilseed Rice

Rice Legume Sesame



It might be possible to restart some schemes, but this would probably have to be
a private sector development. Given the poor performance of co-operatives in
Somalia and elsewhere in Africa, there would be little point in trying to
reconstitute the failed co-operative societies and the schemes, and they are too
small and scattered to justify direct management by Government.

2.10 Juba River Water Allocation and Management

Inadequate river flows in the Juba river in the jilaal period have been a
problem for many years. With the development of the three large schemes the
situation has become worse, especially as the Fanoole project has the ability to
divert large quantities at the barrage. In economic terms the existing banana
plantations give the highest returns to water. In the pre-Bardheere period any
new developments which reduce the banana plantations' supplies of water in the
jilaal season should therefore be avoided.

2.11 Juba River Hydrology
2,11.1 CGCeneral

The Juba river is formed near Dolo on the Somali-Ethiopian border by the
confluence of three tributaries which rise in the Ethiopian highlands. From Dolo
to the Indian Ocean the climate of the Juba valley changes gradually from arid
to semi-arid. Thus, although local rainfall falling on tributary catchments
between Lugh and Bardheere can contribute significantly to flood peaks, the
major part of the annual runoff in the Juba results from rainfall on the wetter,
upper catchment in Ethiopia. The temporal distribution of this rainfall gives
rise to the bimodal flow pattern characteristic of the Juba. Short and
pronounced gu floods occur in April and May and more voluminous der floads in
October and November. Minor floods occur in the xagaa season between June and
September, sustaining the river flow above the annual average. Although the mean
annual daily flood peak during the qu is lower than that during the der,
exceptional floods are mare likely to occur during the gu season (Table 2.6).
The der floods are the more reliable.

TABLE 2.6

Bardheere - Empirical Frequencies of Gu and Der Floods

Frequency Return period Gu Der
(years) Q (day) maximum  Q (day) maXImum
(m3/s) (m3/s)
0.50 2 480 567
MAF 2.3 541 608
0.20 5 807 788
0.10 10 1024 935
0.05 20 1231 1075
Sample size 13 14
MAF = Mean annua! flood.
Note: The analysis is based on Bardheere data alone.

2-17



Below Bardheere the'-lack -of major tributaries and non-returnable overbank
As‘plllage onto the- surroundmg floodplains have resulted in a progressive
.degrease in r.he carrying capacity of the mainstream channel (Tablé: -2.7).

AnaTysxs of recorded” water levels indicates that the carrying capicities
‘approximate to the mean annual flood.

TABLE 2.7

Juba River - Mainstream Channel Capacities

Reach (m3/s)
Lugh-Bardheere 900
Bardheere -Kaitoi 700
Kaitoi-Mareerey 650
Mareerey-Kamsuuma 550
Kamsuuma-Jamaame 460

The same phehomena, together with attenuation in the channel and returnable
flo,odplam storage, cause a similar decrease in flood peaks downstream (Table
2.8).

TABLE 2.8

Juba River - Méan Daily Flows for Empirical Frequencies

Fre- T  Lugh  Bardheere Kaitoi Mareerey KamsuumaJamgame
Guency

0.50 2 B35 730 562 565 502 438
MAF 2.3 899 790 594 595 507 451
g.20 5 1180 1090 732 727 -533 507
"0.10 10 1 408 1335 844 834 554 552
0.05 20 1627 1 560 952 937 574 595
Sample size 28 n.a. 1n B8 5 12
Notes: MAF= Mean annual flood

T =  Return period (years)

For. a]l the statlons except Bardheere, the values in the above table were
obtained by fitting Type 1 extreme value distributions (Gumbel) to available
recorded data. For Bardheere a different approach, which is believed to give
more realistic estimates of the return periods of rna)or floods, was used and is
described below. The poor quality (small sample size, non-concurrent. series,
,poorly defined rating curves) of the data should always be borne in mind when
"interpreting the above table.

2.11.2 Bardheere Flood Return Periods

The proposed dam will change the hydrology of the Middle and Lower Juba valley
by 'modifying the flows .at Bardheere. It is therefore important to define the
existing flow pattern at ‘Bardheere to enable comparisons to be made with the
expected situation after commissioning of the dam.

‘Cdmparison of the available 13 years. of recorded annual maximum mean daily flow
‘data at Bardheere with the 28 years of data available at Lugh indicates that the
sample at Bardheere includes a disproportionate number of large floods. An
extreme value analysis of this sample will therefore tend to underestimate the
returr periods of large floods.
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In an attempt to impraove the estimation of return periods of large floods
recourse was made to the larger database available for Lugh. The experimental
frequencies of floods at Lugh were estimated by fitting an extreme value type [
(Gumbe!) distribution. These frequencies were then assigned to the peak flows at
Bardheere which obviously corresponded to the same flood event at Lugh (dates
were compared and the possibility of local runoff between stations studied). Ten
flood peaks at Bardheere were plotted against the Lugh probabilities on Gumbel
paper and a straight line fitted through the points. The resulting line is not
as steep as the line fitted directly to the Bardheere data and therefore gives
higher return periods to major floods (Figure 2.1 and Tables 2.9 and 2.10).

TABLE 2.9

Bardheere - Mean Daily Flows for Empirical Frequencies

Frequency Return Mean daily flow (m3/s)
period Analysis A Analysis B
0.50 2 782 730
MAF 2.3 856 790
0.20 5 1180 1 090
0.10 10 1443 1 335
0.05 20 1 696 1 560
TABLE 2.10

Bardheere - Estimated Return Periods of 1981 and 1985 Floods

Flood Peak mean Return period
daily flow Analysis A Analysis B
(m3/s)
1981 1 568 14 20
1985 1050 3.7 4.7

Analysis A: Based on 13 recorded annual maxima at
Bardheere.

Analysis B:  Using experimental probabilities from
Lugh with corresponding discharges at
Bardheere.

Analysis B is considered to provide the most realistic
estimates of flood frequencies at Bardheere and has
been used throughout this report.

2.11.3 Flooding

Tables 2.6 and 2.7 show that the estimated mainstream channel capacities
correspond approximately to the mean annual flood (T = 2.33 years). Floods of
the order of the mean annual flood and smaller are therefore unlikely to cause
much flood damage. Indeed, it is these floods which provide the reqular water
supply for deshek cultivation. With very few exceptions, almost all desheks
which rely primarily on the Juba for their water are at elevations which allow
them to be flooded, on average, once every one or two years (AHT, 1984). The
riparian population is familiar with floods of this magnitude and damage is only
caused if, after filling and planting, bund breaches have not been repaired
before the arrival of a second flood.
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A flood peaks increase above the mean annual flood the mainstream channel
capacity is  exceeded at more - locations and 'exceptional' rather than 'rcutine’
flobding takes place. Inéreasing flood levels allow a small number of ‘higher
‘16éVel desheks to be cultivated, although the rate of addition of new areass.is
‘quickly - overtakén-by the areas of lower lying desheks which suffer -damage
bécause of inadeduate flood protection.

‘Estirmates 'of damage caused by flooding can be made for the 1981 and 1985 qu
ffods. The 1985 was somewhat bigger than the main annual flood whereas the 1981
‘flood was much larger. ‘The flood protection benefits accruing from the
construction of the Bardheere Dam are based on the probability of occurrence and
“the cast of damage caused by these two floods.

2.11.4 The 1981 Flood

The '1981 flood resulted primarily from very high flows from Ethiopia but was
exacerbated in the {_ower Juba valley by high rainfall.

The qu flood waters from Ethiopia arrived earlier than usual in 1981; an -initial
flood wave passed Lugh on the 17th-18th March, followed one week later by
gustained high flows (Figure 2.2). The flood peak of 1 425 m>/s occurred at Lugh
‘on lst May with flows exceeding the bank-full capacity over the period 19th
April to 6th May.

During 1981 there was, unfortunately, no meteorological station at Lugh. It is
known, however, that during March and April there were some heavy local storms
which caused toggas to flood briefly (MMP-HTS 1981). Table 2.11 and Figure 2.3
show that in the Lower and Middle Juba valley the gu rains were much: heavier
than usual, These rains, which increased towards the coast, caused the already
very high Juba to overtop'its banks at the beginning of April. The heavy rains
continued until the end of the first week in May, when the peak of the river
flood from Ethiopia reached the Lower Juba. This critical combination of events
caused widespread flooding in the lower valley over an extended period of time.

TABLE 2.11
1981 Gu Flood - Comparison of the 10 day Rainfall Totals with Means
March April May June
1-10/11-20/21-31 1-10/11-20/21-30 1-10/11-20/21-31 1-10/11-20/21-30
Bardheere:

1981 10 69 48 30 70 1.6 393* 19 0 0 0 0

Mean O 0 0 19 14 - 37 17 10 0 0 0 1
Mareerey:
1961 O 2 65 39 163 100 110 22 15 7 5 0

Mean 0 0 0 22 37 44 60 57 31 10 13, 15

‘Séurces: Bardheere observed MMP-HTS Flood Report, 1981.
-'Means and Mareerey from AHT/GTZ, September 1984.

Note: *  Considered suspect (MMP-HTS 1981).
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Figure 2.1_

Flood Flo_ws at Bardheere.
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- Figure 2.2

Gu Season Flooding

1981 & 1985
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1981 Gu Season
Rainfall at Mareerey
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In this instance, the number of consecutive days of flood exceeding the bank-
full capacity gives a better impression of the severity of the flood than the
return period of the maximum one day flow in the lower valley (Table 2.12).

TABLE 2.12

Characteristics of the 1981 Gu Flood in Juba Valley

Station Maximum Estimated Estimated bank Dates bank Number
daily mean return full capacity full flow of days
flow period (m-~/s) capacity exceeded
Lugh 1425 11 500 18/04-08/05 21
Bardheere 1 568 20 700 17/04-19/05 32
Kaitoi 976 23 650
Mareerey 823 9.3 550 20/04-28/05 39
Jamaame 494 4.2 460 04/04-30/05 57

From the viewpoint of analysing the benefits from flood damage prevention due to
the dam, the flood return periods should be those for the main flood-affected
region, namely the valley downstream of Fanoole Barrage. Flood return periods
are lower in this reach than at Bardheere, because of the reduced river channel
capacity and, consequently, more frequent overtopping of the river banks. Taking
the average of the Mareerey and Jamaame return periods in Table 2.12 as a
reasonable representation of the flood risk for the main flood-prone areas 1981
could be taken as approximating to the 1 in 7 year flood.

2.11.5 The 1985 Flood

As was the case in 1981, the 1985 qu flood was caused by a combination of hlgh
river flows crossmg the border from Ethiopia and rainfall in the catchment in
Somalia. Whereas in 1981 the main causal factor was the high river flows
exacerbated by rainfall over the Lower Juba valley, in 1985 extremely heavy
rainfall between LLugh and Bardheere was the most important factor.

The maximum flow attamed at Lugh was 688 m3/s, considerably less than the mean
annual flaod (899 m?/s). Runoff from catchments downstream of Lugh swelled flow
in the river-to a peak of 1 D65 m 3/s at Bardheere. This high river flow was
further supported and flooding made more serious by heavy rainfall in the Lower
Juba Valley (Figure 2.4).

Inundation by breaches in and overtopping of river embankments started by the
end of April, most seriously affectihg areas in Jilib and Jamaame districts. In
general, flooding in these districts was restricted to the areas between the
river and the main road systems and the river and flood protection bunds. Within
those areas the flooding pattern depended on the stability, the intensity and
the extent of individual flood bunds.

Heavy rainfall shortly before and during the river flooding, together with
insufficient drainage facilities, resulted in large areas being affected by
rainfall and rainfall runoff. Rapid drainage of rainwater towards the Juba was
impeded by the high water leve! in the river and by flood bunds which were
located across natura!l drainage lines.
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The:hydrographs-of both the 1981 and 1985 floods are plotted in Figure 2.4. The
1985 flood was much smaller than the 1981 flood as regards both peak flows and
flood volymes. This was also reflected in the areas inundated. Unfortunately,
:less hydrometric data is available for the 1985 flood, the main characteristics
of which are summarised in Table 2.13.

TABLE 2.13

Characteristics of the 1985 Gu Flood in the Juba Valley

.Station Maximum  Estimated Estimated bank Dates bank Number
daily mean return - full capacity full - of days
flow period capacity exceeded
(m3/s) - exceeded
Lugh 688 1.5 900 - 0
‘Bardheere 1 065 4,7 700 12/05-13/05 2
Mareerey 609 2.5 Ss0 04/05-24/05 20

“Ituis: difficult to.-determine an appropriate return period for the 1985 flood for
the {ower Juba valley, due- to-the absence of data for Jamaame. In terms-of river
flaw: alone, the flood at Mareerey was not far above the mean annual flood, but
“if the. unusually. heavy rainfall is also taken into account the return period
would clearly be greater.

'_VT‘he extent and séverity of flooding in 1985 was considerably: legs -than .in:1981
which, as described above, has been taken as the 1 in 7 year flood. A reasonable
estimate for 1985 might be the 1 in 3 or 4 year flood event.

2.11.6 Juba River Low Flows

The der floods normally .end in November and the Juba Triver flows gradually
recede throughout: the jilaal season until the following April or May, when the
.gu flood waters from Ethiopia arrive.

“Unfortunately, little reliable river flow data is available for points.-in- the
- Lower -Juba valley. To. quantify the .availability of water for the Mogambo
'Irrlgatlon Project the records from Lower Juba stations were extended. by
cdrrelation with the .monthly data from Lugh (MMP, 1979). Since 1978 the.Juba
Sugar Project has been conscientiously recording water levels upstream .of its
‘intake at Mareerey. Furthermore, 15 discharge measurements, all in the low flow
range, have been made. With a small amount of infilling, .daily. discharges -are
-available for all the jilaal seasons from 1977/78 to 1985/86, except -for
1984/85. .Comparison with:concurrent records at Lugh suggests that. this sample of
data at Mareerey is representative of jilaal flows. It has therefore :been used
toquantify low flows in the lower Juba.

Ten-day mean discharges for various empirical frequencies derived from the
-unpatched data record up to 1984 were published by AHT in September 1984 and are
- reproduced in Table 2.14. Table 2.15 presents the 10-day mean discharges during
“'the jilaal seasons for-the infilled and extended data set.

'.C_),f prime importance to farmers is the length of periods when they -cannot.

irrigate because ‘levels in the river are taoo low. Daily data were used to
determine the number of consecutive days for which river flow remained less than
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TABLE 2.14

1o-Day Mean Discharges in m~3/s Calculated for Empirical Frequencies
! Juba River at MAREEREY Period 1977 - 1984

i

Interval JAN FEE _MAR AFR MAY JUN JUL AUG SEF 0CT ' NOV  DEC

sreq-

» k10 19 6 7 8 22 77 16 13 92 % 238 34
) 11-20 13 13 b 14 83 30 110 122 85 151 163

P 21-end 12 9 & 38 123 4 97 129 7 140 86 i
b el 59 27 16 79 151 238 118 188 279 238 912 177
@ 11-20 44 3 26 84 198 155 170 244 258 435 348 178
0 21-end 47 21 18 138 349 123 160 197 283 529 209 81
0 1-10 142 1 62 311 {00 488 191 280 33 440 416 3
) 11-20 84 74 154 390 4% 347 36 - 264 387 498 497 362
o 2%-end 87 b2 125 453 353 292 n 328 42! 603 §34 162
A 1-10 b ] 9 b 7 7 b 8 ) l 7 &
1 11:20 6 b 6 b 7 b | 8 [ b b 1

' 2-end 7 5 b b 1 6 8 1 7 7 6 )

%= sasple size {years with data coaplete for resp. interval)
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NOTE: Reproduced from 'Hydrology of the Juba River' (AHT, 1984)
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or equal to 5, 10, 20, 30, 40 and 50 m->/s during the eight jilaal seasons. The
results are presented in Table 2.16. These figures were then fitted to
distributions to estimate the length of such 'penury' periods for dry years of
various return periods. The results are presented in Table 2.17.

The river flows during the 1985/86 jilaal season were lower than average
(Figure 2.5). From the best-fit equations used to produce Table 2.17 the return
periods of the ‘penury periods' were estimated (Table 2.18). The results suggest
that 1985/86 jilaal was a dry year with a return period of between 4 to 5 years.
It should be noted, however, that the banana farmers interviewed did not
consider 1985/86 to be a particularly bad jilaal; 1984 was felt to be much
warse .

TABLE 2.17

Days of Penury for Various Return Periods

Flow (m3/s) 5 10 20 30 40 50

River level (m) 15.06  15.29 15.61 15.86 16.07 16.26

Mean 18 32 52 67 76 8s

1in 5 year 36 57 85 102 112 122

1 in 10 year 51 77 111 131 141 152
TABLE 2.18

Severity of 1985/86 Jilaal Flows

Flow (m3/s) € 5 10 20 30 40 50
Days, 1985/86 28 60 80 100 104 110
Return period (years) C 3.4 5.5 4.4 4.7 4.1 - 3.8

Figure 2.5 indicates that mean discharges are at their lowest between January
21st and March 10th but that recovery to more 'normal' levels of discharge
really starts only in early April. Although the average flows presented in
Figure 2.5 do not go below 20 m3/s these are at Mareerey, well upstream of the
main irrigation offtakes/pump stations, except Fanoole Barrage. Mareerey itself
can pump up to 10 m3/s and Mogambo would also abstract substantial quantities.
for the main irrigation areas in the Lower Juba the situation is therefore worse
than Figure 2.4 indicates. Moreover, the mean is for a 10 year period and the
majority of the years are thus from before completion of Fanoole Barrage. The
post-Fanoole means are probably less.

Table 2.17 indicates a somewhat less favourable situation as regards low flows.
In the average year there is a period of about one month with flows below
10 m3/s and 2} weeks with less than 5 m3/s. As a rough estimate one could assume
that the 7 000 ha of JSP sugar cane and 2 300 ha of bananas need at least 1 1/s
for irrigation during the jilaal - crop requirements are particularly high in
this hot season. Total requirements are thus at least, say, 10 000 |/s
(10 m3/s). Even if all the pumps along the river could extract every I/s
available (this is not the case, for practical engineering reasons) there would
be several weeks of imadequate water availability. This supports the banana
farmers' and JSP's contention that they suffer from water shortages in most
jilaal seasons.
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CHAPTER 3
FUTURE SITUATION

3.1 Effects of Bardheere Dam on the Juba River Regime

In its natural state, the Juba tends to be either in low flow or high flow. By
contrast, the proposed dam would produce a flow regime varying quite closely
around the annual mean (Table 3.1). Harmful flooding would be limited to all but
the rarest occurrences and low flows could be maintained to ‘meet all foreseeable
irrigation demands.

TABLE 3.1

Juba River At Bardheere
Distribution of Mean Monthly Flows

Frequency of Occurrence (%)

Flow (m3/s) Natural Dam
Regime Releases
0 - 100 34 0.5
100 - 200 19 81.5
200 - 300 24 8
300 - 400 11 4
400 - 500 7 3
500 - 600 3 2
> 600 2 1

Electricity generation will provide the main benefit of Bardheere Dam and this
has been the prime consideration in the design of the dam and its operating
rules, The dam will also have a river regulation function, and to prevent down-
stream flooding releases from the dam will onl; exceed 700 m3/s for the 1 in
100 year event. As releases of less than 700 m-/s would produce little damage
and releases above 700 m>/s have such a low probability of occurrence, it can be
assumed that the Bardheere Dam will reduce flood damage to insignificant levels.
The flood control benefits accruing from the dam will therefore be equal to the
average annual cost of damage caused by the flooding of the river in its natural
state.

The operating rules for Bardheere Dam given by Electroconsult in its 1986 Design
Report have been developed, first, to maximise electricity generation and,
second, to prevent downstream flooding. Downstream irrigation requirements
(excludmg desheks) have also been considered on a monthly volume basis. The
basic operating criteria adopted by Electroconsult are:

) The level in the reservoir should not drop below that necessary
to pass the minimum required flow of 135 m 3/s through the
turbines.

(i) Downstream releases in excess of 700 m>/s should have a return

period of 1 in 100 years.

(iii)  Downstream irrigation requirements should be met for about 93%
of the year.
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Electroconsult has developed a computer program to simulate dam operation, but
this is on a manthly basis and no details of how daily releases would be
‘determined are given. Examination of the results of the simulation shows that,
for most months of the year,_inflow is equal to outflow, subject to the minimum
turbine requirement of 135 m>/s.

At monthly inflows greater than 700 m3/s outflows are limited to 700 m3/s by
‘increasing ressrvoir storage. Excessive reservoir levels eventually require
-releases to, be_raised above 700 m>/s (thus causing flooding downstream) once
._'every 100 years)

'__,In terrns of meeting irrigation requirements these operating rules would appear
“to have two limitations:

) By generally setting the monthly outflow equal to the monthly
inflow, valuable irrigation water is lost. Subject to available
storage, this water could be retained in the reservoir and used
to meet. downstream requirements for more than the 93% of the
year as originally proposed.

(i) Simulation on a monthly basis does not allow an assessment or
the effect on deshek cultivation to be made. The flow at which
the desheks can be flooded has not been determined but is likely
to be in the range 600 to 700 m 3/s for most desheks. On a
montle basis this ocutflow would have a return period of 5 to
10 years, which implies that flooding of the desheks is not
feasible. If, however, outflow is considered on a daily basis
then lt should be possible to arrange for flows of 600 to
700 m3/s to be released for part of the month at the critical gu
and der planting times, so that controlled flooding of the
desheks could be achieved.

.Assessment of. Bardheere benefits would need to take account of hkely future
trends in 'without Bardheere' river flows if these were expected. to. dlffer
sngmflcantly from the present regime. Many rivers in Africa are expenencing a
progressive increase in peak flood flows and reduction in base flows, due to
'deforestatlon and other damage in their catchments. Another passible problem for
.the Juba mlght be increased water use upstream in Ethiopia. This could ‘have a
'.senous ‘effect on the level of dry season river flows reaching Somalia. '

'We understand, however, that neither upper catchment deterioration mor upstream
diversions are likely to be problems for the Juba. The upper catchment is
Jocated in. a remote. and under-populated part of Ethiopia, with limited
agr:qultural potential, 80 major changes in catchment land use are not expected.
In . its 1978 Bardheere Reservoir Review MMP made an assessment - of the
savallablllty of m‘ngable land in the upper catchment of the valley by. means of
a LANDSAT image interpretation: The conclusion reached was that“there is, at
most, some 60 000 ha of irrigable land suitable for development. NeVertheless,
Jn order to verify this in more detail, a study has been commissioned to update
“the 1978 MMP assessment of potential upstream water use in Ethiopia.

3.2 The Agricultural Impact of Bardheere Dan
Bardheere Dam will eliminate Juba river flooding, the problem of low jilaal

flows, and also the high river water salinity levels at the start of the qu
season and the intrusion of sea water as far upstream as Kamsuuma which
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sometimes occurs in the jilaal season. The agricultural and related effects of
these changes can be summarised as follows:

(i) River flood damage to irrigated and rainfed agriculture and
other activities and facilities will no longer occur.

(i)  Crop yields and cropping intensities on existing irrigated lands
may increase, due to the removal of the jilaal water
availability constraint and the river water salinity problem.

(iii) A major expansion of irrigation will become possible, including
both perennial and annual crops.

(iv)  Flooding of the reservoir area (32 000 ha) will result in some
reduction of output from small-scale pump irrigation, livestock
grazing and, possibly, rainfed farming. On the other hand, fish
production from the new reservoir could become significant.

Valuation of these benefits and disbenefits is the main purpose of this part of
the study and is described in detail in Chapters 4 to 8. Sections 3.4 to 3.5
discuss future irrigation development with and without the dam, since the
differences between the two will form the basis of the irrigation benefit
assessment.

3.3 Enviranmental and Sociao-Economic Impact

The likely environmental and socio-economic impact of the dam is under study by
JESS and its findings will not become available for some time. Informal
discussions with JESS staff suggest, however, that the environmental impact will
be less than with most dams of this magnitude. Effects on wildlife would be
negligible since, according to the 1984 Southern Rangelands Survey, the wildlife
population density in the reservoir area is very low. There are few, if any,
major areas of forest which would be submerged. Seasonal livestock movements
will be disrupted, because at present the nomads and their animals congregate in
and around the riverain belt in the jilaal, but they will still have adequate
access to water in the future, along the shores of the new ‘lake. Seasonal
fluctuations in lake levels may also produce areas of good seasonal grazing
along the shore.

Changes in the annual flow regime downstream of the dam will reduce seasonal
flooding and may therefore affect fish production and bird and other wildlife
populations. Fishing is, however, not a major industry and any economic losses
caused by the reduction of seasonal flooding are likely to be small in
comparison with the overall benefits of flood control.

3.4 Future Irrigation Development Without Bardheere Dam
3.4.1 Introduction

Present irrigated areas in the valley downstream of the dam site are estimated
to be as follows:



Irrigable

area
(ha)*
Juba Sugar Project 7 365
Mogambo Irrigation Project 2 215
Fanopole State Farm Project 1600
Banana farms in the Lower Juba 3315 (2 276 ha of bananas)
Small-scale private pump irrigation 1730
16 225

* The area with irrigation infrastructure and available for cropping.

The total irrigated area downstream of the dam site is thus some .16 000 ha, of
which about 70% is in the public sector and 30% in the private sector.
Estlmatlon of the area of small-scale private pump irrigation is based on a
total of 288 working pumps (the JESS September 1986 total of 408 below the dam
site, minus the 120 on banana farms), and an average irrigated area of 6 ha,
estimated in AHT's 1984 survey.

;‘:ijectxons of future irrigated areas with and without Bardheere have been- made
for 1995, the year of the dam's commissioning, and 2 005. Inevitably,’ formula-
‘tion of the projections involves a considerable degree of judgement, but they
are considered to provide a reasonable basis for the benefit assessment.

3.4.2 Fanoole State Farm Project

A key . factor in .predicting lrrlgatlon development trends pre-Bardheere is .the
futUre expansion of the-Fanoole project. Fanoole is the most upstream of aH.the
<major irrigation users and, with its barrage, has the ability to dlvert as. rnuch
‘of the Jllaal flows as it wants, within the limitations imposed. by the capac:ty
of its main canal (33.6 m3/s). In most years any additional diversion of Jilaal
flows by. Fanoole will have a direct adverse impact on downstrearn users,
especnally the. banana. farms. This has happened on occasions in the recent.past.
Nevertheless, the assumption made is that, as a result of the pressure of demand
frocn exnstmg downs.tream users, Fanoole's future jilaal abstractlons will -not
increase without Bardheere.

F_a‘noole has suffered from substantial input supply and management;. prablems,
which are reflected in the present relatively low annual cropping intensity of
:80 to 90%. For analysis purposes it is assumed that in the future these, problems

.w;ll be’ resoLved to. some extent and that intensities will reach 100% split
equa)lly between the gu. and der rice crops (i.e. a seasonal cropping mtensnty of
50%

Progress so far with Fanoole development has been slow, with only 1 600 ha being
developed over the past 12 years. Although the Chinese, as well as the Somali
-Government, has devoted considerable manpower and funds to the project, a major
increase in the rate -of development may be difficult to achieve. Future:plans
for the project are uncertain. According to staff at the project site, four
-construction phases are envisaged, each covering two of :the eight: branch
(secondary) canals. Other at the MOA consider that the first priority must be to
‘utilise more fully the existing irrigated land before attempting any, expansion;
this seems entirely sensible. Clearly, the project has major problems -and, .until

-these are resolved, there is little point -in rapidly extending the irrigated
area.



Given the uncertainties involved, it is difficult to make a reliable forecast of
the future irrigated area without Bardheere. To provide some basis for assessing
BDP benefits, however, the assumption made is that there will be some gradual
expansion in the next eight years up to 1995, up to 4 000 ha, just over half the
originally planned area of 7 750 ha, but no further expansion thereafter. Since
Fanoole's problems are not due primarily to flooding or the availability of
water or pumping energy, Bardheere would not directly bring about a significant
increase in the project's irrigated area.

3.4.3 Mogambo Irrigation Project

By 1995 MIP Phase 1 (2 215 ha) should have reached the full cropping intensity
which it is considered likely to achieve without Bardheere, namely 170% on both
the 2 052 ha of rice land and the 163 ha under sprinkler irrigation.

Under present plans MIP Phase Il would cover some 3 050 ha. Phase IIA (1 170 ha)
comprises 790 ha of basin soils, best suited to rice, and 380 ha of levee soils
suitable for mixed cropping. The assumption is that Phase IIA would be construc-
ted in 1992-1993, irrigated cropping beginning in 1993, but that Phase IIB would
not be built without Bardheere. Phase IIB would comprise 1 900 ha of sprinkler
irrigation (its soils are not suitable for gravity irrigation). Cropping
intensities on the MIP Phase [IA area would be similar to those on Phase 1.

3.4.4 Juba Sugar Project

Phase II of Juba Sugar Project (6 300 ha) would not be implemented without
Bardheere, because of its large size and thus high water requirements. Crop
yields on the Phase | area would continue to be adversely affected by water
shortages resulting from the periodic lack of fue! for sprinkler irrigation
pumping (provision of hydro-electricity from Bardheere for all pumping should
overcome this constraint) and the low jilaal river flows.

3.4.5 Banana Farms in the Lower Juba

The current banana area is 2 276 ha on an irrigable area of 3 315 ha, the .
cropping intensity thus being 69%. At present the area is expanding, but it
seemns unlikely that, with the problems of jilaal water shortage and the danger
of flooding, this expansion will continue for very long. It has been assumed
that the irrigable area would reach a maximum of 4 000 ha by 1990 and would
remain constant thereafter. With a 75% intensity the banana area would be
3 000 ha, assuming some improvement in cultivation standards (i.e. longer plant
life, so less fallow). In most years yields will be well below their potential,
because of the effects of jilaal water shortages.

3.4.6 Small-Scale Pump Irrigation

Small-scale private pump irrigation has been increasing and, even without
Bardheere, can be expected to continue to do so for at least the medium-term
future, despite the problems of low jilaal flows, diesel fuel shortages and
occasional flooding. The Government is now giving increasing emphasis to
providing medium-term credit for private sector developments like pump
irrigation. Some desheks in the Middle and Lower Juba valleys are being partly
or whally converted to private irrigation. Merchants and other entrepreneurs
have begun to invest in pumpsets, with local farmers using the pumped water on a
crop sharing basis.
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'Expenence in other countries, such as along the Nile in Sudan, has shown that
.,pump irrigation can expand very rapidly. As a rough estimate the assumption made
is that development would accelerate in the immediate future to a rate of 200 ha
per annum (just over 10% of the existing area of 1 730 ha) up to 2005, after
which the 'without Bardheere' constraints of poor road access, low jilaal flows
and periodic floodlng would prevent further expansion. The total area of small-
acale pump irrigation would thus reach 5 330 ha (18 years x 2Q0 ha, plus the
existing 1 730 ha) by 2005. This would include any rehabilitation of the
abandoned co-operative schemes (see Section 2.9) that may be carried out.

In the past, cropping has been concentrated particularly on onions and other
vegetables, tobacco and other high value crops, but field crops like maize and
sesame are now being more widely grown. Market demand would probably .be
,i’nsuffncnent to support oyer 5 000 ha of private irrigation growing mainly_high
value crops. For both 'with' and 'without Bardheere' situations, therefore, we
have assumed that cropping would be based mainly on field crops.

.:3,_.'.-'_4.7 Total Irrigated Areas Without Bardheere

_.Table 3.2 summarises the projected future ‘without Bardheere' irrigated-areas in
the .Juba valley -below the dam site. Under these assumptions the total lrngated
area would be about 22 000 ha in 1995 and 24 000 ha in 2005, after which further

expansion would be negligible.
TABLE 3.2

Assumed Future Net Irrigated Areas
Without Bardheere Dam (ha)

_ Year -
Category or Scheme 1987 1995 2000 - 2005

, onwards
Fanoole State Farm Project 1 600 4 000 4 000 4 000
Mogambo Irrigation Project 2215 3 385 3 385 3385
Juba-Suqer Project 7365 7365 7365 7365
Lower Juba banana farms 3315  4000() 4000 4000
;Sr’n‘all-,scale pri\)ate pump-irrigation 1730 3330 4 330 5330
Total 16 225 22 080 23 080 24 080

Note: (1) At 75% intensity the banana area would be 3 000 ha.

3.5 Issues and Factors Affecting Future Development
J3.5.1 Introduction
Before attemptlng to predict the characteristics and rate of .irrigation

pevelopment -after construction of the dam, various factors need -to. be
considered. These include:



- feasible rates of development;
- the respective roles of the public and private sectors;
- soil quality and areas for irrigation development.

3.5.2 Farm Labour Supply

Population density in the Juba valley is not high and labour supply is a
constraint on many schemes, especially in the gu season. Since cultivation using
draught animals is almost unknown the consequence is that a high degree of
tractor mechanisation is needed for land preparation on intensive irrigation
schemes. This task is arduous and time-consuming if done by hand, and high
cropping intensities would be difficult to achieve without mechanisation. It is,
however, expensive in terms of both capital and recurrent costs.

3.5.3 Feasible Rates of Development

Rates of development on irrigation projects in Somalia have generally been below
expectations, due particularly to foreign exchange, logistical and administra-
tive problems. Rates achieved on Mogambo and the original construction of Afgoi-
Mordile, on the Shebelle, were somewhere around 1 000 ha per annum, whereas that
on Fanoole has been very much slower. Allowing for at least two projects being
built at the same time, we have assumed an average construction rate of 3 000 -
3 500 ha per annum for public sector development in the valley. This is somewhat
above past rates achieved but is considered to be an attainable figure.

3.5.4 The Respective Roles of the Publi¢c and Private Sectors

Future irrigation development could be undertaken by the public sector, the
private sector, co-operatives or a combination of these.

As is now widely recognised, co-operatives are not a viable option for running
irrigation schemes, as past experience in Somalia and many other countries
shows.

At present, private irrigation in the valley comprises two distinct types, the
medium-scale commercial banana growers and the small-scale pump schemes
developed by farmers, merchants and others. Apart from the banana farms, there
appears as yet to have been little of the medium-scale pump irrigation by
private entrepreneurs which has occurred along the Shebelle in recent years.
Construction of Bardheere Dam, with the consequent improvement of the river
regime and roads and the ready availability of hydro-electricity, can, however,
be expected to stimulate such development. Most schemes of this type would be
fairly small, rarely exceeding 100 ha, especially as the most suitable land, the
levee soils along the river, occurs in fairly narrow strips. Much of that in the
Lower Juba is already occupied by the banana farms.

The scope for much larger privately-financed irrigation developments is very
limited. At present, few, if any, Somali companies and entrepreneurs have both
the resources and the commercial farming skills and experience to implement such
projects. It would be difficult to attract suitable foreign companies because of
the uncertainties and risks involved. We have assumed, therefore, that all
large-scale projects (say, those over 1 000 ha) would be government-financed and
run.



In- predicting future irrigation development with Bardheere, we have given
considerable emphasis to private irrigation, for the following reasons:

- Private development does not require any direct government involvement
and is thus not vulnerable to the constraints of recurrent cost funding
and government implementation capacity.

- Much of the irrigable land in the valley is located near the river in
parcels. which are too small to justify development as a gpvernment
scheme, yet are well-suited to smaller-scale irrigation by private
individuals.

- Such schemes can be very profitable, because their capital and running
- costs per ha are low.

- The success of the banana farming sector, despite flooding and water
shortages, demonstrates the practical feasibility of this form of
development.

Wg envisage,. therefore, a post-Bardheere irrigation programme based on a
-combination of both government and private sector development.

3.5.5 Soil Quality and Areas for Irrigation Development

In their 1984 report on Deshek and Small and Medium-scale.- Irrigated
Agriculture, AHT prepared a very useful physiographic and land use. map for -the
Wwhole of the Juba flood plain and the adjacent areas, using aerial photo-
~interpretation. Although no soils and land classification was attempted this
does provide some indication of irrigability.

‘Within the floodplain .itself the levee category has the highest, . potential,
sthough mainly for.small and medium-scale irrigation. Many of the adjoining .parts
of the 'Flat Flood Plain' should also have potential, as should the higher parts
of the desheks.

Another major category which appears to be suitable is the "Heterogeneous
AHuvial Sediments!, which occur downstream of Kamsuuma. Mogambo Project is
located- mainly on these soils. Much, if not most, of this land has heavy
cracking vertisolic clays. Despite their apparent poor internal drainage, . high
alkalinity and .other problems, experience with these soils in the irrigated
8chemes. of the Sudan and other countries has shown that they can be. highly
productive under irrigation. Fears of a buildup of water-table levels ;and -soil
salinity -have often been exaggerated. Sudanese experience with ‘irrigation on
well over one millian hectares of such land suggests that these problems do: not
necessarily affect it substantially. According to Annex 3 of the AHT report
there are some 26 000 ha of such land in the Lower Juba.

Some-idea of the potential for small and medium-scale irrigation can be obtained
from the AHT figures for Levee, Flat Floodplain and Deshek land. per. District.
Table 3.3 presents the figures shown in the AHT report.



TABLE 3.3

Levee, Flat Floodplain and
Deshek Land per District (ha)(1)

District Levee Flat Deshek Total
Floodplain
Bardheere 1 350 1 406 - 2756
Saakow 1594 - 1917 3511
Bu'aale 4182 - 11 366 15 548
Jilib 1459 2 615 1789 S 863
Jamaame /Kismayo 3373 7 159 5 535 16 067
Total 11 958 11 180 20 607 43 745

Note: (1) These figures exclude all existing and abandoned banana tand
and the land occupied by the Juba Sugar, Mogambo and Fanoole
projects.

Source: AHT, 1984

Much of the 12 000 ha of Levee land would probably be suitable for private irri-
gation. This may also be the case with the Flat Floodplain, except that some is
too far from the river for private irrigators. Much of the deshek land may also
not be suitable, being too low-lying or too far from the river.

Until the results of the USBR analysis of land suitability become available, the
area of land which might be developed under private irrigation cannot be quanti-
fied in any detail. Nevertheless, based on the figures in Table 3.3 concerning
the areas of each type of land, it seems probable that the potential area would
be at least 15 000 ha.

3.6 Future Irrigation Development with Bardheere Dam
3.6.1 General

Apart from providing an assured supply of irrigation water and the elimination
of flooding, Bardheere dam will accelerate the rate of development through the
supply of hydro-electricity for pumping, greatly improved road access to the
riverain zone between Jilib and the dam site, and the general impetus which
construction of the dam will give to regiona! economic growth. Electric pumping
is cheaper and more convenient than the diesel pumping which it will replace.
Experience with rural electrification, especially in Asia, shows that it often
results in a marked acceleration in the rate of irrigation development, for this
reason.

3.6.2 Public Sector Development

Our projections for the 1995 to 2005 period are based on the following assump-
tions:

(a) Bardheere dam becomes operational in the gu season of 1995.
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®b)

(e

(d)

(e)
(f)

For the main analysis, construction rates, in terms of the total
new area being made available for irrigated cropping, would not
normally exceed 3 000 ha per annum except when JSP II is being
developed. A rapid build-up of crop area is essential on a sugar
project, to increase factory utilisation as rapidly as possible,
and the speed of construction achieved on JSP 1 was relatively
high.

Fanoole project would not expand beyond the area of 4 000 ha
reached in 1994.

The Smallholder Banana Pilot Project (500 ha) would come into
operation in 1995.

The Homboy project would be constructed between 1993 and 1998.

Due to uncertainties as to its economic viability, Mogambo 1IB
has been grouped with Unidentified New Projects. Construction of
such projects would begin in 1999 and thereafter continue at the
rate of 3 000 ha per annum.

Table 3.4 shows a possible development programme based on these assumptions.
This is indicative in nature and is not intended as a definitive programme. The
figures shown represent the number of hectares brought under irrigation each

year.

Year

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Total

Note:

TABLE 3.4

Poassible Public Irrigation Development Pro:ili?mme

with Bardheere Dam, 1995 to 2005 (ha)

Smallholder Homboy  JSP II Mogambo II and Total
Banana new unidentified
Scheme projects.

500 2 000 1000 - 3500
- 2 000 1,500 - 3 500
- 2 000 1500 - 3 500
- 2 000 1 500 - 3 500
- 850 800 1350 3 000
- - - 3 000 3 000
- - - 3 000 3000
- - - 3 000 3000
- - - 3 000 3 000
- - - 3 000 3°000
- - - 3 000 3 000
500 8 850 6 300 19 350 35 000

(1) No further expansion of Fanoole project is envisaged after

1994,

Under these assumptions, some 35 000 ha would be brought into operation as
government schemes between 1995 and 2005.
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3.6.3 The Lower Juba Banana Farms

Bardheere can be expected to result in a rapid expansion in banana areas and
substantial yield improvements. It is estimated that the long-term export market
potential is sufficient to support a total of up to 8 000 ha of bananas in the
Lower Juba. Allowing for the 2 800 ha proposed for the smallholder pilot scheme
and Homboy (on 3 500 ha total area, i.e. 20% fallow) and the 3 000 ha on
existing farms already in operation by 1990, an expansion of 2 200 ha (2 930 ha
net irrigable area, assuming 75% banana intensity on private banana farms) due
to Bardheere has been assumed. This development would take place over five years
at an average rate of 440 ha (just under 600 ha net irrigable area) per annum.
Most of the increase would probably be intensification on existing farms and
rehabilitation of abandoned farms, rather than the development of new areas.

3.6.4 Other Private Pump Irrigation

Without Bardheere an expansion in other private pump irrigation schemes from
3 330 ha in 1995 to 5 330 ha in 2005 was predicted (Table 3.2). The brief
analysis made in Section 3.4.5 suggests that as much as 15 000 ha or more may be
suitable for private development. Some of this would be in medium rather than
small-scale schemes, because of distance from the river and other factors. For
example, the private sector may be able to rehabilitate many of the 27 abandoned
co-operative schemes but, since most are over 100 ha in size, this would be a
medium rather than small-scale development.

It is not possible to forecast with any assurance how rapidly private pump
irrigation would expand. As a broad assumption, however, a rate of expansion of

1 000 ha per annum has been taken for the 1995 to 2005 period. The total area
would thus reach 14 130 ha in 2005.

3.6.5 Total Irrigated Areas with Bardheere Dam

Table 3.5 shows the total irrigated area with Bardheere assumed for 1995, 2000
and 2005, and the increase in area due to the dam. These figures do not include
the possible development of controlled flooding of desheks.

TABLE 3.5

Assumed Total Irrigated Areas with Bardheere Dam (ha)

1995 2000 2005

Without Bardheere

(based an Table 3.2) 22 080 23 080 24 080
With Bardheere

Existing government schemes 14 750 14 750 14 750
New government schemes 3 500 20 000 35 000
Lower Juba banana farms 4 600 6 930 6 930
Other private pump irrigation 4 130 9 130 14 130
Total 26 980 50 810 70 810
Increase due to Bardheere 4 900 27 730 46 730
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According to these projections, the total irrigated area would be some 71 000 ha
and the assumed ‘increase in irrigated area due to Bardheere would be about
47 000 ha. Expansion would of course continue thereafter. Based on, the figures
shown for years 2000. and 2005 in Table 3. 5, the annual rate of increase; might be
rbetwean 3 000 ha and 4 000 ha, although this would eventually slow down
.-somewhat, as most of the land suitable for private irrigation is developed.

3.7  Future Cropping Patterns

To. provide the basis for estimating BDP agricultural benefits, including .those
from preventing flood damage to crops, forecasts of likely future. cropping
patterns with and, without Bardheere have been made (Table 3. 6). It should be
emphasised that these  are only predictions and that, in practice, cropping
patterns will vary considerably according to the soils and other characteristics
of each scheme, market conditions, farmers' preferences and numerous other
factors.

;The"'basic assumptions on which the projections are based are as follows:.

(a) By making reliable supplies of irrigation water and.-pumping
enerqy (electricity) available throughout the year, Bardheere
will enable farmers and schemes to increase annual cropping
intensities- substantially above 'without Bardheere’, levels.
Double cropping, which is already achieved by many farmers,.even
under rainfed and deshek cropping, would become the norm.
Provision .of reliable jilaal flows will extend the irrigation
.season for most farmers by at least one month, thus. making
double cropping easier to achieve.

(b) Two main cropping patterns would be followed on government
schemes, double cropping of rice on the heavier soils and double
cropping of mixed crops (mixed arable cropping) elsewherge-., The
mixed arable cropping pattern would be that proposed for the
Homboy , Irrigation Project (see Annex 1) and would be based on
crops which are already grown in the Juba valley. Although rice
double-cropping has not yet been achieved on schemes. like
Mogambo, it is expected that solutions to the problems of heavy
weed infestation in the gu season, bird damage, etc. will
eventually be found. Double cropping of rice is practised in
many parts of the tropics and there seems little_ reason why it
should not eventually be adopted in the Lower Juba valley.

(c) Small scale private pump u-ngators would grow a wide range of
crops, including paddy rice 'with Bardheere' (paddy rice is
grown by irrigators along the Shebelle) but with a much lower
percentage (10% to 15%) of vegetables and other high value crops
than at present, due to market constraints.

(d) As at present, rainfed and deshek cropping would be based. on
traditional crops like maize, sesame and pulses. The intensities
shown are in terms of harvested rather than planted hectares and:
thus allow for crop failures, which are caused primarily by lack
of moisture.

(e) Bananas and sugar cane would continue to be the main perennial
crops. Market prospects preclude the large-scale production of
other perennial crops (e.q. grapefruit) in the near future (see
Annex 1).
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3.8 Future Crop Yields

Table 3.7 shows the crop yields assumed. The rationale behind the individual
projections is given in Annex 1 and, in the case of JSP sugar cane, in Section
6.1. Rainfed and deshek yields are for crops harvested and thus exclude crop
failures. In general, Bardheere's main effects on crop production are expected
to be more on cropping intensities (Table 3.7) than on crop yields. The implicit
assumption is that in the 'without Bardheere' situation farmers and projects
will reduce their crop areas if they expect significant shortages of jilaal
water or diesel pumping fuel, rather than deliberately planting larger areas and
thereby risking substantial yield losses.

In general, the yields for government projects are from the upper ranges of what
is achieved at present. The projected yields represent what is expected to be
achieved in the medium- and long-term future, since even the beginning of the
‘analysis period (1995) is eight years from now. It is; therefore, reasonable to
predict significant improvements over present yields.

3.9 Impact of Bardheere Dam on Deshek Flood Recession Cropping

In the past three years considerable attention has been given to the desheks and
their future with and without Bardheere. During this period, however,
considerable changes in the use of desheks have taken place and, as a result,
‘traditional flood-recession is now less important than was previously thought to
be the case. According to AHT, most are now bunded to exclude flooding and rely
~mainly on rainfall for their cropping. Considerable development of pump
irrigation of the jiimo land adjacent to the desheks and of the desheks
themselves is ‘also taking place. The conversion from flood recession to rainfed
:cropping has been encouraged by the good rains in the past 2 to 3 years, which
“have made the use of flooding less necessary for crop production.

A_s-.des'scri'bed in Section 2.3, there are less than S 000 ha under traditional
deshék cropping. Table 3.8 shows the AHT estimated return periods for deshek
flooding on the areas in each district.

TABLE 3.8

Percentage of Deshek Cultivated Areas Flooded for
Various Return Periods

_ Gu season Der season
District Return period 1-2 3-4 5 and over 1-2 3-4 5 and over
(years) '
‘Saakow 48 18 34 100 - -
Bu'aale 65 29 6 100 - -
Jilib 3 - 66 TR 66

‘Source: AHT October 1986 Deshek Report, Annex 4, Tables 2,3 and 4.
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From the viewpoint of calculating crop areas in the average year it could be
assumed, for the sake of simplicity, that average ‘annual crop areas in desheks
flooded only one year in five or more years are insignificant, as they are 80",
rarely cropped. If one then takes the mid-point of each remaining return perlod
range (e.g. 1.5 years for the 1-2 year range) the average annual crop areas by
season would be as follows, based on the district cultivated areas given above:

District Cultivated (Gu season ‘Der season
area Return period (years)
(ha) 1.5 3.5 1.5 3.5
Saakow 1 050 504 189 1 050 -
Bu'aale 2 420 1573 702 2 420 -
Jilib 1 400 476 924 476 924

" Based on these areas and return periods, the average annual cropped areas would
be as follows, in hectares:

District Gu ' Der Total
Saakow 390 1 090 1 480
Bu'aale 1 250 1610 2 860
Jilib 581 581 1162

Total 2221 3281 5502

These estimates suggest that the annual cropped area under flood recession
cultivation averages 5 to 6 000 ha, of which 40% is in the "gu .and 60% in" the
der. In each season a substantial proportion of the. cropped hectares would not
produce a harvestable crop, due to crop failure caused by lack of moisture a:fter
the exhaustion of the reserves left by flooding, and damage resulting from
subsequent unexpected floods. One would expect the crop failure rate to be. -at
least, say, 20%, in which case the average harvested area could be taken: as
4000 to 5 000 ha, say, 4 500 ha, of crop.

Bardheere could have two main effects on deshek cropping:

1. By greatly reducing annual flood peaks, |t could ellmmate or
reduce deshek flooding and thus flood-recession cropping.

2, By maintaining substantial river flows throughout the year it
might hinder the dramage of desheks.in the dry season and might
also result in a rise in groundwater tables in the desheks; so
that their lower parts would become permanently flooded. '

The likelihood of major permanent flooding seems slight. River dlscharges after
Bardheere's construction will generally vary between 150 m3/s and 350 m7/s. At
200 m3/s there appears to be only some 1 m difference in level between the rlver
water level and the lowest parts of the desheks. In AHT's sample of five desheks
for detailed study these low areas were usually at least 0.5 to 1.0 km from the
river. With this distance, the hydraulic gradient between the river and desh.ek
would almost certainly be insufficient to result in a build-up in water-tables
to above the ground surface.
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Bardheere need not eliminate deshek flooding, because artificial flood waves
could be created by controlled releases from the reservoir. AHT analysed the
scope for doing this in their 1986 deshek report. Based on AHT and other data,
we have analysed this further, the details being given in Appendix B. The
conclusions reached in Appendix B can be summarised as follows: .

(a) In the der season controlled flooding of the desheks would be
possible in approximately 75% of the years, which represents a
slight reduction from the present (without Bardheere) frequency
of flooding. Since the average annual! flood-cropped area in the
der season is only some 3 300 ha the overall effects on crop
output would be small.

(b) Controlled flooding in the gu season would normally not be
possible, because the release of reservoir water would reduce
that available for power generation_to below that required to
meet the firm power demand (135 m3/s). Some 2 200 ha of flood
recession gu cropping would thus be lost.

Based on these figures, the total loss of flood-recession crop output would not
exceed 3 000 ha. Since the main loss would be in the gu season, which is the
period of heaviest rainfall and the principal rainfed cropping season, much, if
not most, of the land currently under flood-recession cropping would be cropped
under rainfall. Parts of the desheks would also be converted to private pump
irrigation. Taking account of both these factors, the net losses in crop
production are considered to be too small and uncertain to warrant inclusion in
the economic analysis as disbenefits of the BDP.

3.10 Flooding of the Reservoir Area

Reservoir flooding will result in the loss of irrigated crop land and livestock
grazing (the area of rainfed cropping is negligible). On the other hand, some
cropping on residua! moisture may develop on the fringes of the lake, to take
advantage of seasonal rises and falls in water levels.

The most serious negative effect of the reservoir flooding will probably be the
loss of up to 200 km of the alluvial strip along the river. Although the total
amount of land involved is not great, it contains a substantial amount of
private pump irrigation. In late 1986 there were 95 pumpsets in operation which,
assuming an average of 6 ha of irrigation per pumpset, implies a total irrigated
area of 570 ha. This was one of the first parts of the Valley to develop small-
scale pump trrigation and the scope for further expansion is probably limited by
road access, the limited area of irrigable land and the fact that much of this
land has already been developed.. Annual percentage rates of expansion are
therefore expected to be less than for the Valley as a. whole (see Section
3.4.6). The assumption made is that private pump irrigation in the reservoir
area will increase by 30 ha (about 5% of the present area) per annum up to a
maxtmum of 810 ha in 1995, by which time the potential will be fully utilised
and no further growth will take place.

The productivity of land outside the alluvial strip is very low. Rainfed crop
production is limited by the low rainfall and the main activity is livestock
grazing. Livestock densities recorded for the riverine zone and its environs in
the Southern Rangeland Survey are shown in Table 3.9. -
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Cattle
Camels
‘Sheep
Goats

Total biomass

TABLE 3.9
Livestock Densities

November - December
1983 (wet season)

8 - 16/km?2
zZero

16 - 32/km2

40 - 60/km?2

8 000 - 12 000 kg/km?

March
1984 (dry season)

8 - 16/krn
20 - 30/km?2
16 32/km2
60 - 80/km2

Over 16 000 kg/km?

The- maln reason for the hlgher livestock density in the dry season is presumably
the ready access to water in the river. The lake would fulfil the same function
i the.future. From the vlewpomt of quantifying the value of grazing land lost,
the wet season population figure is therefore more valid. With an inundated area
-of 32 000 ha (that covered at Maximum Normal Water Level), the biomass carrying
'-'caﬁacxty lost would be 2.6 to 3.8 million kg, which at 250 kg per head'is 10 000
to 15 000 cattle-equwalents.
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CHAPTER 4

BENEFIT CATEGORIES AND THEIR VALUATION

4.1 Benefit Categories

The main types of agriculture and flood control benefits from Bardheere Dam

will include:

(i)

(ii)

(iii)

Increased irrigated crop and livestock production resulting
from:

(a) the expansion of irrigated land in the valley, including
extensions to existing government schemes, construction of
new government schemes and the expansion of banana farms
and other types of scheme using private pump irrigation;

(b) intensification of cropping on existing government and
private schemes due to improved jilaal river water avail-
ability and the more reliable supply of pumping energy,
hydro-electricity replacing diesel fuel as the source of
pumping power on most large and medium-sized schemes.

(e) crop yield improvements on some existing schemes, due to
improved jilaal water availability and the elimination of
the problems of saline intrusion in the lower Juba and the
high salinity of the early gu river flows.

The reduction in crop production losses, infrastructure damage,
transport and economic disruption and other adverse consequences
of Juba river flooding.

Some reduction in irrigation pump station operation and maint-
tenance costs for existing (i.e. without Bardheere) schemes,
resulting from the conversion from diese! to electric pumping on
the large- and medium-scale schemes. It is considered unlikely
that many of the small scale schemes would be converted to
electric pumps in the near future. Savings in energy costs will
already be taken into account in the dam's hydro-electric
benefits, but there will be other savings in motor capital and
maintenance costs and other items, as a result of the conversion
to electric pumping.

Against these benefits should be set the agricultural cost of reservoir flood-
ing, in terms of the loss of irrigated and rainfed crop land and livestock
grazing land. Some of this loss might be offset by fisheries production in the
reservoir and the development of flood-recession cropping on its margins.

Benefits from ‘the construction of a Jilib to Bardheere road have not been
quantified in this study.



4,2 Methodology
-4._2.1 General

The approach has been to formulate a year-by-year stream of benefits and costs
at ‘the two price scenarios (see Section 1.4) which can then be used for the
overall economic analysis of -Bardheere dam. The benefits would comprise the
‘categories listed in Section 4.1 and the costs would include:

- capital and recurrent costs of new irrigation development (see Benefit
Category (i)a) above);

- the increase in recurrent costs resulting from cropping intensification
on existing schemes (see Benefit Category (i)(b));

- the cost. of increased pumping required to obtain the yield benefits
from better jilaal water availability (Benefit Category (i)(c);

- the costs of electricity distribution to serve the existing schemes
~which would change over from diesel to electric pumping, with an
appropriate deduction to take account of the benefits to other users
from making electricity available:

- other costs of converting from diesel to electric pumping on existing
schemes.

The costs of reservoir flooding have been included in the benefit estimates as a
deduction made to arrive at the net benefits.

Irrigation and other developments based on the dam will continue for many years
‘to..come. A relatively long analysis period of 40 years following the: commis-
sioning of .the .dam in 1994/1995 has therefore been adopted. Detailed benefit.
estimates have been made for the 1995 to 2005 period and then used as the basis
for less detailed projections from 2006 to 2034. All costs are in 1987 constant
prices: (i.e. excluding the effects of future inflation). Benefits and costs have
been: discounted back to their present worth in 1994, the year before the dam
comes on stream.

The value of rainfed crop output ‘and livestock production lost through the
cpriversion of land to irrigation is assumed to be taken fully into account
t'hrough the application of the labour economic price (opportunity cost, see
fs,ectnon 4.2.2) to all irrigated crop labour inputs, both family and hired. At
present, the main occupation of the rural labour. force in the valley is in
rainfed: cropping,:and livestock production, the net output value of which can be
considered to be reflected in the prevailing rural wage rates.

4; 2.2 Ecoriomic Prices

Economlc rather than financial prices have been used, following the methodology
normally employed by IBRD and other agencies. A detaxled explanation of the
economic pricing -is. given in -Annex 1 for the Homboy Project, and the same -values
have been used here.



In view of the shortage of foreign exchange in the Somali economy, a foreign
exchange shadow price has been applied. On the basis of the current Cfficial
Government exhange rate of about SaSh 90/US dollar and the Commercial Bank rate
a shadow price of 1.5 times (SoSh 135/US$1) the Official rate has been applied.
In general the foreign exhange (FE) shadow price has been applied only to direct
FE benefits and costs.

Economic prices of farm labour have been based, as far as possible, on local
wage rates in the valley, since these vary markedly by season and can thus be
considered to represent quite realistically the opportunity cost of labour at
different times of the year. The rates assumed are SoSh 145/labour day in the gu
season and SoSh 80/day during the other seven months of the year, the annual
weighted average rate being taken as SoSh 110/day. The opportunity cost of
capital has been assumed to be 10% (real interest rate, excluding inflation).

Table 4.1 shows the economic prices assumed under the two price scenarios. On
the basis of the October 1986 IBRD Commodity Forecasts and the explanations
given in Annex 1, the future prices of all inputs except seed have been taken to
be the same for both scenarios. Direct FE benefits and costs in US dollar terms
are presented to estimate FE net benefits and in order to facilitate subsequent
recalculations if at a later date (e.g. at the BDP appraisal) a different FE
shadow price has to be applied.

Electricity and fuel prices are discussed separately in Section 4.4 and live-
stock prices are given in Chapter 8.

4.3 Crop Net Economic Returns

Table 4.2 shows the estimated crop net economic returns and the direct FE

returns in US dollars, excluding irrigation costs. Details are given in Appen-
dix A and Annex 1.

As would be expected, net returns at High Prices are substantially higher than
at L.ow Prices for most crops, especially rice. Normally one would expect paddy
rice to be more profitable than other cereals like maize, but costs of
production on large government schemes would be high because of the considerable
degree of mechanisation required.

Irrigated cotton could give very attractive returns, although it should be noted
that there is little experience in Somalia with well-managed irrigated cotton
growing. With adequate seed guality, pest control and crop management the yield
assumed, 1.5 t/ha, would not, however, be difficult to obtain. It is well below
the 2 t/ha or more often achieved under irrigation in Ethiopia and Kenya.

Irrigated bananas are capable of giving very good returns because of their high
yields and the good export market for Somali bananas. Achievement of the returns
shown will require improvements in crop husbandry and general management on many
of the existing banana farms, but the export yield assumed for the post-1995
period (19.75 t/ha annual average) is not much above the overall averages
obtained in the Lower Juba valley in the early 1970s.
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TABLE 4.1

Economic Prices and Direct Foreign Exchange
Values of Crop Inputs and Output
(SoSh at 1987 Constant Prices)

Item

1. Crops (per tonne)

Subar
Maize
2grghum
.I_?;is"é’_é_;(uﬁmiued)
‘Sesame
‘Pulses (Cowpeas)
Seed cotton
Vegetables (onions)
‘Bananas

"= Export

- Local

2. Seed (per kq)

Maize
Sorghum

Rice

Sesame

Cowpeas

Cotfon .
Vegetables (onions)

3. Fertilisers (per kqg)

15724
Zinc sulphate

4. Herbicides (per litre)®)

‘gtam 34

Economic price with Direct FE Values
FE shadow pricing (Us$)
(SoSh)

High Low High Low
58 200 58 200 406 406
29 200 24 800 209 176
27 200 23 200 195 164
32 200 22 300 260 183

124 300 106 300 8oo(l)  754(1)
82 800 70 800 592(1)  5p2(1)
84 900 82 400 653 634
41 500 35 500 - -
29 500 24 800 328 276

3 450 3 450 - -

43.5 37.5 0.2092)  0.176(2)
40.8 34.8 0.195(2) '0.164(2)
48.3 33.5 0.260(2)  g§.183(2)
186.5 159.5 0.890(2)  0.754(2)
124.2 106.2 0.592(2)  0.502(2)
99.4 99.6 0.200 0.200
62.3 53.3 - -
43.9 0.258
39.0 0.227
38.1 ‘0..223(3)
157.0 0.91(3
360.0 2.39
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TABLE 4.1 (cont.)

Item Economic price with Direct FE Values
FE shadow pricing (Us$)
(SoSh)
High Low High Low

5. Pesticides (per kg or litre)

Fermisan D 207.0 1.37
Bronopol dust 188.0 1.25
Diazinon 210.0 1.39
Carbofuran 318.0 2.11
Palytrin C440 EC 823.0 5.45
Malathion 260.0 1.72
Ridomi/M2 63.5% 630.0 4.18
Nuvocron 224.0 1.48

6. Labour (per labour-day)

Gu season 145.0 -
Other months 80.0 -
Annual weighted average 110.0 -

7. Diesel Fuel (per litre)

See Section 4.4 59.0 0.38 -

8. Tractor and Machinery
Operations (cost per hour)(3)

Chisel ploughing 1950 15.4
Mouldboard ploughing 2 580 20.4
Heavy disc harrowing 2 790 22.0
Light disc harrowing 2 000 15.8
Combine drilling 3 240 25.6
Ridging 1 810 14.3
Spraying 2 600 20.5
Combine harvest 6 250 40.0
Transport by trailer:

-~ General 1960 15.5

- Grain 2130 16.8

- Bananas 2 050 16.2

Notes: (1) Calculated on the basis of the US$/SoSh economic
price ratios for maize at High and Low prices.
(2) The same as the crop output prices.
(3) Based on the US$/SoSh ratio for DAP.
) Assuming an 85% FE content.
(5) Assuming the 71% FE content calculated for tractor
transport with trailers.
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TABLE 4.2

Crop Net Economic Returns and Direct Foreign Exchange Costs and
“"Returns Excluding Irrigation Costs per ha at Constant 1987 Prices

Crop and yield level(D) Economic returns Direct FEReturns
(SoSh '000) (Us$)
High Low High Low
Prices Prices Prices Prices

Paddy rice (irrigated)(?)

:Small pump schemes (3.0 t/ha) 56.8 28.4 599 374

‘Government schemes (3.5 t/ha) 55.7 22.5 602 340
(4.0 t/ha) 71.8 33.6 732 431

Maize

Rainfed: (0.5 t/ha) 8.2 6.2 83 68
(0.8 t/ha) 13.4 10.2 167 141

Irrigated:

Small.pump schemes (2.25 t/ha (2) 42.4 33.0 368 295

Government schemes (3.0 t/ha)(2 53.0 40.5 463 365

Rainfed sorghum: (0.6 t/ha) 12.5 10.2 115 96

Sesame

Rainfed: der (0.2 t/ha) 20.5 17.1 169 144

gu 0.3 t/ha 29.8 24,7 258 219

'Imgated

Small pump schemes (0.45 t/ha) 41.9 32.5 339 279

Government schemes (0.6 t/ha 52.8 42.2 409 328

Pulses (irrigated cowpeas)

Government schemes (0.75 t/ha) 34.3 25.8 310 245

Small pump schemes (0.5 t/ha) 24.6 19.1 226 184

Cotton (irrigated) _

1.5 t/ha 81.9 78.1 779 751

"Irngated vegetables (onions)

Small pump schemes (5.0 t/ha) 176.6 146.6 - -

‘Government schemes (7.0 t/ha) 252.0 210.1 - -

Bananas

With Bardheere 436.9 344.1 ‘5633 "4 606

Without Bardheere (gross

returns reduced by 20%) 316.9 242.7 4 337 3 516

Notes: (1) Sugar cane is dealt with separately in Chapter 6.

(2) Average of qu and der craps - only difference between
the two is in the economic price of labour.

Source: Annex 1, and Appendix A.
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4.4 Energy Prices
4.4.1 Ceneral

The prices assumed for diesel fue! and electricity will have a significant
influence on the economic results. In the main economic anaylsis of the BDP, to
be carried out in late 1987 or 1988, the benefit of Bardheere's hydro-electric
output will presumably be valued on the basis of the costs of the alternative to
hydro-electricity (HEP) which is thermal generation. To avoid double-countmg.of
benefits, it will then be necessary to cost HEP consumption on irrigation
schemes rather than to treat it as a free benefit made available by the dam.

This should be done using the same unit prices of HEP as are applied in tfhe n"\ain
BODP benefit analyses. At this stage, however, it is not known what unit prices
will be assumed, so we have made our own assumptions, as described in Section
4.4.3.

4.4,2 Diesel Fuel Prices

In terms of 1985 constant prices, the basis on which the IBRD October 1986
Commodity Forecasts are presented, world oil prices averaged US$ 29/barrel
between 1980 and 1985. In 1986 the sharpest fall in oil prices since the early
1930s then occurred, prices declining from US$ 26.7 in 1985 to under US$ 12 in
early 1986. They have since recovered to about US$ 18/barrel in January 1987.

In their October 1986 forecasts IBRD predict a very slow and partial recovery in
oil prices, to US$ 15 ($17.5 in 1987 constant price terms) in 1990 and US$ 23.5
(US$ 27.4 in 1987 constant price terms) in 1990 and US$ 23.5 (US$ 27.4 in 1987
constant prices) by the year 2000. This is some 19% below the 1980 to 1985
average. For analysis purposes the assumption made is that long term future oil
prices would be the average of the IBRD year 2000 forecast (US$ 23.5) and the
1980 to 1985 average (US$ -29). The resultant figure of US$ 26.2/barrel at 1985
constant prices is 120% above the actual 1986 price. This percentage has been
applied to calculate the projected price of diesel oil.

In late 1986 the diese! oil retail price at Jilib was SoSh 21.15/l. Total taxes
and levies are SoSh 1.84/l, in which case the price excluding taxes would be
SoSh 19.32/1. This has been taken as the present economic price before foreign
exchange shadow pricing. Assuming an FE content of 80% in this price (this makes
allowance for local refining) the present and projected economic prices per
litre would be as follows:

Present Projected*
Economic 27.0 59.4 (say, 59)
Financial 21,2 46,6 (say, 47)

Note: * 120% above present price

4.4.3 Electricity Prices

In Table 4/6 of their 1984 report on Bardheere Dam Project Hydrology and Opti-
misation, Electroconsult calculated the total present value of 50% of the BDP's
construction and recurrent costs over the project life to be US$ 166.7 million
at a 10% discount rate; 92% of this sum was for capital costs and 8% for
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recurrent costs. If, on the basis of recent thinking, 75% rathér than 50% of the
BDP costs were con31dered to be chargeable to HEP generation, the cost would be
US$ 250.0 million. Since world inflation has been low since 1984 and- ther,e are
mdwatlons that the BDP may be less expensive to build than was prevmusly
thought; this might:also be-taken as the cost in 1987 prices.

Tab{e 3,17 of the-same:~rep01:-t .quotes an..annual HEP output of 423 GWh. (&23 m:-l-
lion:kWh) of xfll‘m_ energy.-and 101 GWh of secondary energy from.-the: proposed
105. MW HEP station. At a*l10% discount rate the present value: equwalent‘of sthe,
tofal~ .output:over.a 5Q-year period would be 5 195 GWh On -this ‘basis the.-cost
per kWh:generated would-be:

-'US$1250!Q___00-QQU. = 4,8 US cents

**5-195:000 000

. The redl cost per kWh consumed: would, however, be substantialy higher bgcadse:

(a) there would be a gap of at least six years between the .start- of
BDP capltal expendlture and the start of HEP generation;

b). =.con§umpt10n\-wq_uld build up over, time and .in .the .early:-years.a
o substantlal -proportion of the generation capacity would -:be
unutilised;’ and

(e) only part of the secondary energy would be utilised because,

- -unlike: firm- energy, its. output is by definition :less- reliable.sand

_-part ‘may- pften be surplus to electricity demand at the. time-that
it isigenerated.’

. Takmg <account™ -of. all these: factors; the real cost-.per kWh generated wand
"'coHs.umed might: ‘well be'somewhere between 6 and 10 US cents, at.a 10%! duscolmt
Tate. At:the.official exchange.rate of about.SoSh 90/US$ 1 this wouldbe «equiva-
lent t6 :SoSh 5.4 to: 9.0/KWh. In their 1986 Deshek.Report AHT used asrtate:;of
I»SQSh 6/kWh. Since this is within the range given above, we have used SoSh 6/kWh
for-our project’costing.



CHAPTER 5
FLLOOD CONTROL BENEFITS

5.1 Introduction

Flooding is a fairly common occurrence in the Juba valley, as demonstrated by
the fact that there have been three major floods in the past 10 years. The most
seriously affected areas are in the stretch from Jilib district downstream to
near the coast, where the river channel capacity is more or less the same as the
mean annual flood (see Tables 2.7 and 2.8). Thus, on average, some overtopping
of the river banks can be expected almost one year out of every two.

River flooding is confined to the Juba floodplain. At Bardheere the floodplain
is only 500 to 700 m wide (AHT, 1985), widening to 1.0 to 1.5 km at Saakow, 4 km
at the southern border of Bu'aale district, 8 km near the town of Jilib and
14 km at Kamsuuma and Jamaame, in the Lower Juba. Generally, the degree of flood
damage increases downstream, because of the much larger areas of floodplain
liable to inundation.

Flood damage is caused by rainfall as well as river floods. Much, if not most,
of the damage caused by rainwater flooding, however, can be attributed
indirectly to river flooding, because the high river levels, which very often
coincide with periods of high rainfall, prevent the stormwater from draining off
to the river through natural or artificial drainage channels. Elimination of
excessively high river flows by Bardheere would thus greatly reduce stormwater
flooding damage. Stormwater runoff is also inhibited by the numerous flood pro-
tection bunds which have been built to protect areas against river floodings. In
many places these run across and thus block natural drainage channels. If river
flooding were eliminated, as would be the case with Bardheere, these channels
could be unblocked and stormwater damage would be considerably reduced.

In view of these points, the Bardheere flood control benefits have been valued
on the basis of both the river and the stormwater flood damage being prevented.

Little detailed information is available on the damage caused by the 1977 flood,
but estimates of the 1981 and 1985 flood damage do exist, in the form of reports
by the Somali government and MMP-HTS (1981) and AHT (1985). To value future
flood control benefits from Bardheere, our approach has been as follows:

(i) A broad assessment of the economic costs of flood damage has
been made for the 1981 and 1985 floods. Since these costs form
the basis of the projected future benefits, they are based on
projected crop and input prices and crop yields rather than on
the prices and yields prevailing in these two years.

(ii) These have than been related to the return periods for these two
floods, to provide a basis for estimating the annual average
value of flood damage and, thus, the annual flood control
benefits of Bardheere dam. Based on the data presented in
Sections 2.11.4 and 2.11.5 the 1981 flood is taken to be the 1-
in-7 year flood and the 1985 flood to be the l-in-4 year flood.
Flood damage is taken to be negligible with the mean annual
flood (MAF) but, because this is more or less equivalent to the
river's bank-full capacity, floods significantly above the MAF
level are assumed to cause same economic damage.
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(iii)  The 1981 and 1985 flood damage values calculated have been taken
torepresent the damage which would have occurred with the 1-in-
7 year and 1-in-4 year floods at the present (1987) level of
economic and social development in the area. As the population
expands and the valley's economy grows, however, the cost of
damage caused by a flood of a given return period will increase,
because there will be a greater number of people and more
economic activity and infrastructure liable to be affected. To
“take account of this, we have assumed that the flood control
benefits (i.e. the value of flood damage prevented) will
increase at a rate of 5% per annum from 1987 to 2010, For
convenience of presentation and calculation, annual- beneflts

" have been taken to be uniform from then onwards, although in
practice they would continue to increase.

5.2 “The 1981 Flood
s *2- 1 +  General

Senous flooding occurred in the Juba and Shebelle valleys in. April/May.. 1981
-causmg widespread damage and dislocation. To assess the damage and make recom-
meéndations forrimfediate -and longer-term measures required: to alleviate-flopding
‘problems in-thefuture,. a-two-part study was undertaken during .and immediately
after: the flood. The + specially created Somali Government Commjittee: for
Asse’ssmg#the' D’émage ‘caused by Flooding made an assessment dnstnct-by-dxstnct
‘and pubhshed its" report- in-July 1981. In conjunction with this, MMP apd HTS
were’ ap’pomted by F:AO:to carry out-a brief overall assessment. Their-.jreport
_'(Flood Darhages Assessrnent Study, MMP -and HTS, September 1981) incorporated the
:commlttees findings and published an Engllsh translation of the cpmmttte,e's
“full ‘report -as & annex. ‘The "MMP-HTS team spent two days overflying- the. Juba
.-valley and &' further. ‘weéek  in the area. Despite the brevity of the -study :it
provides- much useful information.

5.2.2 - The Extent of Flooding

“A'clear -account: of the behaviour and extent of the 1981 flood in the Middle :and
‘Lower Juba valley is-given in. 'the MMP-HTS report, an excerpt from -which. {pages
73 40’ 77) is reproduced below.

"Upper Juba

The road-on the east::side of the Juba valley north of Fanoole is a bush road
"which: becorres. imipassable as a result of normal seasonal rainfall. In the
1981 gu it, was-affected only in as much as local diversions were in use much
longer than tusuals These diversions occurred at locations where the road
crosses or skirts around riverine depressions which remained mundated in
mld-July.

There are.three-bridges, located at Luuq, Bardheere and Bu'aale. These were
ot submerded by flbod flow but some ‘damage occurred to bridge abutment
.protection=works at: Luuq ‘and Bu'aale which were temporarily repaired by mid-
“July: Access across the floodptains at the bridges at Bardheere and Bu'aale
was-interrupted while'they were partially by-passed by floodplain flow.
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Lower Juba

Downstream of Fanoole the flood water spread out, breaching the Fanoole road
and supply canal earthworks to the east and entering the old river channel
(Far Shebelle) to the west. North of Jilib, water escaped to the east
towards Homboy through the gap in the partly-constructed Fanoole supply
canal earthworks, inundating and damaging the road from Fanoole to Jilib. On
the west bank the northern area of the Juba Sugar Project was protected by
the river flood bund.

At Jilib the flood flow from both the floodplain north-east of Jilib and the
river channel combined and became generally confined between the Juba Sugar
Project and Jilib State Farm's flood bunds. This concentration of flow
coupled with incompleted bunds on both banks required emergency protection
work which prevented breaching.

Water flowing along the Far Shebelle filled the depression at the downstream
end (Scorpion lake) and then flowed for some 17 days through the main cane
areas of the sugar project, resulting in breaches of the main road, canal
and drain earthworks and finally passing through man-made breaches in the
southern flood bund. From this location the Far Shebelle floodwater combined
with spillage from the river channel and flowed down the western floodplain.
This cut the main road (marine plain road) to the Juba Sugar Project for the
second time, before passing through the future Mogambo project area behind
the banana plantations. It then crossed the main Kismayo road before flowing
into the large depression, Deshek Waamo, north-west of Kismayo.

The marine plain road was inundated at two locations over a total length of
some 4 km and individual breaches occurred at both locations. This road was
still ctosed in mid-July, having first heen cut off on the 18th May. It may
be noted that this road was built as an emergency measure following the 1977
flooding and, consequently, permanent flood protection to the road was not
considered. The need for protection would be avoided by construction of a
river crossing in the vicinity of the project. Elsewhere, minor damage
occurred at points of overflow on the Kismayo road near Far Janno and Bur
Koy as a result of scour and loss of road shoulder material.

Between Jilib and Kamsuuma, spillage from the river channel to the east led
cross-country flow towards the Kamsuuma-Jilibroad. When the road embankment
breached this allowed water to flow through into the storage area at the
tail end of the Shebelle swamps before draining back to the river channel
downstream of Mombassa island during the flood recession. Approximately 2 km
of the Kamsuuma-Jilib road was damaged and temporary repairs had been
completed by mid-July. Downstream of Jamaame, flow to the south from a major
breach in the river flood bund crossed the road from Ararra bridge to
Jamaame and minor scour damage occurred with some loss of road shoulder
* material."

Table 5.1 shows the estimates of flood areas made by the Committee and MMP-HTS.



TABLE 5.1
‘Estimates of Areas Flooded in 1981 (ha)

.Crop area flooded

River Gross MMP-HTS Committee
reach area

(MMP-HTS)
Bardheere to Fanoole 40 600 - 16 250 15 500
Fanoole to the coast 96 000 35 000 48 652

Sburce: Table 11.3, Flood:Damage Assessment Study report, MMP-HTS 1981.
The. MMP-HTS estimates are based on aerial survey whereas the committee estimates
were made by means of field visits and information from loca! authorities and
oth‘er‘ sources:’ Cdnslderlﬂg ‘the short duration of the surveys and the: difficul-
',tl'éé' “of ‘obtainingy precnse 'flgures, the differences between the' two estimates of
cr‘op ‘land flooded are ‘not’ very great.

CIear!y, the ‘1981 flood -affected a very "large area of the .Juba valley below
Bardheere, with- just -under-"1 400 kmZ being inundated. Within this area,-some
51 000 to 64 000 ‘ha ofi crop land was flooded. Apart from the crop. losses, the
floodmg caused substantlal infrastructural damage and serious' disruption.to the
local populatl'on and: economy. According to the committee's report, the :number of
families who were' evacuated from the villages or were cut 'off for significant
periods was over 12 000, as shown in Table 5.2. With an average family size of
5.5 (the size assumed for Homboy project planning) the total population affected
was thus 66 000. "

TABLE 5.2
Villagés Evacuated or Cut Off in the 1981 Flood

Villages evacuated Villages cut off

District Number Number of Number Number of
families families
Bardheere - - - -
‘Saakow 3 45 24 1705
Bu'aale - - 11 701
Jilib - ‘24 3 204 33 3 146
Jamaame 3 400 16 2 651
Kismayo 7 347 - -
(1735
persons)
Total 40 3 996 84 8 203
Source: Information from the Somali National Flood Committee, presented in

Annex 1 of the Flood Damage Assessment Study, MMP-HTS (1981).
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Details of the length of time for which the villages were evacuated or cut off
were not given. Nevertheless, the flooding clearly caused severe distress and
inconvenience to many local people.

5.2.3 Damage to Rainfed and Deshek Crops

Taking the average of the two estimates in Table 5.1, 15 875 ha of gu crops were
flooded in the area between Bardheere and Fanoole. The committee classified this
as all maize, although in Bardheere, Saakow and Bu'aale districts sorghum is
also quite important. Since the returns per hectare from maize and sorghum are
fairly similar, the benefit valuation has been based on maize., Virtually all the
crops were destroyed by the flooding. Many farmers then replanted, from June
onwards, but according to the MMP-HTS report, the condition of the crops did not
look good. Increased pest damage due to this out-of-season planting was severe
in some places. Another problem is that the late planting may have prevented the
planting of a der crop in September/October.

Based on Table 5.1, the crop area flooded between Fanoole and the coast has been
taken to be 41 800 ha, also mainly maize. Again, crop damage was severe. Many
farmers replanted but pest damage, especially from maize stalk borer, appeared
to be substantial.

In its assessment of damage costs the committee seems to have assumed that all
the flooded crops were lost. With a total crop area of 57 675 ha and an assumed
yield of, say, 0.5 t/ha (this is lower than Homboy because the rainfall over the
area as a whole is normally less than at Homboy) the total output lost would
be 28 837 t of maize. At economic prices (Table 4.1) this would be worth
SoSh 842 million at High Prices and SoSh 715 million at Low Prices ($6 027 000
and $5 075 000 in direct foreign exchange (FE) benefits). Some deduction from
this should, however, be made to take account of the value of the replanted
crops, although their yields and returns would have been fairly low. A deduction
of one-quarter has therefore been made, the total rainfed and deshek net crop
losses then being: ’

High prices : Low prices
At economic prices SaSh 631 million SoSh 536 million
Direct FE value $4.52 million $3.81 million

5.2.4 Damage at Juba Sugar Project

JSP suffered severe flooding and, at its peak, some 1 800 ha of cane land was
under water (ISP Report on Flooding May to June 1981 and Financial Review of
Project, BA1 June 1981). Considerable infrastructure damage also occurred. JSP
costs due to the flooding were reported to be as follows, excluding lost cane
production and cane replanting costs:

Item SoSh million
Emergency repairs during flooding 1.40
WDA contract works 4.64
JSP Agricultural Department works 3.66
Repairs to the Marine Plain road 5.90
Short-term relief work 1.50
Total 17.10

Source: BAI report on JSP May to June 1981, flooding, Main
Report, Section 2.6.
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Based on ‘the exchange rate of about SoSh 6.35/US$ 1 prevailing at the end of
1981, the. cost in" US dollar terms would have been US$ 2.69 million or
SoSh 242 million at present exchange rates. This may, however, overstate the
costs somewhat, because exchange rates in the early 1980s were unrealistically

high.

An -alternative method of upvaluing the costs to 1987 levels is to apply the
inflation factor: derived- from the Mogadishu cost of living index, the only
inflation index :available for Somalia. The base year for this. index is 1977
(i.ew- 1977 = 100) and in June 1981 the index was 319. By November 1986 it had
tedched 1 914 but had been up to 2 047 earlier in the year. The rate of
inflation ‘between November- 1985 and November 1986 was 30.4%. To derive an
‘infldtion factor: for updating costs to early 1987 (say, March) levels, this:
inflation rate- has: been assumed to continue, the index for March 1987 thus being
10%:- higher than in November 1986 at 2 105. On this basis the SoSh 17.1' mllllon
of JSP 1981 flood damage costs would be equivalent to SoSh 112.8 million_at
early 1987 prices (i.e. 6.6 times higher). With an FE content of say, 50%
(LS$ 627 000), the economic cost would then be SoSh 141 million.

Sofne. 607 ha -of -sugar cane was seriously affected by the flooding, .of V\;hich
238 ha was estimated to be permanently lost through inundation. A small part of
this has subsequently been reclaimed, but it has been assumed that the net loss
was“at -least 200 ha.' According to the 1981 BAIl report,.all the remaining. 369 ha
needed replanting. The loss of cane output was therefore substantial.

The cost"of the. lost 200..ha can be valued in two ways, in terms of either the
loss'.of output from 200 ha in perpetuity or the capital costs of deve-lopmg
another 200 ha to replace it. The former may overstate the costs, because. it
would- be reasonable to. -assume that JSP would do. its best to -maintain ‘the
scheme's total production by developing new land or by reclaiming:the. 200 ha. by
1rnproved flood -protection 'and pumped. drainage. Since most of the flooded area
Has not in' fact: been reclaimed the assumption made is that .JSP .has developed
another 200 ha elsewhere. On the basis of the estimates made for JSP Phase II
the capital costs of developing this land have been taken to be as follows:

Cost /ha Total . FE FE cost

(US$) cost content  (UUS$'000)
(Us$'000) (%)

Bush clearance, level survey

and land planing 1 400 280 70 196
Canal and drain earthworks and

roads 1 400 280 70 196
Canal and drain structures 750 150 70 105
Sprinkler irrigation system 6 000* 1 200 - 80 960
Total 1910 1457

Note: *  Assuming that the US$ 2 410/ha worth of sprinkler equipment and
pumpsets was recovered from the flooded area and could be re-used
on the new land.



Total costs would thus be US$ 1 910 000 or SoSh 171.9 million, and the FE cost
would be US$ 1 457 000. With FE shadow pricing, the economic cost would be
SoSh 237.5 million. There would be no increase in JSP recurrent costs, the
annual expenditure on the new 200 ha being the same as on the 200 ha which it
replaced. '

For analysis purposes damage on the 369 ha of land which needed replanting has
been calculated on the basis of the loss of one year's production - the resul-
tant value is considered to represent the additional replanting costs as well
as the output losses. Cane and sugar yields and rendements would be as for the
future 'without Bardheere' situation, the cane yield being 80 t/ha and the
rendement being 9.5%, giving a sugar yield of 7.6 t/ha per annum. Total sugar
output lost would thus have been 2 804 t. Based on the figures given in
Section 6.1.2, the net value of this lost production would have been:

Economic prices Direct FE
(SoSh) (Us$)
1. Sugar output lost:
Value per tonne 58 200 406
Total value 163.2M 1138 420
2. Variable costs saved: :
Per tonne 11 610 61
Total 32.6 M 171 040
3. Net value 130.6 M 967 380

5.2.5 Damage to Banana Farms

The Flood Committee estimated that 273 ha of bananas were damaged by the 1981
flood, but no details were given. In some places damage was minimised by the
farmers pumping out the flood water before the plants were seriously affected,
whereas in other places the crop was completely lost and replanting . was
necessary. In view of the wulnerability of bananas to waterlogging the total
damage would have been very substantial.

Future net returns per hectare from bananas without Bardheere are estimated to
be as follows (Table 4.2):

Per hectare
High prices:
- Economic returns SoSh 316 900
- Direct FE returns us$ 4 337
Low prices
- Economic returns SoSh 242 700
- Direct FE returns us$ 3516

In the absence of detailed information on the actual flood damage to bananas the
assumption made is that the total cost, including loss of production, replanting
costs and damage to farm infrastructure and facilities, would be eguivalent to
the net returns from one year's production on the 273 ha flooded. Total damage
costs would thus be:
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High prices Low prices

(SoSh) (SoSh)
Economic costs SoSh 86.5 M SoSh66.3 M
Direct FE cost Us$1 184 000 Us$959 870

5.2.6 Damage to Infrastructure and Facilities

In' comparison with the agricultural losses, the damage to infrastructure -and
facilities ‘was ‘génerally slight, apart from at JSP. The Fanoole' canal was
breached and some~2% kmof the Jilib to Kamsuuma metalled road was damaged, but
temporary repairs were made rapidly and the road was not closed for long. Damage
to housing was, however, substantial.

Data from the 1981 MMP-HTS report, Annex I, which is a translation of the
Commlttees report, presents detailed estimates of the costs of the damage,
repalrs and flood relief operations undertaken in the five districts of the
Middle and Lower Juba (Saakow, Bu'aale, Jilib, Jamaame. and Kismayo). Excluding
agncultural losses and the repair costs of the JSP Marine Plain road, which are
taken into account separately in Sections 5.2.3 and 5.2.4, the total cost was
SoSh 18.8 million. This is equivalent to SoSh 124.1 million at early 1987
prices. Since the direct FE cost of most of the expenditure incurred would be
relatively low, the FE content has been taken to be 20% (US$ 276 000); the
economic cost with FE shadow pricing would thus be SoSh 136.5 million.

5.2.7 Social and Economic Disruption

The social and economic disruption and distress caused by the 1981 flood-would
have been very substantial, with some 22 000 people being evacuated from their
vrllages and a further 45 000 people being cut off for significant periods (see
T'able 5.2).

In"view of its magnitude, it would be useful if the social and economic costs of
this- dlsruptlon could somehow be taken into account ‘in the estimation of
Bardheere flood control benefits, even though the estimates made would be
unavoidably arbitrary in nature. One approach could be to base the economic
costs of the disruption on the total number of people evacuated and the
opportunity cost of labour, on the assumption that the latter gives at least
some impression of the value of people's time, in social and economic terms, in
their place of abode.

For calculation purposes the average family of 5.5 persons could be taken to be
three adult equivalents. At the weighted average economic price of labour,
SoSh 110 per labour-day, the value of these people’s time spent in ‘their abode
would then be SoSh 300 per family per day, the total value for the 3 996
families evacuated being SoSh 1.20 million. With an average period, of, say, two
weeks away from their village before their return, the total cost would be
SoSh 17.8 million.

In monetary terms this is insignificant compared with the other costs of the
'1981 ‘flood. In viéw of the poor basis for the estimate and the relatively low
'cbst, the’ economi¢ and-social disruption has not been included in the' analysis
in: quantxtatlve terms. The approach adopted has instead been to treat 'the
avdidance of such disruption as anm unquantifiable, though important, flood
control benefit of the dam.
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Disruption to road transport and communications could be a serious problem with
large floods which cause road closure through inundation or physical damage. In
1981, however, the most important road, that running from Kismayo to Jilib and
then on to Mogadishu, was apparently not cut for any substantial period. Costs
of transport and communications disruptions have therefore not been quantified
for the analysis.

5.2.8 Total Economic Damage Resulting from the 1981 Flood

Based on the above estimates, the total economic costs of the damage caused by a
flood of the magnitude of that which occurred in the Middle and Lower Juba
valley in 1981 (the l-in-7 year flood) are estimated to be SoSh 1 350 million
and SoSh 1 235 million at High and Low prices respectively (see Table 5.3). The
values in terms of direct FE costs are US$ 9.03 million and US$ 8.10 million.
These are in terms of 1987 prices and the current state of development of the
valley, but with projected economic prices and crop input and output levels.

TABLE 5.3

Economic Costs of a Flood of the Magnitude of the 1981
Flood (at 1987 Constant Prices)

High prices Low prices
Economic FE Economic FE
costs costs costs costs
(SoSh (US$'000) (SoSh (Us$'000)
million) million)
Loss of rainfed
and deshek crop
output 631 4 520 536 3 810

Juba Sugar Project:
- Damage, repairs, etc. 141 627 141 627
- Replacement of 200 ha

of irrigated land

abandoned due to

flooding 237 1457 237 1 457
- Loss of sugar output '

on 369 ha - 121 967 131 967

Sub-tptal 509 3151 509 3 051
Damage on banana farms 86 1184 66 960
Damage to infrastructure .
and facilities 124 276 124 276
Total 1 350 9 031 1235 B 097

Total economic costs of the damage resulting from the 1-in-7 year flood are thus
very substantial. At High Prices, 47% of the 1981 flooding costs were due to
losses of rainfed and deshek crop output, 38% were attributable to the flooding
of JSP, 9% to damage to other infrastructure and facilities and 6% to lost
banana production.
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The ‘breakdown in costs between the different items will differ from. flood to
flood, accordlng to. its particular characteristics and impact in different parts
of" the valley. For example, the future effect of a 1-in-7 year flood on JSP will
bé .less than in 1981, because additional flood protection has since been
installed by the project. A larger flood, however, capable of breaking through
the protective bunds and submerging the whole area (as virtually happened in
1977) would result in economic losses which in total would far outweigh those in
the rest of the valley. The important factor in the valuation presented in
‘Table 5.3 is the total, not the values for each component.

5.3 The 1985 Flood
5’;'3.1 Generalv

‘A'detailed assessment of the damage caused by the 1985 gu flood was made by AHT
in October of that year. The survey was based on field visits and interviews
with Government officials, village chiefs, farmers and others. Unfortunate!y,
the proposed aerial survey was not carried out, for technical reasons.

In the 1985 flood, river discharges were lower than in 1981 but the gu rainfall
was far above .average, as in-1981. The area flooded was considerably less than
in 1981. AHT's main conclusions regarding flood damage can be summarised as
follows:

(a) The total cost of the gu 1985 flood damage was about US$ 3.11
million, of which US$ 2.94 million was agricultural and US$ 0.17
million was for infrastructure and settlements.

Much of the damage was due to rainwater flooding. The above figure
does not take account of transport delays, delays in, Mogambo
project construction, the draining of floodwater by pumping,
social disruption and other adverse consequences.

(b) Two-thirds of the agricultural damage occurred in Jamaame/Kismayo
and over 20% in the Homboy desheks, the latter being.caused by
rainfall rather than river floodlng. Damage elsewhere in. Jilib
district was 4% of the total; that in Butaale (6%) and Saakow (2%)
was- comparatively small, whilst in Bardheere district there .was no
significant flooding.

(c) In economic terms the most serious effect of the flaoding- was the
damage to the banana plantations; this accounted for over one-
third of the total agricultural losses. Some 554 ha of planted
bananas were flooded. :

We have recalculated the AHT estimates on the basis of the prices and lnput and
output levels. adopted for this study, the assumptions made being outlined in
Sections 5.3.2 to 5.3.4.

5.3.2 Damage-to Rainfed and Deshek Crops

A-total of 11 571 ha of crop land was flooded, most being under maize. AHT
estimated that two-thirds of this crop area was destroyed and the remaining one-
third suffered a serious reduction in yields; 38% was estimated to have been
replanted.
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Our valuation of these losses has been based on the assumptions and parameters
applied for the 1981 flood, maize being taken as the representative crop, with a
yield of 0.5 t/ha, and the net crop area lost being three-quarters of the total
flooded. On this basis the total output lost would be 4 339 t of maize, valued
as follows:

High prices Low prices
At economic prices SoSh 126.7 million SoSh 107.6 million
Direct FE value US$ 906 900 us$ 763 700

5.3.3 Damage to Banana Farms -

Damage of banana farms was more serious than in 1981, due particularly to
stormwater flooding. High flows in the river Juba and blockage of many natural
drainage lines by flood bunds hindered the drainage of the affected areas.
According to AHT, of the 554 ha of bananas flooded, 314 ha were destroyed and
yields were reduced by 30% to 40% on the other 240 ha. '

QOur valuation has been based on the complete loss of one year's gross output on
the 314 ha destroyed and a reduction in gross output of 35% on the other 240 ha.
As shown in Table 5.4, losses would be high, at SoSh 239 million and SoSh 202
million at High and Low Prices, respectively.

TABLE 5.4

Projected Production Losses on Banana Farms with a Flood
of the Same Magnitude as in 1985 (at 1987 Constant Prices)

High prices Low prices
Economic Direct Economic Direct
prices FE prices FE
(Us$) (US$)

Gross output per ha of
bananas, withaut Bardheere
(see Tables 3.8 and 4.2)
(SoSh) 599 900 6 478 507 000 5451
Value of Flood Damage
Loss of output on 314 ha
destroyed (SaSh million) 188.4 2.03 159.2 1.71
35% loss of output on 240 ha 50.4 0.54 42,6 0.46
Total 238.8 2.57 201.8 2.17
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'5'-'."_3.1'1 *  Other Co.sts

AHT estimates of infrastructure damage costs were as follows:

Us$
- repairsto three roads 42 000
- repair and rebuilding of houses 131 500
Total 173 500

There were also substantial other costs resulting fom the 1985 flood, including:

- crash programme to refill breaches and to raise bunds;

- transport delays;

- drainage by pumping;

- delays to ¢onstruction works in large projects, mainly Mogambo;
- delays in establishing new banana and sugar cane crops;

- -damage: to river embankments.

It ‘was. not possible to quantify these costs, but AHT estimated them to total
somewhere between US$ 1 and US$ 3 million. We have therefore assumed.an averall
,fil’gure of 'US$™ 2 million for these items and the road and house repair -costs

'd'above. With a direct FE content of, say, 40%, the direct FE cost- would be
US$ 0.80 million and the economic cost would be SoSh 216 million.

5.3.5 Total Economic Damage Resulting from the 1985 Flood

Based on the estimates in’ Sections 5.3.2 to 5.3.4, the total economic costs of
the damage calséd by a flood of the magnitude of that which-:occurred:in 1985
(the l-in-4 year flood) would be SoSh 582 million and SoSh 526 million at High
and Low Prices, respectively (see Table 5.5). The values in terms of direct FE
_costs ‘dre US$ 4,28 million and US$ 3.73 million. These are 41% to 47% below the
costs for' the 1-in-7 year flood (1981). The composition of the costs is
different, because in 1981 JSP suffered severely whereas the flooding of banana
farms was much. less than in 1985, In the latter flood there was little serious
.damage at JSP. As emphasised in Section 5.2.6, the important factor is the total
value of the damage, not its breakdown by components, in any particular year. -

TABLE 5.5

Economic Costs of a Flood of the Magnitude of the 1985
Flood (at 1987 Constant Prices)

High prices Low prices *
Economic FE Economic FE
costs costs costs - costs

(SaSh (Us$'000) (SoSh (Us$'000)
_ million) million)

LLoss of rainfed and ‘
deshek crop output 127 907 108 764
Loss of banana output 239 2570 202 2170
Other damage 216 800 216 800
Total 582 4 277 526 3734
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5.4 Average Annual Flood Control Benefits

In terms of the present (1987) state of development of the Juba valley the
Bardheere flood control benefits for floods with a 1l-in-4 and 1-in-7 vyear
return periods are as follows (see Tables 5.3 and 5.5):

Return period High prices Low prices
Economic Direct Economic Direct
benefit FE benefits benefits FE benefits
(SoSh million) (US$'000) (SoSh million) (US$'000)
1l in 4 years 582 4 277 526 3 734
lin 7 years 1350 9 031 1235 8 097

These have been plotted on to a Gumbel Distribution graph (Figure 5.1) in order
to derive the flood control benefits from floods at different return periods,
and thence the average annual benefits. This has been done in terms of economic
benefits at High Prices. As Figqure 5.1 shows, combining the l-in-4 year and 1-
in-7 year return periods benefits produces a logical curve, with floods with a
return period of below about 2.75 years (63% probability of non-occurrence)
causing no significant damage; that is, there are no flood control benefits with
floods of a return period of 2.75 years or less, which is not much above the
mean annual flood (2.3 years).

In 63% of years, therefore, there would be no significant flood control benefits
from Bardheere. In the remaining 37% of years the benefit would range from some
SoSh 150 million in the 1-in-3 year flood to SoSh 4 750 million in the 1-in-100
year flood. Reading off the curve, the total benefit over a 100-year period
(i.e. covering probabilities of non-occurrence from 1% up to 99%) would be about
SoSh 47 400 million, or an average of SoSh 474 million per year. This is 35.1%
of the 1-in-7 year value (SoSh 1 350 million) shown above. Applying this factor
of 0.351 to the other 1l-in-7.year values, annual average flood control benefits
would be as follows:

High prices:

- Economic benefits SoSh 474 million

- Direct FE benefits Us$ 3 171 000
Low prices: .

- Economic benefits SoSh 434 million

- Direct FE benefits US$ 2 843 000

These are in terms of the current state of development. Table 5.6 shows the
year-by-year values from 1995 onwards, after allowing for the assumed 5% per
year (compound) increase in benefits due to the progressive increase in
population and economic activity in the flood-prone areas of the valley.
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"TABLE 5.6

Bardheere Flood Control Benefits (at 1987 Prices)

Year High prices Low prices
Economic FE Economic FE
benefits benefits benefits benefits

(SoSh (JS$°'000) (SoSh (Us$'000)
million) million)
(1987) 474) 3 171) 434) (2 843)

1995 700 4 684 - 64l 4199

1996 735 4 918 673 4 409

1997 772 5 164 707 4 629

1998 810 5 422 742 4 861

1999 851 : 5 693 779 5 104

2000 893 5 978 818 5 359

2001 938 6 277 859 S 627

2002 985 6 591 902 S 908

2003 1034 6 920 947 6 204

2004 1086 7 266 994 ~6 514

2005 1140 7 630 1 044 6 840

2006 1197 8 011 1 096 7182

2007 1 257 8 412 1151 7 541

2008 1 320 8 832 1 209 7918

2009 1 386 9274 1 269 8 314

2010

to 1 455 9 738 1333 8 729

2034

Presént value at 1994 (Year 0) at:

“ 5%’ discount rate 19 863 132 931 18 194 119 164
= 10% discount rate 10194, 68 217 9 336 - 61 153
- '15% discount rate 6 367 42 608 S 831 38 196

It might be argued that the curve in Figure 5.1 exaggerates the likely flood
damage in years with a probability of non-occurrence of over 90% (i.e. floods
with a return 'period of over 10 years). This is because no detailed data on
damage exists for such floods, and the total value of rainfed and irrigated
‘crops, irrigation facilities and other infrastructure in the valley liable to
flooding is not as high as the values towards the top of the curve, which are in
the SoSh 2 000 to SoSh 7 000 million range.

This argument is not considered to be valid however, because the total value of
crops and facilities at risk certainly exceeds this range and none of the three
‘major irrigation schemes has flood bunds which can withstand floods ‘above .the
20 to 30 year return period. If, for example, the JSP flood bund were: overtopped
and the whole schemé were flooded, with the loss of one year's-cane crop
production, say, 54 700 tonnes of sugar (see Section 6.1.2), the loss of gross
-output would be SoSh 3 183 million at economic prices. Such a flood would also
Iprobably destroy much of the scheme, the total capital cost of which at present
day prices would be at least US$ 300 million. At the official exchange rate this
is equivalent to SoSh 27 000 million or, say, SoSh 37 000 million with foreign
exchange shadow pricing. Rehabilitation of the scheme after severe flood damage
~might easily cost SoSh 5 000 to 10 00C million at economic prices, if the damage
were really extensive. Thus the cost of flood damage on JSP alone might well
exceed the values shown in Figure 5.1.
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Total flood control benefits from Bardheere would be very large, their total
present value at High Prices in 1994 terms being SoSh 10 194 million (US$ 68.22
million in direct FE) at a 10% discount rate. This high value is by no means
surprising. The Lower and Middle Juba Valley is very prone to flooding, due to
the river's hydrological characteristics and the physiography aof the floodplain,
and the 1981 and 1985 floods have demonstrated the substantial damage that even
quite moderate floods (i.e. those with a return period of only l-in-4 to 1 in 7
years) can cause. Elimination of flooding by building Bardheere dam will
therefore produce correspondingly high economic benefits, sufficient to meet a
considerable proportion of the dam's cost. Moreover, the social benefits from
flood contro! would be considerable, because of the large population living in
the flood-prone areas.

5-15



Figure 5.1

Flood Control Benefits
for Different Return Periods
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CHAPTER 6
BENEFITS FROM EXISTING IRRIGATION SCHEMES

6.1 Juba Sugar Project Phase 1
6.1.1 General
Bardheere would have three main effects on JSP I, as follows:

- by raising jilaal river flows it would ensure that adequate water is
available for pumping throughout the year;

- by providing a reliable supply of energy, in the form of HEP from the
dam, it would enable the project to meet its full irrigation
requirement throughout the year. Available -diesel supplies could then
be concentrated in other uses such as agricultural operations and
transport;

- it would remove the risk of river flooding, although this risk has
already been greatly reduced by the flood protection works undertaken.
Bardheere flood protection benefits have been estimated separately from
the other JSP 1 benefits, in Chapter 5; the cane yield and area
estimates presented below thus exclude any losses caused by river
flooding.

As described in Section 2.6.3, taking one month as the average period without
significant irrigation in the jilaal, the cane yield loss due to low jilaal
flows would be 9 t/ha and the sugar loss would be 900 kg/ha. Removal of the
pumping energy constraint due to BDP would, however, have a larger impact on
production than the provision of adequate jilaal flows, because it would enable
the number of irrigations to be increased by at least six, and probably more.
Energy costs would be greatly reduced and maintenance and replacement costs
would also go down, because electric motors are cheaper to buy and maintain than
diesel engines.

JSP I is an enormous consumer of diesel fuel, mainly for the overhead sprinkler
irrigation system. JSP's 1987 budget envisages a total consumption of 5.5 mil-
lion litres for irrigation pumping. By enabling JSP to replace diesel pumping
with electric pumping Bardheere would bring it very substantial benefits. If
diesel fuel availability is still a constraint in 1995, which is certainly
possible, irrigation pumping and other energy-using operations would still be at
sub-optimal levels and the estate's output would remain well below its
potential.

The JSP I economic benefits from Bardheere have been discussed in terms of the
increase in net returns from cane and sugar production (Section 6.1.2), the
savings in pumpset operation, maintenance and depreciation due to the changeover
from diesel pumping to electricity (Section 6.1.3) and the savings in energy
costs (Section 6.1.4).

6.1.2 Production Benefits

To calculate JSP I production benefits from Bardheere, projections have been
made of the future situation with and without the dam. The magnitude of these
benefits depends heavily on the assumptions made regarding the future availa-
hility of ather key inputs as well as fuel, such as spare parts, fertilisers and

6-1



‘agro-chemicals. Given the uncertainties involved we have taken Booker
Agriculture International's (BAI) forecasts A and B from their 1985 medium term
-development report as representative of the 'without Bardheere' and ‘with
Bardheere' situgtions, respectlvely The main difference between the two is the
reduced number of irrigations in the former, which is attributed to limited
“ diesel fuel supplles, the total cane area harvested per annum (7 180 ha) was
taken to be the same in both cases and rates of use of other inputs per hectare
were similar.

(a) Production With .and Without Bardheere

With: ‘only the 12:irrigations assumed in Forecast A, cane yields would.be 80 t/ha
-harvested, well above the 1983 to:1986 average . BAI assumed an average rendement
of 9.17% but based on subsequent JSP experience in 1985 and 1986 (see Table
2. 3), this seems slightly low - a figure of 9.5% has therefore been applied,
‘glvmg -a 'sugar yleld of 7.6 t/ha. Total JSP ! cane and sugar output. per year

,_ou‘ld__thven be 575:748- t ‘and ‘54 696 t respectively.' With the total -cane area of
'-7’-'-365-'ha-'-(18-5- ha is:- needed to grow cane planting material) the cane and sugar
yields wouid be 78.2 t and 7.43 t per hectare of total cane.

'Wlth ‘the ‘removal-of. boths the. pumping energy and jilaal low flows constraints
.Bardheere can be- expected-to produce some improvement in rendements-as well as
' major caneryleld increases: In Forecast B, BAI assumed an improvement of 0.26%
in"fenderment: This has been rounded to 0. 25% to give a rendement with Bardheere
"0 9.75%. Taking the BAI Forecast B cane yield of 105 t/ha-as the: long-term
average after 1995, yields and total outputs with Bardheere would be as shown in
‘Table 6.1. :

TABLE 6.1

JSP-1 --Cahe and Sugar O.Utput with Bardheere

Cane ‘ Sugar
Yield per hectare harvested 105 t 10.24 t
Area hirvésted - 7 180 ha e
Total outputper year 753 900 t 73523 ¢t
Total- cane’ “hectares 7 365 ha -
'Yield per ‘éané hectare 102.4 ¢t 9.98 t

“Total’ sugar output is slightly above the theoretical factory capaclt-y -of
70 000 t per year, but the increase is only 5%, which could almost certainly be
accommodated.

Based o ‘these’ * f:gures, Bardheere would result in .an increase. in JSPfs: .annugl
p"tf?oductron of 178 1527t of ¢ane and 18 827 t of sugar. Since: this will -require
very ‘little, "if " any, additional capital investment: and 'no additioral :cane
planting, the increase could be obtained very rapidly after the dam:comes +nto
operation in 1995. The practicability of achieving rapid rises in cane and sugar
.output is demonstrated by the increases of 136 584 t and 12 144 t, respectively,
obtained between 1984 and 1985 (see Table 2.3). For analysns purposes- it s
assumed that in terms of total net returns 50% of the increase is achieved in
995 #nd the Full 100% from 1996 onwards.



(b) Economic Value of the Increased JSP 1 Gross Output
Due to Bardheere

Derivation of an economic price for the sugar produced is based on BAI price
estimates made in 1985 and IBRD) data and projections, prices being calculated in
terms of long-term projected prices at 1987 constant values. Since the 1980 to
1985 recorded world market prices and the IBRD long-term projected prices are
virtually the same, only one price, an average of the two scenarios, has been
used. Table 6.2 shows the price calculation, which also takes account of the
value of molasses produced.

Based on the prices derived above, the economic value of the extra 18 827 t of
sugar produced by JSP I as a result of Bardheere would be as follows:

Value per year

With FE shadow pricing SoSh 1 096 million
Direct FE benefits US$ 7.64 million
(c) Increase in JSP I Non-irrigation Operating Costs

Due to Bardheere

Apart from irrigation pumping, which is dealt with separately in Section 6.1.4,
the expansion in JSP I's output due to Bardheere would involve direct increases
in irrigation labour, cane harvesting, cane transport and factory processing
costs.

According to the JSP Agricultural Department's draft parameters for the 1987
budget, labour and machinery requirements for the various field operations
involved are as follows:

- Sprinkler irrigation: 2 man days/ha per irrigation

- Cane harvesting: 61 man days/ha, based on the proyected 1987 yleld
say 0.8 day/tonne

- Cane loading with Cameco loader: 16 t/hour

- Cane transport with Ford 6610 (80 hp) tractor and two trailers:
5.5 t/hour

Assuming eight extra irrigations compared with the ‘'without Bardheere'
situation, the additional irrigation labour requirements would be 16 man
days/ha, the total for the estate then being 117 840 (7 365 ha x 16). At
0.8 days/t‘. 142 522 man days would be needed to harvest the 178 152 t of
additional cane. Total additional labour use would then be 260 362 man days. The
SoSh 110/day economic price used elsewhere in the study has therefore been
applied for irrigation and also general labour.

Cane cutting is an arduous task for which a premium wage of SoSh 120/day,
SoSh 50 above the general JSP labour rate, is paid. A rate of SoSh 160/day
(SoSh 110 plus 50) has thus been taken as the economic cost of cane cutting
labour.



TABLE 6.2

Derwatlon of the Economic Price of JSP Sugar
(at 1987 Constant Pnces)

o US$/tonne
‘Projected world:market price qf raw sugar: :
’ ‘At 1985 constant. prlces(l) 254
- Adjusted to 1987 prices:(+ 16. 5%)(2) 296,
"10% qu (llty premium for mill-white sugar (the type produced by P33 30
Baqgmg 17
‘Freight, insurance, etc. 60
CIF Mogadishu 403
Equivalent value-in SoSh:
- At official exchange rate 36 270
- At shadow exchange rate 54 405
Harbour fees (3% of CIF cost at official exchange rate) 1088
Port handling and transport - 2720
Finance, documentation, administration, etc. (5% of CIF cost) 1813
Cost-at Mogadishu warehouse - 41 Ei91
Transport from JSP to Mogadishu warehouse: 450 km at ’
SgSh 5 per tonne ~ km 2 250
Value-at J5P 39-641
Addition for value of molasses exports, at US$ 3/tonne of sugar
(molasses output = 5% of sugar output and export price is US$ 60/t) - 270
Total value without FE (foreign exchange): shadow pricing 39911
: say, 39 900
Direct FE benefits:  sugar 36 270
molasses : 270
Total 36 540
say, 36 500
- (US$ 406)
Economic price with FE shadow pricing of 1.5 times ' o
'the off;cxal exchange rate 58181
say, 58 200

Notes: (1) Based on World Bank price projections of October 1986. for raw
sugar FOB and stored at Greater Caribbean port.
(2) - based on IBRD manufacturing unit value (MUV) Index, July; 1986
3 Welght loss bf- 6.5% plus additional processing costs'comparéd With
raw’ sugar (Source: BAI 1985).
(4) BAI 1985, figure adjusted to 1987 values.

Source: BAI 1985 and Consultant's estimates.
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Extra machine use would be as follows:

Co- cane loaders: 178 152 t divided by 16 = 11 134 bours

- cane transport: 178 152 t divided by 5.5 = 32 391 hours.

Cane transport costs have been based on the hourly economic costs of tractor
plus trailers used for bananas, SoSh 2 050/hour (direct FE cost of Us$
16.2/hour). Data from the JSP 1987 budget indicates that the hourly costs of
cane loaders are roughly similar to those of cane haulage.
Information provided by' BAI indicates that the costs of JSP sugar processing
(i.e. factory costs) since 1982 have been as shown in Table 6.3.

TABLE 6.3

JSP Sugar Factory Costs (US$/tonne of sugar)(l)

Item 1982 1983 1984 1985 1987
budget
Sugar output (tonnes) 22 213 28 113 26 954 39103 42 615

Costs (rounded):

Staff and labour 28 31 10 11 12
Operating materials 27 25 6 9 26
Maintenance 34 26 S 7 36
Machine hire 6 8 3 13 18
Other costs 16 15 4 8 3
Depreciation 51 36 7 4 3
Total 171 165 35 47 86

Notes: (1) 1986 figures not yet available.

Source: BAI, 1987.

Processing costs thus varied enormously, mainly because of:

(a) the writing-down of capital assets by rapid depreciation in the
early years;

(b) the shortage of materials, spare parts and equipment in some years
(e.g. 1984);

(c) the phasing out of much of the expatriate technical assistance
staff from 19B4 and a consequent reduction in staff costs;

(d) the variations in annual output.
Costs per tonne have ranged from US$ 35 to US$ 171, being highest in the early

years. By comparison, factory costs quoted by BAI for a sample of other
countries are as follows:



Cost /tonne in Inflated

1979 dollars to 1984 values*
Kenya 66 69
Mauritius 95 99
Sudan 183 : 190
Zambia 79 82

Note: * Taken as the mid-point of the JSP cost
series in Table 6.3, applying the IBRD
MUYV world inflation factor.

Biased on these data-and on discussions with BAI staff, a reasonable estlmate of
-factory costs excluding depreciation would be US$ BO/t, of which 40% (US$ 32)
would be directly variable with the level of output (i.e. they would increase in
direct proportion to sugar output). Most of these costs would be for sacks,
“chémicals and other consumables and spare parts, so the foreign exchange content
would be high. Assumlng g 75% FE content, the additional economic costs per
“tonne of sugar incurred in processing the addltlonal JSP output resulting from
Bardheere would be:

Cost per tonne of sugar

Economic cost SoSh 3 960
Direct FE cost us$ 24

Table 6.4 shows the total increase in non- irrigation operatmg costs per vyear
Tesulting from the expansion in JSP I output. At economic prices the increase
would be SoSh 218 million, about one fifth of the increased output of SoSh 1 0_96 _
miilion. Direct FE costs would rise by US$ 1.16 million, as compared with thé FE
benefits of US$ 7.64 million.

TABLE 6.4

Increased Non-irrigation JSP I Costs per year due to
Output Expansion Resulting from Bardheere

Item Economic Direct
costs FE costs
(SoSh million) (US$'000)

Additional output:
- Cane 178 152 t
-+ - Sugar 18 827 t.

Additional costs:

- irrigation labour: - 117 840 days at SoSh 110/day  13.0
- harvesting labour: 260 362 days at SoSh 160/day  41.7

. cane loading: 11 134 hours 22.8 180.4
- cane transport: 32 391 hours 66.4 524.7
- factory operations: 32 391 hours 74.6 451.8

Total 218.5 1156.9



6.1.3 Savings in Pumpset Maintenance and Depreciation

For calculation purposes it is assumed that the gravity supply canal now being
built will obviate the need for pumping from the river for most of the year.
Thus the pumpset savings will be only for sprinkler irrigation pumping and
drainage pumping.

Total sprinkler irrigation pumping capacity for JSP I is 8 m3és, with a pumping
head of 60 m. Due to this pumping head, capital costs per m~/s of capacity are
high, being estimated to be as follows:

US$ per m-/s Total JSP I cost (LUS$)

Diesel motors 271 250 2 170 000
Electric motors 130 000 1 040 000

These figures include the pump as well as the motor. With an electric pumpset
the pump and attachments typically account for roughly half the pumpset cost. On
this basis the pump cost for both electric and diesel pumpsets has been taken to
be US$ 65 000 per m>/s, or US$ 520 000 for JSP I as a whole. Motor costs would
then be as follows:

Total ISP I costs

(LUs$)
Diesel motors 1 650 000
Electric motors 520 000

Electric motors are simpler and cheaper to maintain and last much longer. Based
on experience in similar environments elsewhere, an 8-year life has been assumed
for diesels and 20 years for electric motors, with maintenance costs being the
same as depreciation. Depreciation and maintenance costs per year for the motors
would thus be: o

Motor maintenance FE %
and depreciation
(Us$)
Diesel 412 500 80
Electric 52 000 80

Total annual costs of the two types of motor would be as follows:

"Economic cost* FE %

(SoSh million) (Us$)
Diesel 52.0 330 000
Electric 6.6 41 600
Savings 45.4 288 400
Note: * Savings with FE shadow priced at

SoSh 135/US$.
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Annual savings would thus-be SoSh 45.4 million at economic prices, the direct FE
savings being US$ 288 400. Rather than attempt to formulate a programme of motor’
-replaceément for JSP I and thus a year-by-year investment schedule, this sum has
b&en put in to the analysis as the average annual benefit from 1995 onwards, the
'd'eprec1atlon -allowances taking account of the capital costs.

Sévmgs would also be made on drainage pumpsets. By 1995 when a proper dréln'ége
'system should have been installed throughout JSI, the estimated pumping. capacity
would be 7 m 3/s, with an average pumping head of 4 m. Capital costs would be as
follows:

US$/(m3/s) ISP I total ~ Of which,
(USs$) cost of motor
(US$)
Diesel pumpset 110 430 773 000 S60 000

Electric pumpset 60 860 426 000 213 000

" T'akmg the 'saifié depreciation and maintenance parameters as for spnnkler
“pUimpingd, annual costs-and savings would be:

Motor maintenance  Economic cost FE cost
and depreciation (SoSh million) (Us$)
(Us$)
Diesel 140 000 17.6 112 000
Electric 21 300 2.7 17 040
Annual saving 118 700 14.9 94 960

"Totar JSP | ahniial savings in pumpset maintenance and depreciation would thus be
SoSh 60.3 million at economic prices, with direct FE savings being US$ 383 360.

6.1.4 Energy Costs
(a) Diesel Pumping (Without Bardheere)

.The JSP 1987 budget assumes 12 1rngatlons per hectare and a total of 72 738
hectare - sprinkler irrigations. At 1 056 m> per irrigation (JSP estimate) this
implies a total water use of 76.81 million m~ at the sprinkler pump stations.

On the basis of normal engineering criteria and the JSP assumed sprinkler
pumping head of 60 m, one litre_of diesel fuel, which is equivalent to. 3.3 kWh
of electricity would pump 12.2 m>. One irrigation of 1 056 m> there fore requires
87 litres or 286 kWh. With 72 738 hectare-irrigations the total annual
“consumption would be 6.328 million litres (20.882 million kWh). This is
‘reasonably similar ‘to the 6.395 million litres estimated by JSP in its 1987
budget (Table_‘14), although the latter figure does also cover drainage and
irtigation supply pumping. Taking the 1987 budgeted situation as being the same
as Forecast A and thus also the 'Without Bardheere' situation, diesel fuel
economic costs would be:

Ecaonomic cost (SoSh 59/1) SoSh 373.4 million
Direct FE cost (US$ 0.38/1) US$ 2 404 640
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Dramage pumping is likely to involve a lift of about 4 m, the output then being
185.2 m3/1 of diesel fuel or 56.1 m>/kWh of electricity. JSP I is assumed to
have eventually a total drainage pumping capacity of 7 m /s, operating for
2 000 hours per year. Total annual pumpage would then be 50.4 million m>,
requiring 272 140 1 of diesel fuel (898 060 kWh of electricity), costing
SoSh 16.0 million at economic prices and US$ 103 410 in direct FE.

Total 'Without Bardheere' JSP diesel fuel consumption and costs per year for
irrigation and drainage would thus be:

Diesel fuel consumed 6.600 million litres
Economic cost SoSh 389.4 million
Direct FE cost us$ 2 508 050

All but 4% is attributable to sprinkler pumping.

(b) Electric Pumping (With Bardheere)

With 20 rather than 12 irrigations, the number assumed with Bardheere, total
JSP I electricity consumption for sprinkler irrigation would be:

20.882 million KWh x 1.67 = 34.873 million kWh

With the addition of drainage pumping total consumption would be 35.771 million
kWh, costing SoSh 214.6 million. Direct variable FE costs of hydro-electricity
are assumed to be negligible, so no FE shadow pricing has been applied.

6.1.5 Total JSP I Benefits from Bardheere

Total annual benefits excludmg energy cost savings are estimated to be
SoSh 938 million at economic prices and US$ 6 870 000 in direct FE (Table 6.5).
All but 6% of the economic benefits would come from the increase in sugar net
output, but the contribution from savings in pumpset maintenance and
depreciation (SoSh 60 million and US$ 0.38 million in FE) would still be
significant.

Energy savings are difficult to value accurately in monetary terms, because they
depend on the electricity price adopted. Nevertheless, the provision of HEP from
Bardheere would save JSP I some 6.0 million litres in diesel fuel. In view of
the periodic fuel shortages at JSP and in Somalia as a whole, this fuel saving
would be of considerable benefit.



TABLE 6.5

Estimated JSP I Annual Benefits from Bardheere

Item Economic prices Direct FE
(SoSh million) (US$ 000)

Production benefits per annum:

--  Increased sugar output 1096 7 644
-  Minus increased non-irrigation operating .

costs . 218 1157
Benefit : 878 6 487
‘Savings in pumpset maintenance and depreciation -60 383
Total benefits ‘ 938 6 870

Energy costs:

(a) Diesel pumping without Bardheere

(6.00 million litres) 389.4 2 508
~(b): Electric pumping with Bardheere

(35.77 million kWh) 214.6
Savings 174.8 2 508

6.2 'Fanoote ‘State Farm Project

As indicated in Tables. 3.7 and 3.8, Bardheere is assumed to result in a 15%
increase in rice cropping intensities in both the gu and der seasons, but no
- significant improvement in rice yields. With a net irrigable area of 4 000 ha
the increase in crop area would be 1 200 ha per year. Based on Table 4.2 (crop
net returns), annual benefits would be as follows:

High Prices Low Prices

At economic prices SoSh 86 million | SoSh 40 million
Direct ‘FE benefits US$ 0.88 million US$ 0.52 million

SinCe the increae in intensity per season is not large, the assumption made is
" that the full benefit would be attained in 1997, 2} years after completion of
-thé:dam, the benefits in 1995 and 1996 being 40% and 80% of the full value.

633 Mogambo 1 and I1A
Bardheere ‘would enable the Mogambo Prdject Phases I and TIA (3 385 ha) to
convert from diesel to electric pumping and, due to removal of the jilaal water

constraint and the greater security of pumping energy supplies, would result in
an-increase of 30% in annual cropping intensities.
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6.3.1 Production Benefits

Table 6.6 shows the Bardheere production benefits for Mogambo I and IIA, based
on 2 842 ha being under rice and 543 ha being under mixed cropping (163 ha of
the latter would be under sprinkler irrigation).

Total Mogambo I and [IA production benefits from Bardheere are thus estimated to
be SoSh 57.4 million (US$ 591 000 direct FE benefits) in the High Price scenario
and SoSh 27.5 million (US$ 356 000 direct FE benefits) in the Low Price
scenario. As for Fanoole, the build-up of these benefits would be 40% in 1995,
80% in 1996 and the full benefit thereafter.

6.3.2 Savings in Puinpset Maintenance and Depreciation

Annual sprinkler pumpset savings have been based on the values per hectare
derived for JSP I (Section 6.1.3), which are SoSh 6 160 and US$ 39. With
163 ha under sprinkler irrigation in Mogambo 1, total annual savings would be
SoSh 1.0 million and US$ 6 360. Taking the JSP I drainage pumpset savings of
SoSh 2 020/ha and US$ 13/ha, the savings for the 3 385 ha of Mogambo 1 and 1A
would be SoSh 6.8 million and US$ 44 D00. Total annual savings on drainage and
sprinkler pumping would thus be:

At economic prices SoSh 7.8 million
Direct FE savings US$ 50 360

Total diesel pumpset capacity for Mogambo I and IIA for pumping irrigation
water frorn the river would be 7.7 m3/s comprising 3 x 2.2 m->/s units and one
1.1 m3/s unit. Capital costs would be US$ 672 000 as compared with US$ 440 000
for electric pumpsets. Based on the assumption made in Section 6.1.3 that the
pump cost would be 50% of the tota!l electric pumpset cost, the motor costs would
be:

Diesel motors us$ 452 000
Electric motors us$ 220 00O

Drainage pumplng capacity is taken ta be 3.8 m3/s, comprising 2 x 1.2 m->/s units
and 2 x 0.7 m>/s units. Capital costs would be US$ 308 800 for diesel pumpsets
and US$ 213 300 for electric pumpsets; US$ 106 600 of this would be for the
pumps, so motor costs would be US$ 202 200 (say US$ 202 000) and US$ 106 700
(say, US$ 107 000) respectively. Using the depreciation’ and maintenance factors
applied in Section 6.1.3, total annual costs of the two types of motor would be:

Capital costs Maintenance Economic Direct
(US$) and depreciation cost FE cost

(Us$) (SoSh million) (Us$)
Diesel 654 00O 163 500 20.6 130 800
Electric 327 000 32 700 4.1 26 160
Annual saving 130 800 16.5 104 640

Addition of the sprinkler irrigation and drainage pumpset savings would raise
the annual benefits to SoSh 24.3 million at economic prices and JS$ 155 000 in
direct FE costs. As for JSP I, these benefits are assumed to accrue in full from
1995 onwards.
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TABLE 6.6

" Mogambo I and ITA Praduction Benefits from Bardheere(1)

Econamic returns Direct FE.returns
(SoSh million) (Us$ a00)
High Prices Low Prices High Prices Low Frices
Without Bardheere
Psddy rice:
Returns/ha (SoSh 000) $5.7 22.5 $ 602 $ 340
Area (ha) 4 831 4 831 4 831 4 831
Total returns 269.1 108.7 2 908 1643
Maize:
Returns/ha (SoSh 000) 53.0 40.5 : $ 463 $ 365
Area (ha) 27 277 27 277
Total returns 14.7 11.2 128 101
Pulses: )
Returns/ha (SoSh 000) 35,3 25.8 $ 310 $ 245
Area (ha) 168 168 168 168
Total returns 5.8 4.3 . 52 41
Sesame:
Returns/ha (SoSh 000) 52.8 42.2 $ 409 $ 328
Area.(ha) 223 223 223 223
Total réturns " 11.8 9.4 91 pd
Caotton:
Returns/ha (SoSh 000) 8l1.9 78.1 $779 $751
Area.(ha) 223 223 223 223
Total ceturns : 18.3 17.4 176 167
Vegetables:
Returns/ba (SoSh 000) 252.0 210.1 - -
Area (ha) 16 16 16 16
Total returns. 4.0 3.4 - -
Total net retumns 323.7 154.4 3353 2025

With Bardhsere

Increased crop areas and net returns

Paddy- rice:

Increased area (ha) 853 853 853 853
Inéreased returns 47.5 19.2 514 290
Maize:. K .

Increased area () 49 49 i 49 49
Increased returns 2.6 2.0 23 18
Pulses: ' .

Ingreased ares (ha) z .27 27 27
Increased returns 0.9 0.7 8 7
Sesame:

Increased area (ha) 38 38 38 38
Increased returns 2.0 1.6 16 12
Cpt.iqq_: : )
Incraased area (ha) 38 38 38 J8
Incressed returns 3.1 3.0 : 30 29
Veqo'tq.bl'ss:

Increased area (ha) 5 ) 5

‘Increassd returns 1.3 1.0 - -
Total increass in :
nat retirns 57.4 27.5 591 356

Notes: (1) Cropping patterns are shown in Table 3.7 and net returns per hsctare:in
Table 4.2.
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6.3.3 Energy Costs
(a) Diesel Pumping Without Bardheere

JSP [ annual drainage pumping is estimated to require 37 1/ha of diesel fuel or
122 kWh/ha of electricity. Applying the same figure for the 3 385 ha of Mogambo
I and IIA, total diesel fuel consumption for drainage pumping would be 125 240
litres per year (or 412 970 kWh).

Full double cropping of rice is estimated to require 33 350 m3/ha of water per
year at the river pump station. Annual rice cropping intensity without Bardheere
would be 170% rather than 200%, so annual water requirements would be 85% of
this figure, or 28 350 m 3/ha per year. With 2 842 ha of land_under rice
cropping, total annual pumpage for this crop would be 80.57 million m>.

Mixed cropping at 200% lnten51ty would need 20 550 m3/ha per year with surface -
irrigation and 13 020 m3/ha with sprinkler irrigation (sprinkler .irrigation
efficiencies are much higher). Full double cropping of the 163 ha of sprinkler
land and 380 ha of surface irrigated land under the mixed cropping system would
thus need 9.93 million m>. Due to the lower intensity without Bardheere (167%)
total pumpage without Bardheere would be 83.5% of this, or 8.29 million m> per
year. Total pumpage at the river pump station far Mogambo I and IIA would thus
be 88.86 million m~.

With an average lift of 5 m the output of the river pump station would be
48.2 m3/1 of diesel fuel (43.9 m3/kWh). Annual fuel consumption would thus be
599 600 1.

For full double cropping water pumpage at the spnnkler pump station would be
11 720 m>/ha, so with 167% intensity it would be 9 790 m 3/ha. Based on the JSP 1
figures in Section 6.1.4, one litre of diesel fuel or 3.3 kWh of electricity
would pump 12.2 m> of water. With a sprinkler area of 163 ha and average annual
water use of 9 790 m3/ha total sprinkler pumpage would be 1.60 million m> and .
total diesel consumption would be 131 1501 (432 800 kWh).

Totai consumption including drainage pumping would then be 855 990 |, the annual
cost of which would be:

Economic cost (SoSh 59/1) SoSh 50.5 million
Direct FE cost (US$ 0.38/1) Us$ 325 280
(b) Electric Pumping with Bardheere

Drainage pumping energy use would be more or less the same as without Bardheere,
at 412 570 kWh per annum.

Based_on the figures given in (a) above, sprinkler irrigation output would be
3.7m> per kWh. Total sprinkler pumpage with Bardheere would be 1.91 million m>
(163 ha x 11 720 m3), in which case annual electricity consumption would be
516 220 kWh, .

Total irrigation requirements at the river pump station with full double
cropping (i.e. with Bardheere) would be as follows:
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Cropping , Area Re quu'ement Total

(ha) (m3/ha) (million m>)
Rice area 2 842 33 350 94,78
~Mixed cropping:
- sprinkler 163 13 020 2,12
- surface 380 20 550 7.81
Total 104.71

With an output.of 43.9 m3/kWh annual electricity consumption for river pumping
would be 2 385 000 kWh. Total annual consumption would thus be 3.314 million kWh
‘arid the cost would be' SoSh 19.9 million.

'6.'3.4 ' Total Mogambe I and IIA Benefits from Bardheere
“Table 6.7 sumrnarises the estimated Mogambo I and I1A benefits from Bardheere.

Annual economic benefits would be SoSh 82 million at High Prices and
SoSh 52 million at Low Prices, the corresponding direct FE benefits being
"US$'696 000 and US$ 461 :000. Pumpset savings would account for half the benefits
‘atrLow Prices. and almost one third at High Prices. Production benefits- would
‘therefore be relatively less important than at JSP. This is primarily, because
the. 'without Bardheere' pumping energy situation is expected to be less serious
‘than ‘at JSP, -so, that the shortfall in irrigation supplies would be much less.
'Mbgambo 1 and TIA diesel fuel consumption for irrigation. and drainage- would: be
‘mModest compared with that' at JSP (0.86 million litres compared with 6.0. mllllon
lltl_;es) -and Magambo's vulnerability to fuel shortages would be correspondlngly
‘less.

6u8 Existing'Banana Areas
6.4.1 General

‘Without Bardheere the total Lower Juba area under bananas from 1995 onwards is
_expected to be 3000 ha, with an additional 1 000 ha of fallow within the -banana
rotation. Bardheere would benefit this area very substantially, by eliminating
‘the problems of low jilaal river flows, river water salinity during certain
périods and flooding, and by enabling the farms to convert from diesel to
electric pumping. This would save costs and also provide a more reliable supply
of pumping energy. '

Since the farmers are' all concentrated in one area, along the river between
Kamsuuma and Yoontoy, construction of an electricity distribution network to
seTVe  the -pump : stations, farms and other consumers should not be. unduly
dlfficult or expensive (see Section 6.6).

6.8.2 Production Benefits
As. dichssed in Section 2.5, accurate quantification of the production. benefits

‘toexisting banana farms is not easy, because of the scarcity of reliable data.
The informal Somalfruit estimate that export tonnages go down by as much as 30%
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TABLE 6.7
Estimated Mogambo I and IIA Annual Benefits from Bardheere
Economic prices Direct FE benefits
(SoSh million) (US$ 000)
High Prices Low Prices High Prices Low Prices

Production benefits
(Table 6.6) 57.4 27.5 591 356

Savings in pumpset
maintenance and :
depreciation 24.3 24,3 105 105

Total benefits 81.7 51.8 696 461

Energy costs

(a) Diesel pumping
without Bardheere
(856 00O litres) 50.5 325.3

(b) Electric pumping
with Bardheere

(3.314 million kWh) 19.9
Savings 30.6
TABLE 6.8

Estimated Production Benefits from Bardheere on Existing Banana Farms

Economic bene fits . Direct FE benefits
(SoSh million) (US$ 000)
High Prices Low Prices High Prices Low Prices

Returns per ha of bananas
(Table 4.2)

- with Bardheere 436 900 344 100 5 633 4 606
- without Bardheere 316 900 242 700 4 337 3 516
Bardheere benefit 120 000 101 400 1296 1090

Total benefits on
3 000 ha of bananas 360.0 304.2 3 888 3270
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in a bad jilaal seems, however, reasonably realistic. We have therefore taken
the. middle of this range (20%) and have assumed that without Bardheere gross
returns per hectare will be 20% below those with Bardheere. Apart from the
direct effects on yields and quality, this figure is considered to take account
also. of the various other factors involved, such as increased replanting costs
resulting from -plant deaths caused by the jilaal and with Bardheere, farmers'
increased enthusiasm and willingness to invest in their farms as a result of the
elimination of the jilaal and, flooding prablems.

‘Table 6.8 shows the estimated production benefits from Bardheere for existing
banana farms.

6.4.3 Savings in Pumpset Maintenance and Depreciation

Savmgs have been calculated on the basis of a farm with 50 ha of bananas.:and
another 15 ha fallowed. The total pumping capacity required in the future,.with
Bardheere, would be 20 l/s, with an average head of 5 m. Due to the present
.oversizing of pumpsets the existing diesel sets are assumed to have an. -average
_capacity of 170 1/s and also to need to be able to cope with a greater pumping
head (6 m) because of the lower river levels in much of the year, without
Bardheere

‘Capital costs of a 170 I/s diesel pumpset would be US$ 17 400 as-compared with

UsS$ 13 800 for a 120 l/s electric pumpset. Deduction of the pump icost of

US$ 6 900 (half the electric pumpset cost) would mean a cost of US$ 10 500 for

the diesel engine and US$ 6 900 for the electric motor and attachments. Annual
sts would be as follows:

Capital Maintenance Economic Direct

costs and depreciation cost FE cost

(US$) (Us$) (SoSh) (Us$),
Diesel 10 500 2 625 330 750 2100
Electric 6 900 690 86 940 552
Annual saving 1935 243 810 1 548
:Saving per ha 4 876 31

‘With: 3° 000 ha of ‘bananas, annual pumpset savings would be SoSh 14.6 million at
‘economic prices’dnd US$ 93 000 in direct FE. As with JSP I and Mogambo, these
berfefits would be obtained from 1995 onwards.

_ 6_.@.4 Energy Costs

-Anriual water réquirements for bananas are estimated to be 33 350 m3/ha at the
"rlver pump station. Taking the same average lift as for Mogambo (5 mi) and the
resultant pumping output of 43.9 m /kWh total electricity consumption for
3 000 ha of bananas receiving full irrigation (i.e. with Bardheere) would be
2,279 million kWh and the total electricity cost would be SoSh 13.7 mllllbn per
annum.

A't 3.3 kWh per litre of diesel fuel the equivalent fuel consumption with diesel

pumping would be 690 600 1. It is difficult to say whether pumping hours -
'w1thout Bardheere' would be more or less than Bardheere. On the one hand there
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are stoppages of pumping in the jilaal due to lack of water in the river, but on
the other hand the water output per pumping hour in the jilaal is less than in
the rest of the year, because of the greater lift. In the absence of reliable
data on actual pumpage, diesel fuel consumption without Bardheere has been taken
to be the same fiqure as is quoted above, 690 600 1 per annum. Economic and
direct FE costs would then be SoSh 40.7 million and US$ 262 430.

6.4.5 Total Annual Bardheere Benefits from Existing Banana Farms
Table 6.9 summarises total annual Bardheere benefits from existing banana farms.

Annual economic benefits would be SoSh 375 million and SoSh 319 million at High
and Low Prices respectively, the corresponding direct FE benefits being
US$ 3 981 000 and US$ 3 363 000. Since Bardheere would not come on stream until
the 1995 gu season the first production benefits would be received in 1996. They
would reach their full value in 1997, the value in 1996 being 50% of this full
value. Virtually all the benefit would be a result of the expected increase in
banana production and exports resulting from Bardheere. These relatively high
benefits are a reflection of the large area of banamas that will benefit from
Bardheere (3 000 ha), the high per hectare yields and net returns from this crop
and the depressing effect that the jilaal water shortages and seasonal water
quality problems have on present {(without Bardheere) production.

Savings in diesel fuel consumption would amount to some 0.69 million litres, a
substantial figure.

6.5 Existing Small-Scale Private Pump Irrigation

Without Bardheere the area under small-scale private pump irrigation between the
dam and the coast is assumed to rise from 3 330 ha in 1995 ta 5 330 ha from 2005
onwards (Table 3.2). The main effect of Bardheere on this area would be to bring
about a slight increase in annual cropping intensity from 200% to 225%, of which
10% would be for rice and 15% for vegetables.

Some pump schemes would probably convert from diesel to electric pumping, with a
resultant saving in pumpset maintenance and depreciation and pumping energy
costs. In view, however, of the scattered distribution of the pump schemes and
the substantial cost of installing electricity distribution systems this may be.
a fairly gradual process; benefits from conversion to electric pumping have
therefore not been included in the analysis.

Table 6.10 shows the calculation of Bardheere production benefits from existing
small-scale private pump schemes, before deduction of the additional diesel
pumping costs. Applying the same rice water requirements as for Mogambo,
21 660 m> per crop hectare, the additional pumpage for rice _would be
7.21 million m?> in 1995 and 11.54 _million m> in 2005. At 8 050 m> per crop
hectare the extra pumpage for vegetables would be 4.02 million m> and
6.43 million m?> respectively. With an average lift of 5 m, the same as for
Mogambo and existing banana farms, pumping output would be 148.2 m>/1 of diesel
fuel and total additional consumption and costs with Bardheere would be:

1995 , 2005
Total pumpage 11.2 million m?3 17.97 million m>
Fuel consumption 75 780 1 121 260 ¢
Economic cost at SoSh 59 per litre
(SoSh million) 4.47 7.15

Direct FE cost at US$ 0.38 per litre US$ 28 800 US$ 46 080
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TABLE 6.9
Estimated Annual Bai-dheere Benefits from Existing Banana Farms
Economic prices Direct FE'be‘ne'fits )
(SoSh million) (Us$ 000)
High Prices Low Prices High Prices Low Prices
Production benefits
(Table 6.8) 360.0 _ 304.2 3 888 3270
Savings in pumpset
maintenance and

depreciation 14.6 14.6 93 93
Total benefits 374.6 318.8 3 981 3 363

Energy costs
- diesel pumping

with Bardheere

(690 600 litres) 40.7 262.4
- electric pumping

with Bardheere
(2.279 million kWh) 13.7

Saving 27.0 262.4
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TABLE 6.10

Estimated Annual Bardheere Production Benefits from Existing
Small-Scale Private Pump Irrigation

1995 2005
Rice Vegetables Total Rice  Vegetables  Total

Total irrigated

area (ha) 3 330 5 330

Increase in crop

areas (see .

Table 3.7 333 499 832 533 799 1332

A. High Price Scenario
1. Economic Benefits

Net return/ha in
SoSh 000 (Table 4.2) 56.8 176.6 - 56.8 176.6

Total net returns '
(SoSh million) 18.9 88.1 107.0 30.3 141.1 171.4
2. Direct FE Benefits

Net return/ha ($)
(Table 4.2) 599 - - . 599 - -

Total net returns .

($ 000) 199.5 - 199.5 319.3 - 319.3
B. Low Price Scenario

1. Economic Benefits-

Net return/ha in
SoSh 000 28.4 146.6 28.4 146.6

Total net returns _ )
(SoSh million) 9.5 73.2 82.7  15.1 117.1 132.2

2. Direct FE Benefits
Net return/ha ($) 374 - 374 -

Total net returns
($ 000) 124.5 - 124.5 199.3 - 199.3
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Increased costs of lubrication, depreciation and maintenance would not be very
substantial. For analysis purposes they are assumed to be equal to the value of
the savings achieved on those pumpsets which are converted from diesel pumping
to electricity.

After deduction of fuel -costs, total annual Bardheere benefits on existing
pumping schemes would be as follows:

1995 2005
1. Low Price scenario:
- Economic benefits (SoSh million) 78.2 125.1
- Direct FE benefits (US$ 000) 95.7 153.2
2. High Price scenario
- Economic bene fits (SaSh million) 102.5 164.2
- Direct FE benefits (US$ 000) 170.7 273.2

An even annual build-up in benefits between 1995 and 2005 is assumed, after
which they would remain the same. However, to allow for a progressive build-up
in returns and the fact that Bardheere would not come on-stream until just after
the 1995 gu season, the benefit streams in Tables 6.9 to 6.12 assume a one-year
delay in benefits, the first being received in 1996 and the full value being
‘reached in 2006.

6.6 Total Bardheere Benefits from Existing Irrigation

Tables 6.11 to 6.14 show the total year-by-year Bardheere economic benefits and
direct FE benefits from existing irrigation schemes at High and Low Prices for
the 1995 to 2035 analysis period. These figures exclude the value of net savings
-in.energy costs resulting from the conversion from diesel to electric pumping.

According to these estimates annual economic benefits at High Prices would reach

-S6Sh 1 644 million by 2006, the corresponding fiqure at Low Prices being about
10% lower, at SoSh 1 473 million. At a 10% discount rate the present values of
the- 1995 to 2035 benefits. would be SoSh 14 763 million and SoSh 13 299 million
respectively. Taking the High Price scenario as the more realistic, 94% of the
annual benefits from 1997 onwards would be from increased production on the
existing schemes and 6% would come from savings on pumpset maintenance and
depreciation due to electrification. '

The main benefits would come from increased sugar output on JSP I (53% of the
total) and the banana farms (22% of the total). Both suffer severély, from
irrigation water shortages at present, due mainly to inadequate supplies of
diesel fuel (JSP I) and the effects of the low jilaal flows (the banana farms).
Since both sugar cane and bananas have a high yield potential and high net
economic retUrns per - hectare, the alleviation of these irrigation water
constraints through construction of Bardheere would produce very substantial
economic benefits. In both cases the schemes are already well established and
the infrastructure and services necessary for higher productivity are .alteady in
place, which means that a major expansion in output can be achieved at
relatively little additional cost.

Direct FE benefits would also be very substantial, reaching US$ 12.7 million per
‘annum at High Prices and US$ 11.4 million per annum at Low Prices. Again JSP:!
and the banana farms would account for most of the benefits (90%). JSP's
increased sugar output would directly replace imports and the additional bananas
produced would be exported.
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At High Prices the total present value of the FE benefits from existing
irrigation schemes would be US$ 114.7 million at a 10% discount rate. This would
be sufficient to meet a very substantial proportion of the capital costs of
Bardheere dam, which have been estimated to total US$ 300 to US$ 400 million, by
no means all of which would be FE. [f, as mentioned in Section 1.1, the hydro-
electric benefits are expected to be large enough to meet at least two-thirds of
the dam costs, the implication is that the Bardheere benefits from existing
irrigation schemes would be sufficient to meet the rest.

6.7 Diesel Fuel Savings Due to Bardheere

Electrification of irrigation and drainage pumping on existing irrigation
schemes would result in a large reduction in diesel fuel consumption, as shown
in Table 6.15. Total net savings would be about 7.4 million litres per annum. In
view of the frequent scarcity of diesel fuel in Somalia, the release of these
supplies for use elsewhere in the economy (e.g. for road transport and
agricultural machinery operations) would be highly beneficial. ‘

TABLE 6.15

Savings in Diesel Fuel Consumption for Irrigation and
Drainage Pumping on Existing Irrigation Schemes

Scheme Million litres

per annum
JSP I (Table 6.5) 6.00
Mogambo ! and 1A (Section 6.3.3) 0.86
Banana farms (Table 6.7) 0.69
Total 7.55

Minus: Increased consumption on
small-scale private pump
schemes at Year 2005

onwards (Section 6.5) 0.12
Net saving 7.43
6.8 Electricity Distribution in the Main Existing Irrigation

Zones in the Lower Juba Valley
6.8.1 Introduction

Achievement of much of the Bardheere benefits quantified in Section 6.7 will
depend on an adequate electricity distribution network being constructed to
serve the major existing irrigated areas in the Lower Juba. A broad estimate of
likely electrification costs has therefare been made. At this stage it is not
passible to draw up a detailed electrification plan for costing purposes,
especially as much will depend on the findings of the forthcoming AHT master
planning study and other work. Nevertheless, our estimates are sufficiently
detailed to give a reasonable impression of the possible costs.
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6.8.2 Costing ‘Assumptions
The main assumptions made for costing purposes are as follows:

(i) As described in the Bardheere Detailed Design Report by
Electroconsult (March 1986), there would be a 220 kV power line
running from the dam site to Kismayo (343 km).

(ii) In the main region being considered in the assessment of
Bardheere agricultural benefits, that between just upstream of
Jilib and downstream of Jamaame, the principal areas to be
provided with electricity would be:

- JSP-I and II, with a peak power demand of some 20 MW. This
- figure is derived from BAI calculations for JSP I;

- The numerous banana farms in the 30 to 40 km: stretch
between Kamsuuma and just downstream of Jamaame; ’

- The existing Mogambo Phase I scheme and proposed Phase II
developments;

- the towns of Jilib, Kamsuma and Jamaame and the villages in
the area.

For costing purposes it is assumed that a spur 220 kV line would take off from
Jilib and cross the river to serve JSP, running through to the factory, for an
estimated distance of 20 km. Near the factory there would be a 220 kV/33 kV sub-
station, from which single 33 kV lines would run along the main canal to the
northern and southern ends of the joint JSP 1/JSP II area. Total length would be
some 75 km. Along this:line there would be about 30.to 33 kV/440 V sub-stations,
with 120 km of 440 V lines serving pump stations and other consumers. All the
sub-stations would be of 500 kVA capacity.

A 33 kV line would take off from the 33 kV/220 kV sub-station already proposed
by Electroconsult for Jilib and would run along or near to the main Kismayo road
“sduthwards at least as far as several kilometres downstream of Jamaame (i.e. to
serve all the banana areas), a distance of some 70 km. A spur line of several
kilometres length would serve the Mogambo project, the total length of 33 kV
line thus being 75 km. Along this 75 km there would be fifty 33 kV/440 V sub-
_stations, twenty of which would be 100 kVA, ten 250 kVA and twenty 500 kVA.
There would be a total of 175 km of 440 V line leading from these sub-stations.

“6.8.3 Electﬁfication Costs

'Unit rates. for the various components in this distribution network -have. been
_derived from the Electroconsult 1986 report and from recent studies done by MMP
for other African countries. Table 6.16 shows the resultant . capital costs.
“Account ‘has not ‘been taken of the possible contribution which could be made by
o th'e -existing ‘power line running southwards from the Fanoole hydropower ‘station
and the costs of the Jilib proposed 220 kV/33 kV station are not included.

'Tot’al costs are estimated to be about US$ 6.81 rmlllon, of which US$ 5:11
_n‘hlhon would be FE. With FE shadow pricing the economic capital cost would be
- 56Sh 843 million. This is negligible in comparison with. the annual economic
benefits of at least SoSh 1 473 million (Table 6.10 for the Low Price scenario)
and is equivalent to only 6% of the total present value of those benefits at a
10% discount rate.
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Capital Costs of New Electricity Distribution Systems

TABLE 6.16

between Jilib and Downstream of Jamaame

Item

1. Transmission lines

220 kV line
33 kV line (metal towers)
440 V line (wooden poles)

Sub-total

2. Sub-stations

220 kV/33 kV
33 kV/aso Vv
- 100 kVA
- 250 kVA
- 500 kVA

Sub-total

3. Total costs

Unit Unit
rate
(US$)
km 70 000
km 15 000
km 2 000

Nr 1 500 000

Nr 8 000
Nr 11 00O
Nr 16 000

Equivalent in SoSh - SoSh 612.9 million

FE content - 75%

Quantity

20
150
295

Economic cost with FE shadow pricing - SoSh 842.7 million .
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Total
cost
(USs$ '000)

1 400
2 250
590

4 240

1 500
160
110
800

2 570
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CHAPTER 7
BENEFITS FROM THE DEVELOPMENT OF NEW IRRIGATION SCHEMES
7.1 General

Benefit and costs from the development of new irrigation have been calculated
for the following:

- New areas of irrigated bananas;

- Other new areas of private pump irrigation;
- Juba Sugar Project Phase II;

- Homboy Irrigation Project

- Mogambo 1IB;

- Other large-scale Government projects.

The likelihood of these new developments taking place varies widely from
category to category. A major expansion of the private banana farms can be
predicted with confidence, because the 'without Bardheere' area of 3 000 ha is
far below the historical maximum in the Lower Juba, bananas are a highly
profitable crop and, even now, despite the flooding and jilaal low flow
prablems, the industry is expanding. Removal of these constraints should
encourage a marked increase in banana production. Moreaover, being almost
entirely a private sector activity, it does not suffer so much from the
financial and institutional constraints which hinder public sector development.

Similar arguments apply in the case of small-scale pump irrigation. This is
already expanding, with little direct Government assistance, and can be expected
to continue to increase, even if Government makes no special efforts to
accelerate its development. Provision of additional medium-term - credit for
pumpset purchase and scheme construction would, however, stimulate expansion.

In principle, therefaore, substantial benefits from new private irrigation
development can be expected even with no direct Government action other than the
construction of the dam itself, the electrical distribution system in the valley
and the main road from Jilib to the dam site (this will be required anyway, for
the construction of the dam).

Juba Sugar Project is now a well-established scheme which, considering the
severe shortages of fuel and other inputs under which it has operated, has
proved reasonably successful. There seems little doubt that it could be expanded
into a second phase, provided that finance could be obtained. By 1995 the
internal market should be large enough to absorb the additional sugar output.
Difficulty could, however, be experienced in finding sufficient land within
economic reach of the factory. In the original studies it was envisaged that the
6 300 ha required would be located to the north and south of JSP I, which would
result in longer cane haulage distances than for JSP I. A better alternative
might be to build a bridge across the river Juba near Jilib and develop the land
on the left bank, much of which would be suitable for surface irrigation. The
practicability of this option would depend, however, on the future expansion of
Fauoole, because most of the suitable land is earmarked for that scheme.

At this stage it is not possible to forecast where exactly JSP II would be
sited. For analysis purposes a compromise solution has been adopted, therefore,
whereby sprinkler irrigation would be installed (i.e. this represents right bank
rather than left bank conditions), but cane haulage distances would be the same
as for JSP 1 (this implies that JSP I would be on the left bank). Irrigation

supply from the river would be by gravity canal.
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The remaining new irrigation developments being considered in the analysis are
‘large Government projects. Mogambo 1IB is unlikely to be economic, because of
its high capital and recurrent costs. Since its soils and topographic conditions
preclude the use of surface lrrlgatlon Mogambo [IB will have to use sprmkler
irfigation, which is much more expensive. Homboy and other large projects could
produce satisfactory crop benefits, but this will depend on the extent to which
double cropping and high yields can be achieved and on the successful management
of the projects and their farmers. Neither Mogambo IA nor Fanoole have yet come
near their original cropping and production targets.

Attainment of the projected benefits from large Government projects is therefore
considered to be less certain than in the case of private irrigation and JSP II.

- Agricultural benefits from new irrigation development have been based on I:he
prices and returns shown in Chapter 4 and the estimates made for existing
irrigation schemes in Chapter 6. Costs have been based on experience with recent
construction contracts in Somalia (e.g. Mogambo IA and JSP I), the Homboy
estimates and data from irrigation pro;ects in similar conditions elsewhere.
'Although the estimates, are approximate in nature they are considered to be
reasonably reallstlc and to be adequate for the purposes of this broad
assessment of Bardheere bene fits.

72 'New Areas of Irrigated Bananas on Private Schemes
7.2.1 General

As for existing banana farms, costing has been based on an area of 65 ha, with
“5_0 ha -under bananas at any one time. Construction standards and the. level of
._faclhtxes and |nfrastructure provided would be similar to those applied on the
-better banana. farms at present. A gravity drainage system, a low-cost road
system,. buxldlngs and other facilities would be constructed and the land'. would
be .levelled for efficient surface irrigation. Once full production is reached
,I:he)ylelds and net returns would be the same as for existing farms (see Section
6.4

7.2.2 Capital Costs

Tabie 7.1 summarises the capital costs per hectare. These figures are based on
-d?ata from the other cost estimates made in this study and from AHT's 1984 report
on exlstmg deshek and irrigated farming.

'.'Aﬁ JUS$ 2 530 per ha the capital costs are much lower than for large Government
'ac,hemes, though cons:derably hlgher than those for small- scale prlvate

ition _(US$ 440. per hectare). reasons for costs being lower than for
large Government schemes lnclude' ’

- Much of the construction work is done cheaply by the farmer himself,
using his own equipment or that hired in from other farmers, and large
contracting companies are rarely employed.

- With th_e relatively. small size of scheme, simple pump stations,
comprlsmg only a pumpset, piping and discharge box, are sufficient,
whereas large projects like Mogambo and JSP need pump, stations
involving major civil works, inlet channels, draglines for dredging
these channels, etc. .
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- Most farmers deliberately economise on what they consider to be non- -
essential facilities and services, such as offices.

- Most of the new banana areas would probably be extensions to existing

farms rather than new farms, so there would be savings in the costs of
certain facilities and equipment (e.g. vehicles).

TABLE 7.1

Capital Costs Per Hectare for New Banana Land Under
Private Schemes, at 1987 Constant Prices

Item Total FE FE
cost (per cent) cost
(US$) (Us$)
Buildings and services 250 25 62
Unsurfaced road 100 50 50
Bush clearance, land levelling, harrowing 1 000 60 600
Irrigation and drainage system 250 70 175
Irrigation pumping station (120 1/s
electric pumpset plus civil works, piping, etc.) 500 75 375
Vehicles and machinery {excluding tractors
and other agricultural machinery)(l): say, 200 85 170
Miscellaneous costs and contingencies (10%) 230 - 143
Total in US$ 2 530 62 1575
Economic cost S0Sh 298 575

Note: (1) Agricultural machinery is not included, because its capital costs
are taken into account in the tractor costs in the crop budgets.

7.2.3 Recurrent Costs

(a) Pumpset costs:

Annual depreciation and maintenance for an electric pumpset costing US$ 13 800
(see Section 6.4.3), would be 10%, or US$ 1 380. With an 80% FE content direct
FE costs would be US$ 1 100 and economic costs would be SoSh 174 900; costs per
ha of irrigable land (65 ha) would then be US$ 17 and SoSh 2 700 respectively.

(b) Pumping Electricity Costs:

Based on the figures presented in Section 6.4.4, average annual water

requirements for 50 ha of bananas would be 1 667 500 m-> at the river pump
station and total consumption of pumping electricity would be 37 984 kWh. At
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SoSh 6/kWh the total cost would be SaSh 227 900, or SoSh 3 500 per hectare of
irrigable land. This does not include the irrigation of annual crops on the
fallow land - the costs and benefits of these crops have been excluded from the

-analysis.

{c) Other Costs:

Somalfruit estimate other recurrent costs to be as follows:

Item SaSh/ha SoSh/ha
of bananas of banana farm
(50 ha/farm) (65 ha farm)
Management 12 000
Cleaning:
Drains 4 400
Canals 6 000
Total 22 400 17 230

Allowance should also be made for maintaining buildings, roads and non-
agricultural vehicles and machinery. The total capital cost of these items (see
Table 7.1) is US$ 550 per hectare. At 10% of this sum, annual maintenance. costs.
would be US$ 55 per hectare (SoSh 4 950 per hectare).

Based on these estimates, Table 7.2 shows the total recurrent costs per hectare
"of banana land. These would reach their full level in the second year after
development begins, being 50% of this level in the first year.

TABLE 7.2

Recurrent Costs Per Hectare for New Banana Land Under
Private Schemes, Excluding Crop Production Costs

(SoSh)
Item ' Cost Direct Economic
FE cost cost
(Us$)
Pumpset depreciation and maintenance 1 900 17 2 700
ﬁu’_“mpingj-electrit:ity 3 500 3.500
‘Management -and irrigation and
“drainage ‘maintenance 17 230 57(30%) 19 810
Other maintenance 4 950 17(30%) 5 690
Misce llaneous costs (10%) 2 760 3(30%) 3170
30 360 94 34.870
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7.2.4 Benefits

With the net return per hectare shown in Table 4.2 and 0.77 ha of bananas per
hectare of irrigable land (i.e. 50 ha of bananas on 65 ha total area) net
returns per hectare would be:

1. High Prices

- Economic bene fil SaSh 336 400
- Direct FE benefit US% 4 337

2. Low Prices
- Economic bene fit SoSh 265 000
- Direct FE benefit us$ 3547
The build-up of these benefits on a hectare of new banana. land is assumed to be
as follows:

Year Percentage of
full benefit

1 (construction and -
planting year)

2 40

3 80

4 onwards 100

A rapid build-up can be expected, because most of the new banana land is likely
to be developed by existing growers who already have considerable experience of
banana growing.

7.2.5 Total Benefits and Costs From New Areas of
Private Banana Schemes

As described in Section 3.6.3, the. assumption made is that, with Bardheere, the
private banana farm area would expand by 586 ha per year from 1995 to 1999, the
total new area being 2 930 ha. With 75% of this being under bananas and 25%
under fallow, the banana area would be 2 200 ha.

Total economic net benefits from the development of new private banana land
owuld be very high (see Table 7.3), reaching SoSh 883 million per annum and
SoSh 674 million per annum at High and Low prices respectively. At a 10%
discount rate the present value of net benefits as at 1994 would be
SoSh 5 288 million and SoSh 3 856 million respectively. These very high benefits
are a result of Lhe relatively low capital and recurrent costs of expanding the
area of private banana farms and the fact that bananas are a very profitable
crop, with high FE returns, since most of the additional output would be
exported.
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This is reflected in the annual net FE benefits shown in Table 7.4. By the year
2007 these are estimated to reach US$ 12.4 million and US$ 10.1 million at High
and Low prices respectively, present values at a 10% discount rate being
US$ 81.3 million and US$ 65.5 million. These would be slightly reduced if the
electricity used for pumping were assumed to have some direct FE cost, but the
reduction would not be great.

These economic and FE bene fit estimates could be regarded as fairly conservative
in terms of the additional private banana area which would be developed in the
future (2 930 ha). Due to expected export markel constraints, the total
expansion in bananas in the Lower Juba resulting from Bardheere has been assumed
to be confined to 6 430 ha, of which 3 S00 ha would be on the Homboy and
Smallholder Banana Pilot Projects. If .these two government projects did not go
ahead or had reduced areas of bananas a greater expansion of private banana
farms would be possible, within the overall limit set by the size of the future
export market. Benefits from the expansion of private banana farms would then be
correspondingly greater.

7.3 Expansion of Other Private Pump Irrigation
7.3.1 General

Based on Tables 3.2 and 3.6, the expansion of small-scale private pump
irrigation due Lo Bardheere has been assumed Lo total 8 800 ha by the year 2005,
the increase being at a rate of 800 ha per year over the 1995 to 2005 period.

7.3.2 Capital and Recurrent Costs

Costing for small-scale private irrigation development has been based on a farm
of 5 ha net irrigable area growing the mixed cropping pattern shown in Table
3.7, with an annual cropping intensity of 225%. Such farms normally have 20 to
30 /s diesel-driven mabile pumpsets and a simple irrigation distribution system
built with hand labour. Due to their scattered distribution, most of these pump
schemes are unlikely to be electrified for many years, so the costing assumes
diesel rather than electric pumping.

(a) Capital Costs
Capital costs are estimated to be as follows:

Diesel pumpset (20 to 30 1/s) US$ 1 600 (80% FE)

Pump station civil works (oytlet box
etc.) : 20% of pumpset cost US$ 320 (40% FE)

Construction of irrigation

distribution system by the farmer

and other labour: say, 50 man days/ha

at the economic price of labour of

SoSh 110/day SaSh 27 500

Total economic costs would thus be SoSh 200 000 without FE shadow pricing, or
SoSh 40 000 (US$ 441 at the official exchange rate) per ha. With FE shadow
pricing they would be SoSh 263 000, or SoSh 52 600/ha. FE costs would be
US$ 1 408, or USH 282 /ha.
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These costs are very low compared with those of large government projects or
even the private banana farms. This is because these schemes are small and easy
to develop, the main cost being the pumpset itself. They are usually located
near the river and normally involve little more than a pumpset and the
construction of a simple network of earthen irrigation channels by hand.

(b) Recurrent Costs
With an eight year diesel pumpset life, and spares and maintenance costs being

the same as depreciation, annual pumpset costs excluding fuel would be as
follows:

Financial cost SoSh 36 000
FE cost (80%) Us$ 320
Economic cost (FE shadow priced) SoSh SO 400

With the assumed cropping pattern the average annual irrigation water
requirements and pumpage for a 5 ha scheme would be 108 800  m- as shown in
Table 7.5.

TABLE 7.5

Average Annual Irrigation Pumpage for a 5 ha
Private Pump Scheme

Crop Area Net crop Total
(ha) requirement requirement
per ha (m3)
(m3)

Rice 0.5 14 280 7 140
Maize 4.5 3 500(1) 15 750
Sesame 3.5 3 300(1) 11 550
Pulses 1.0 3 300(1) 3 300
Vegetables 1.75 3 300(1) 5 775
Total 43 515

Requirement at pump station, assuming

40% averall irrigation efficiency 108 800
Note: (1) Approximate estimates based on Homboy Projéct
calculations.

With a pumping output of 148.2 m3>/l of diesel fuel (see Section 6.5) total

diesel consumption would be 734 | per annum. With an addition of 10% for

lubricants, the annual costs would be: ‘
Economic cost, at SoSh 59/1 + 10% SoSh 47 600

Direct FE cost, at US$ 0.38/1 + 10% Us$ 307
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A -sum.of SoSh 1 100/ha, equivalent to 10 man days of labour, has also been
“included in order to cover general scheme maintenance. Total annual recurrent
costs for a5 ha scheme would then be:

Economic cost Direct
FE cost
(Us$)
Pumpset maintenance and
depreciation 50 400 320
Fuel and lubricants 47 600 - 307
Scheme maintenance S 500 -
Total 103 500 627
Per hectare 20 700 125

Costs ;are assumed to be only 50% of the full level in the first year of
development.

7.3.3 Benefits

Table 7.6 shows the benefits from a 5 ha scheme at full production. Since such
-schemes can be developed very rapidly, the assumption made is that the build-up
in benefits would be correspondingly rapid, the benefits being 25% of the full
level in the first year of development, 75% in the second year and 100% from the
third year onwards.

7.3.4 T6tal Benefits and Costs from the Expansion of Other Private
Pump Irrigation

Table 7.7 shows “the total year-by-year economic benefits and costs for the
expansion of small-scale private pump irrigation due to Bardheere. Total annual
net benefits would be very high, reaching SoSh 1 049 million and SoSh 789
million at High and Low prices respectively by the year 2007. At a 10% discount
rate the present value of net benefits as at 1994 would be SoSh 5 672 million
and SoSh 4 188 million respectively. These very attractive returns: are due
primarily to the low capital and recurrent cost.s of this type of small-scale
private pump irrigation.

Direct foreign exchange benefits per year from the expansion of this form of
- irrigation (Table 7.8) would also be high, reaching US$ 4.8 million and US$ 3.6
million at High and Low prices respectively by the year 2 007. At a 16% discount
raté the respective net present values as at 1994 would be US$ 25.8 million and
‘US$ 18.8 million.

7;4 Juba Sugar Project Phase II
7.4.Y JSP II Capital Costs

(a) JSP 11 Sugar Factory

Capacity at the existing JSP sugar factory is 70 000 tonnes of sugar per annum.
This wouid be fully utilised by JSPI when production reaches its full level
_'after Bardheere is built. JSP II would thus need a new factory, which could be

7-10



TABLE 7.6

Annual Benefits from a 5 ha Private Pump Scheme at Full Productiaon
(at 1987 Constant Prices)

Crop Area Economic returns Direct FE returns
(ha) (SoSh '000) (Us$)
High Prices Low Prices  High Prices Low Prices

Rice: 0.5

Returns/ha(l) : 56.8 28.4 599 374
Total 28.4 14.2 299 187
Maize: 4.5

Returns /ha(l) 42.4 3.0 368 295
Total l?O.B 148.5 1 656 1327
Sesame: 3.5

Returns /ha(l) 41.9 32.5 339 279
Total 146.6 113.7 1186 976
Pulses: 1.0

Returns/ha(l) 24.6 19.1 226 184
Total 24.6 19.1 226 184
Vegetables 1.75

Returns/ha(l) 176.6 146.6 - -
Total 309.0 256.6 - -
Total 699.4 552.1 3 367 2 674
Per hectare 139.9 110.4 673 535

Notes: (1) See Table 4.2.
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gither an extension to the existing unit, but operating independently to a
‘considérable. degree, or oh a completely new site. For costing purposes the
forrmer alternative has been adopted.

‘The JSP 1 factory cost US$ 62 million and was built in the late 1970s. On the
basis of an inflation rate of 3% per annum between the late: 1970s and 1987
“faccording to IBRD's MUV Index, it has, in fact, been slightly below this) and
“takihg the JSP I factory construction period mid point as being 1978, the cost
in 1987 prices would be $81 million. As an expansion of an existing site the
costs for JSP II might be somewhat less, but on the other hand, inflation of
.sugar factory costs could well have been higher than 3% per annum. To estimate
JSP II factory capital costs, therefore, we have taken the US$ 81 million
figure and multiplied it by the ratio between JSP I and JSP 1I factory
capacities (70 000 t/annum and 63 000 t/annum) to arrive at a capital cost
of US$. 73 million. The JSP 1l capacity is based on the sugar yield of 10.0 t/ha
estimated for JSP I with Bardheere.

(b) Other JSP II Capital Costs

‘-Excludmg the factory, JSP I is assumed to have cost about US$ 144 million
($19 550/ha aL current prices) after allowing for the US$ 5 million of proposed
‘additional expenditure on drainage, roads and other facilities. JSP II could be
expected to be somewhat cheaper, because of the use that JSP II would make of
JSP I's existing infrastructure and services (e.g. headquarters offices and
-workshops). Costing of JSP Il has been based on experience from JSP I and
*Mogambo Phase I and on the cost estimates made for the Homboy study. As'shown in
"I'able 7.9, total capital costs are estimated to be US$ 188.2 million
(US$ 29 870/ha), of which US$ 133.6 million (71%) would be foreign exchange.

“With FE shadow pricing the economic cost would be SoSh 22 951 million. Based on
the programme shown in Table 3.5, this expenditure is assumed to be .incurred
;over a six year period from 1993 to 1998, cane and sugar production beginning in
.1995, the third year of development, and reaching its full level in the year.
2_000
7.4.2 JSP II Recurrent Costs
‘Recurrent costs of cane productien, harvesting and transport are covered in the
.-crop budget presented in Table A.18 of Appendix A. Other recurrent costs would

include:

- factory operating costs

- electricity for irrigation and drainage pumping

- irrigation and drainage pumpset maintenance and depreciation

- other sprinkler irrigation costs

- scheme administration, management and maintenance

(a) Factory Operating Costs
In Section 6.1.2 JSP 1 factory operating costs excluding depreciation  were

estimated to be JS$ 80/tonne of sugar, of which US$ 32/t was directly variable
with the level of sugar output. As a rough approximation a further US$ 20/t has
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TABLE 7.9

JSP II Capital Costs (US$ million at 1987 Prices)

ltem Total Fe(l) FE
cost per cent cost
(Us$) (Us$)
Non-Sugar Factory Costs
Buildings, services and roads 15.1 60 : 9.1
Sampling, testing and operation 0.9 70 0.6
Bush clearance, level survey and
land planing 8.8 70 6.2
Canal and drain earthworks 8.8 70 6.2
Canal and drain structures 4.7 70 3.3
Sprinkler irrigation system 53.0 80 42.4
Drainage pump stations 0.9 75 0.7
Vehicles and machinery 3.8 85 3.2
Engineering design and supervision (10%) 9.6 80 7.7
Contingencies (10%) 9.6 7.2
Sub-total 115.2 . 68 78.9
Sugar factory 73.0 75 54.7
TOTAL ~188.2 71 133.6
Cost per hectare Us$ 29 870
Note: (1) These represent the assumed actual direct FE expenditure rather

than the FE percentages demanded by contractors. Contractors often
require FE percentages approaching 100% but then use part of the
sum on local expenditure (labour, materials, ete.).
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been added to cover depreciation (i.e. replacement) of plant and equipment, but
not the factory itself, which is assumed to last for the whole 40 years of the
project life). At a projected sugar yield of 9.98 t per cane hectare (Section
6.11.2), total sugar output would be 62 874 tonnes. Factory costs would thus be
US $ 6,29 million. With an overall FE content of 75% the economic cost would be

SoSh 778 million-per year.
(b) Electricity for Irrigation and Drainage Pumping

For JSP I total' pumping electricily consumption with Bardheere for sprinkler
irrigation and drainage was estimated to be 35.771 million kWh (Section 6.1.4),
costing SoSh 214.5 million per year at economic prices. Based on the JSP II
‘irrigated area of 6 300 ha, as compared with 7 365 ha on JSP I, the electricity
cost for JSP II would be SoSh 183 million.

(e) Pumpset Maintenance and Depreciation

The total JSP I capital costs of electric sprinkler and drainage pumpsets was
:estimated to be US$ 1 040 000 and US$ 426 000 respectively, the total being
‘US$ 1 466 000.. Annual maintenance and depreciation would be 10% of thls,
US$ 147 000. With an 80% FE content the FE cost would be US$ 118 000 and the
economic cost would be SoSh 15 million. With the JSP II irrigated area being
85.5% of the JSP I area, the comparable figures for JSP II would be an FE cost
of US$ 101 000 ard an economic cost of SoSh 13 million.

(d)- Other Sprinkler Irrigation Costs

Of 'the US$ 53.0 million capital cost for the sprinker irrigation system (see
Table 7.9) US$ 34.3 million (65%) would be for the buried mains and distfibution
:system. Maintenance costs for this system would be low and replacement. very
infrequent. Taking 1% of the capital cost to cover such expenditure, annual
costs would be Usg 343 000. A further US$ 12.4 million of the capital inyestment
would be for the sprinkler equipment, for which maintenance and depreciation
costs would be much higher. Allowing 10% per annum for: each, recurrent
expenditure on the sprinkler equipment would be US$ 2 480 000 per anrium. The
overdll FE content of these costs is assumed to be 75%, in which case the- tqtal
"FE costs would be US$ 2 823 000 and the economic cost would be SoSh 349 million.

(e) Scheme Administration, Management and Maintenance

These costs include staff and labour, scheme maintenance, administration and
‘other”overheads: Budgetted expenditure for such items in the JSP 1987 budget are
as follows, based on the exchange rate of SoSh 100 per US$ 1 assumed in the
budget and the total J5P I area of 7 365 ha:

US$ /ha

per annum
Administration 599
Area upkeep (presumably this covers all
general scheme maintenance) 158
Various Agricultural Department Overheads
(Agric. Admin., Agronomy, Agric. Manager's
Overhead, and Planting Section) 43
Total 800

Source: JSP 1987 Budget, Tables 10 and 13.
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Costs per hectare could be expected to be lower in JSP II, because it would be
an extension to the existing J5° 1 and would share some of its staff and
facilities. Area upkeep costs would probably not be much reduced, but
administrative costs per hectare should be significantly lower. Based on
discussions with BAIl, they have been taken to be 60% of JSP I costs, or
US$ 480/ha, of which 60% would be FE. Total JSP II costs would thus be
US$ 3 024 000, FE costs would be US$ 1 814 000 and economic costs would be
SoSh 354 million.

(f) Total Recurrent Costs
Table 7.10 shows the annual recurrent costs for JSP II at full production,
excluding cane production, harvesting and transport. Economic costs would be
SaSh 1 677 million and direct FE costs US$ 11.03 million per year.

TABLE 7.10

JSP 11 Annual Recurrent Costs, Excluding Cane Production,
Harvesting and Transport (at 1987 Constant Prices)

Item Economic Direct FE
cost cost
(SoSh million) (US$ '000)
Factory operating
costs 778 6 290
Pumping electricity ‘ 183 -

Pumpset maintenance
and depreciation 13 101

" Other sprinkler
irrigation costs ' 349 2 823

Scheme administration,

management and main-
tenance 354 1814

Total 1677 11 028

7.4.3 JSP 1I Benefits

(a) Gross Output

At full production JSP II would produce 62 874 tonnes of sugar per year, worth
SoSh 3 659 million at the economic price of SoSh 58 200/t (Table 6.2) and

US$ 25.53 million in terms of direct FE savings (based on the FE value of
US$ 406/t given in Table 6.2).
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-(b) Costs of Cane Production, Harvesting and Transport

Assuming- 3.5 ratoon crops per plant crop (the assumed JSP I average), the costs
per total hectare of cane (6 300 ha) calculated in Table A.18 are SoSh 136. 200
‘at ecanomic prices and US$ 704 in direct FE. Total JSP II costs would then :be
“50Sh-858 million at economic prices and US$ 4.44 million in direct FE.

(e) Net Returns

Based on the above figures, net returns per year would be SoSh 2 801 million at
‘economic prices and US$ 21.09 million in direct FE.

7.4.84 Total JSP Il Benefits and Costs

Table 7.11 shows the estimated year-by-year benefits and costs for JSP. II.
“Economic returns from the project would be low, with an internal rate of return
of only 2.9% at economic prices and 5.6% in terms of direct FE. This is.a result
mainly of the.high capital and recurrent costs of such projects. Eveh with the
‘comparativelyhigh cane-and sugar yields attainable on JSP, the recurrent costs
would be equivalent to 50 to 60% of annual benefits at full production, leaving
a correspondingly reduced sum to meet the capital costs.

A major reason for JSP II low returns is the very high costs associated with
sprinkler irrigation. Sprinkler irrigation is expensive in terms of both capital
costs (US$ 8 400/ha excluding contingencies and engineering and supervision) and
recurrent costs. Maintenance and replacement expenditure on the .sprinkler
equipment would be particularly heavy, because of its vulnerability to-damage
and its comparatively short working life. If JSP 1I would be developed using
surface rather than sprinkler irrigation its returns would  be substantially
‘improved. The difficulty, however, would be to find a large enough contiguous
area of suitable land.

7.5 Homboy Project

The economic returns from Homboy Project are detailed in Annex 1. Int:ernal rates
of return (IRRs), were calculated to be as follows:

High Prices Low Prices
(%) (%)
Main analysis 18.8 14.7.
Returns if bananas are
excluded from the
project 11.6 8.4

}'At a 10% discount rate net present values (NPVs) as at 1992 for the main
-analysis were US$ 54.90 million (SoSh 4 941 million) at High Pricés and
US$ 27.33 million (SoSh 2 459 million) at Low Prices. Taking 1994 -rather
than 1992 as Year 0, the respective NPVs would be SoSh 5 979 million and
SoSh 2 975 million.
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Homboy Project thus gives attractive returns and could make a significant
contribution towards meeting the costs of Bardheere dam. It should be noted,
however, that these high returns are dependent on the successful introduction of
smallholder banana production on one third of the project area. Export banana
‘production by smallholders has not been tried on a commercial scale before in
Somalia. If it proved to be unsuccessful, and bananas were not grown in the
project, returns would be greatly reduced, the IRRs falling to 11.6% at High
Prices and 8.4% at Low Prices.

7.6 Mogambo {IB Project
7.6.1 General

Mogambo IIB would have an irrigated area of 1 886 ha, say 1 900 ha, all under
sprinkler irrigation. Cropping is assumed to be based on a Homboy type of
general arable rotation with 200% annual intensity, with 60% maize, 48%: cotton,
48% sesame, 36% cowpeas and 8% vegetables. Total lrn?atlon requirements at the
pump station would be 13 000 m3/ha or 24.7 million m>. No land levelling, flood
-'protectlon or extra drainage pumping equipment would be required, but an extra
2.2 mJ/s of pumping capacity would be installed at the existing river pump
-.station. Little expenditure on canals would be necessary because the sprinkler
systems would pump directly from the existing Phase I canals or from short spurs
leading off them.

7.6.2 Mogambo IIB Capital Costs

Costing has been based particularly on the actual costs recorded on the existing
Mogambo project. As shown in Table 7.12, total capital costs are estimated to be
“US$ 30.35 million (US$ 15 970/ha), of which US$ 23.09 million (76%) would be FE.
- At US$°15 970, costs' per hectare would be substantially greater than for Homboy
and also for many new surface irrigated projects, because of the very high costs
of the sprinkler irrigation system, at about US$ 8 400/ha.

*With FE shadow pricing the economic cost would be SoSh 3 769 million. As an
extension to an existing scheme, with few major civil works (e.q. pump stations
or main canals) required, Mogambo 1IB could be developed fairly rapidly; a two
year construction period has therefore been assumed.

7.6.3 Mogambo 11 B Recurrent Costs
(a) Electricity for Irrigation and Drainage Pumping

At 11 720 m3/ha annual consumption at the sprinkler pump station the total
spinkler pumpage would be 22.27 million m (MCM). Taking the same sprinkler
irfigation output as for Mogambo IA, 3.7 m /kWh annual electrical consumption
would be 6.019 million kWh.

‘With an output of 43.9 m3/kWh (see Section 6.3. 3), annual consumption for: river
pumping would be 0.563 million kWh. Taking the Mogambo I and IIA drainage
pumpingenergy consumption of 122 kWh/ha, drainage pumping for Mogambo IIB would
use 0.232 million kWh per year.

Total pumping energy consumption for Mogambo I8 would thus be 6.814 million kWh
and the annual cost would be SoSh 40.9 million.
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TABLE 7.12

Mogambo 1IB Capital Costs (US$ '000 at 1987 Constant Prices)

item

Buildings, services and roads
Sampling, testing and operation

Bush clearance, level survey and
land planing

Earthworks

Drain structures

Water control equipment

Irrigation pumping equipment and instaliation
Sprinkler irrigation system

Vehicles and equipment
(excluding farm machinery)

Engineering design and supervision (10%)

Contingencies (10%)

Total

Cost per hectare

7-21

Total
cost

(US$)
3 790
268

2 656
289
555
275
36§

15 985

1106
2 529

2 529

30 350
15 970

FE
(per cent)

60

70

70
70
70
80

80
80

85

80

76

FE
cost
(US$)
2274

188

1859
202
388

219
295

12 788

940
2 023

1915

23 091



®) Pumpset Maintenance and Depreciation

Capital costs of the additional river pumping equipment needed for Mogambo 1IB
would be US$ 369 000, in which case annual maintenance and depreciation would be
US$ 36 900, of which 80% (US$ 29 500) would be FE. Annual economic costs would
thus be SoSh 4.6 million.

The JSP 11 sprinkler and dramage pumpsel maintenance and depreciation cost
'would be SoSh 2 060/ha at economic prices and US$ 16.0/ha in direct FE (Section
7.4.2). Applying the same figures to Mogambo IIB, total annual costs would be
SoSh 3.9 million and US$ 30 400 in direct FE.

(c) Other Sprinkler Irrigation Costs

Taking the JSP- II figure for maintenance and replacement expenditure on
sprinkler irrigation systems (SoSh 55 400/ha economic costs and US$ 448/ha in
direct FE), the comparable costs for Mogambo IIB would be SoSh 105 million
economic costs and US$ 851 200 in direct FE.

(d)- Other Costs

Scheme maintenance costs have been taken to be 2% of the capital costs of
buildings, services and roads, earthworks, drain structures and water control
-equipment, or US$ 98 200, of which the FE cost would be 65% (US$ 63 800). The

economic cost.would thus be SoSh 7.6 million per year.

Operation, maintenance and replacement costs of wvehicles and equipment,
_excluding agricultural machinery, have been taken as 30% of the capital costs,
or US$ 331 800, with an FE cost of US$ 232 300 (70%). The annual economic cost
would thus be SoSh 40.3 million.

Staff and labour costs, excluding expatriate technical assistance, are estimated
to be SoS5h 18 million at both economic and financial prices, with no direct FE
cost. An allowance of US$ 100 000 per year (FE cost US$ 75 000) has been made
for expatriate technical assistance for the first three years of scheme
_operation, the economic cost being SoSh 12.4 million per year.

(e) Total Recurrent Costs
‘Table 7.13 shows the total recurrent costs of Mogambo IIB at full development,
excluding crop production costs. Costs would be high, at SaSh 115 900/ha and

US$ 635/ha in direct FE, largely because of the heavy costs of sprinkler
irrigation operation, maintenance and replacement.

7.6.84 Mogambo 11B Benefits

Table 7.14 shows the -calculation of Mogambo 1B benefits at full production,
‘based on the cropping pattern outlined in Section 7.5.1 and the net returns per
‘hectare given in Table 4.2.
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TABLE 7.13

Mogambo IIB Annual Recurrent Costs, Excluding Crop Production Costs
(at 1987 constant prices)

Item Economic cost Direct FE cost
(SoSh million) (USs$ 000)
Pumping electricity 40.9 -
Pumpset maintenance and depreciation 8.5 59.9
Other sprinkler irrigation costs 105.0 851.2
Scheme maintenance 7.6 63.8
Vehicle and equipment operation,
maintenance and replacement 40.3 232.3
Staff and labour 18.0 -
Total SoSh 220.3 us$l 207.2
Cost per hectare 115 900 635
Annual cost of expatriate
technical assistance in first
3 years of operation 12.4 75.0
TABLE 7.14
Mogambo IIB Economic and Direct Foreign Exchénge
Benefits (at 1987 Constant Prices)
Economic returns Direct FE returns
(SoSh '000) (US$)
_ High Prices Low Prices High Prices Low Prices

Net returns/ha '
Maize 53.0 40.5 463 365
Cotton 81.9 78.1 779 751
Sesame 52.8 42.2 409 ‘ 328
Cowpeas 34,3 25.8 310 245
Vegetables 252.0 210.1 - ‘ -
Total net returns
Maize (1 140 ha) 60.4 46.2 528 416
Cotton (912 ha) 74.7 71.2 710 685
Sesame (912 ha) 48.2 38.5 373 299
Cowpeas (684 ha) 23.5 17.6 212 168
Vegetables (152 ha) 38.3 31.9 - -
Total 245,1 "205.4 1823 1 568
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7.6.5 The Economic Viability of Mogambo IIB

Comparison of the annual recurrent costs (Table 7.13) with the annual benefits
(Table 7.14) shows that Mogambo IIB would not be economically viable. At High
Prices its economic benefits (SoSh 245 million) would be only SoSh 25 million
(11%) higher Lhan its recurrent costs (S6Sh 220 million), leaving little: surplus
to- meet the capital expenditure. Given this situation, the internal rate. of
return ‘over the 40 year analysis period applied for all the Bardheere economic
analyses would be negative. At Low Prices the results would be considerably
worse, since the annual benefits would not cover even the annual costs,-the
deficit being SoSh 15 million per annum. Clearly, development of Mogambo IIB
cannot be justified on economic grounds. The main reason is that the area is-not
suitable for surface irrigation, so sprinkler irrigation would be required, ‘with
its attendant high capital and recurrent costs.

7.7 Unidentified New Government Projects
7.7.1 General

Approximate costings have been prepared for typical new large government
irrigation projects (over 1 000 ha) probably located upstream of Jilib on
slightly undulating topography similar to that at Mogambo and a fairly dense
‘bush and tree cover, like Mogambo. Surface irrigation would be used, water being
purnped from the river Juba by electric pumps. Soils would be ‘the ‘heterogeneous
alluval sediments of the type found at Mogambo and Homboy. These are suitable
for a wide range of crops, and costings have been based on two alternative
farming systems, double cropping of paddy rice and double cropping of other
“crops (the Homboy Mixed Arable Cropping System). Flood protection would not be
required, because Bardheere dam would have eliminated major flood problems, but
gug(\}ged drainage would be necessary. The project area has been taken to be
ha,

7.7.2 Capital Costs

The, main capital costs have been estimated largely on the basis of past
gXperience with Mogambo and the provision of a reasonably high standard of
-infrastructure and services. In the economic analysis an alternative  capital
cost .scenario has, however, also been evaluated, in which the costs would be
very much  lower, of the order envisaged for Homboy. For this scenario the
.capital costs have been taken to be half those assumed for the main analysis,
but ‘with the recurrent costs being the same as for the main scenario.

Table 7.15 shows the assumed capital costs for the main scenario, for a 3 000 ha
project. Costs are estimated to be US$ 31.36 million (US$ 10 450/ha), of which
US$ 21.97 million (70%) would be FE. Total economic costs would be SoSh 3 810
million. Since the difference in capital costs between the Tice and' mixed
cropping system would be small this figure has been applied for both. '

7.7.3 Recurrent Costs

(a) Electricity for Irrigation and Drainage Pumping

Drainage pumping energy use per hectare would be the .same as for Mogambo,
122 'kWh/ha per year, so total annual consumption would be 0.366 million kWh,
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TABLE 7.15

Capital Casts for a Typical 3 000 hectare Government Irngatlon Project
(US$ 000 at Constant 1987 Prices)

Item Cost per Total FE FE
hectare cost (%) cost
(Us$)
Buildings, services and roads 2 000 6 000 60 3 600
Sampling, testing and operation 140 420 70 294
Bush clearance, level survey and
land planing 2 500 7 500 70 5 250
Irrigation and drainage system 2 700 8 100 70 5 670
Irrigation pump stations spot) 1500 75 1125
Drainage pump stations 290 870 75 652
Vehicles and equipment 580 1740 85 1479
Engineering design and
supervision (10%) 2 613 80 2 090
Contingencies (10%) 2 613 1 807
Tatal 31 356 70 21 967
Cost per hectare US$10 450 . uUs$7 320

Note: (1) This is for double-cropped rice. It would be about US$ 200 per
hectare less faor mixed cropping.
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Full rice double cropping would require 33 350 m3/ha at the river pump station,
the annual total thus being 100.0 MCM. At 43.9 m /kWh total electricity
consumed would be 2.278 million kWh. Mixed double cropping would need
. 20 550 m>/ha, the annual-total being 61.6 MCM and annual electricity consump-
tion being 1.403 million kWh.

At SoSh 6/kWh, annual pumping electricity costs would be:

SoSh million
Rice double cropping ' 15.9
Mixed double cropping 10.6

(b) Pumpset Maintenance and Depreciation

Based on the Mogambo I and IIA figures (Section 6.3.2), the capital costs of
drainage pumpsets would be US$ 63/ha. At 10%, annual maintenance and
dépreciation- would cost US$ 6.3/ha, or US$ 18 900 for a 3 000 ha project,. of
which 80% (US$ 15 120) would be FE. The economic cost would be SoSh 2.4 million.

For rice double cropping the capital cost of electric pumpsets for irrigation
supply would be US$ 516 000, whereas for mixed cropping it would be US$ 336 000.
Maintenance and deprecxatlon costs would be US$ 51 600 and US$ 33 600 respec-
tively, of which US$ 41 300 (80%) and US$ 26 900 would be FE. Economic costs
would thus be SoSh 6.5 million and SoSh 4.2 million. Total annual pumpset
- maintenance and depreciation costs would then be SoSh 8.9 million for rice
* cropping and SoSh 6.6 million for mixed cropping.

(c) Other Costs

Scheme maintenance has been taken as 2% of the capital cost of buildings,
services and roads, the irrigation and drainage system and the irrigation.and
drainage system, the total annual cost thus being US$ 329 400 and the FE cost
being US$ 214 100 (65%) The economic cost would thus be SoSh 39.3 million.

Operation, maintenance and replacement costs of vehicles and equipment, and
staff ‘and labour costs have been calculated by applying the per hectare costs
derived for Mogambo IIB (Table 7.13). On this basis the economic cost for a
3-000 ‘ha project would be SoSh 92.1 million per year and the direct FE cost
would be US$ 366 800.

Being:4 new project, more:expatriate technical assistance is likely to be needed
“than for Mogambo 118 and for a longer period. An allowance of US$ 250 000 per
~year (FE cost US$ 187 500) for the first five years of operation has therefore

been made.

(d) Total Recurrent Costs

Table 7.16 shows the total recurrent expenditure for a 3 000 ha project at full
development, excluding crop production costs. Economic costs would be
SoSh 49 500 to 52 100/ha, less than half those for Mogambo IIB. Since the costs
for the rice and mixed cropping systems are so similar the same figure, the
average of the two costs, has been used for the economic analyses.
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7.7.4 Benefits

Table 7.17 summarises the annual benefits from a 3 000 ha project at full
production.

7.7.5 Total benefits and Costs from a 3 000 ha Project

Tables 7.18 to 7.21 show the year-by-year benefits and costs for a 3 000 ha
project for the two cropping patterns, two crop price scenarios and ‘high’
capital costs. Construction is assumed to take four years, starting in 1998, and
full benefits would be reached in 2005. Internal rates of return (IRRs) at
economic prices would be as follows:

Internal rates

of return

(%)
High Prices:
- Rice cropping 4.8
- Mixed cropping 3.6
L.ow Prices:
- Rice cropping -4.5
- Mixed cropping 1.7

Returns from investment in new government irrigation projects thus do not appear
to be attractive, even with intensive cropping and High crop prices. One reason
is that the recurrent expenditure needed to operate and maintain such schemes is
high. Even in the most favourable situation, rice cropping with High Prices
(Table 7.18), recurrent costs at full development are equivalent to over one
third of the annual economic benefits. Foreign exchange returns are, however,
better than the economic returns, with IRRs ranging from 6.1% to 12.9%.

If capital costs were only half the level assumed for the main analysis, being
similar to the per hectare costs envisaged for Homboy, IRRs would be
substantially higher, as follows:

IRR (%)
High Prices: .
- Rice cropping 2.8
- Mixed cropping 8.2

Low Prices:
- Rice cropping -2.0
- Mixed cropping 5.7

Even with these low capital costs, however, this type of new project would be
marginal in economic terms. Moreover, the low costs imply a lower standard of
scheme infrastructure and services, which may well make the scheme more
difficult to operate and manage effectively and may thus result in a reduced
level of crop output and economic benefits.
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TABLE 7.16

‘Annual Recurrent Costs of a 3 000 ha Project,

ftem

Pumping electricity

Pumpset maintenance
and depreciation

Scheme maintenance
Staff, labour, vehicles
and equipment

Total

Cost per ha

Annual cost of expatriate

TA-for 5 years

Rice cropping

Excluding Crop Production Costs

Mixed cropping

Fconomic Economic FE
cost cost cost cost
(SaSh (Us$ '000) (SoSh (US$ '000)
million) million) -
15.9 10.6
8.9 56 6.6 42
39.3 214 39.3 214
92.1 337 92.1 337
156.2 607 148.6 593
SoSh 52 100 us$202 SoSh 49 500 Us$198
30.9 187 30.9 187
TABLE 7.17

Annual Benefits from a 3 000 ha Projeét
(at 1987 constant prices)

'Economic returns
(SoSh million)

High
Prices

1. Rice Double Cropping

Returns per crop ha (SoSh'000)

Total returns from 6 000 ha

of rice

2, Mixed cropping

71.8

430.8

Reéturns per ha of land, as for

Mdgambo 11B (Table 7.14)

(505h '000)

Tatal returns on 3 000 ha

129.0
387.0

7-28

Low
Prices

33.6

201.6

-108.1
324.3

FE returns
(Us$ 000)
High Low
Prices Prices
732 431
4 392 2 586
959 825

2 877
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7.8 Overall Bardheere Benefits from New Irrigation

Asgsuming that only developments which produce IRRs of, say, 7 to 8% or more are
considered to produce positive net benefits (i.e. taking 7 to 8% as the
breakeven point in terms of economic viability), the main Bardheere benefits
from new irrigation would come from the expansion of private banana farms and
small-scale private pump irrigation and the Homboy Project. JSP Il and Mogambo
11B would not be worth building and other new projects as yet unidentified would
be marginal in economie terms.

At a 10% discount rate, the total present value of net benefits from new private
sector irrigation and the Homboy Project as at 1994, the year before the dam
comes into operation, would be as follows, in SoSh million:

High Prices L.ow Prices
Expansion of private banana farms
(Table 7.3 5 288 3 856
Expansion of small-scale private
pump irrigation (Table 7.7) 5672 4188
Hombaoy project 5979 2 975
Total 16 939 11 019

In terms of US dollars, canverting from these fiqures at the official exchange
rate of SoSh 90/US$ the respective values would be US$ 188.2 million and
us$ 122.4 million. These values are at economic prices and allow for the shadow -
pricing of foreign exchange. Nevertheless, they are very substantial and would
be sufficient to cover a major proportion of the possible dam cost of US$ 300 to
400 million excluding FE shadow pricing. Moreover, 65% to 73% of the benefits
would come from private sector development, which, as discussed in Section 7.1,
is less vulnerable than public development to institutional and financial
constraints.
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CHAPTER 8
THE AGRICULTURAL COSTS OF BARDHEERE RESERVOIR FLOODING

8.1 Introduction
As described in Section 3.10, the main agricultural costs from the flooding of
the Bardheere reservoir area would be the loss of output from 810 ha of small-
scale private pump irrigation and the loss of livestock production.
8.2 Losses of Small-scale Private Pump Irrigation Output
The diesel pumpsets could be removed before the irrigated areas are inundated by
the rising waters of the reservoir but the loss of irrigated crop output could
not be avoided. Table 8.1 shows the calculation of the value of these losses.
TABLE 8.1
Economic Value of the Loss of Output from 810 ha of Private Pump

Irrigation Flooded by Bardheere Reservoir

Economic returns Direct FE returns
(SoSh million) (US$ '000)
High Prices Low Prices  High Prices Low Prices

1. Crop net returns:

- Per hectare (SoSh)
(Table 7.6) 139 900 110 400 673 535

-  Total net returns
from 810 ha 113.4 89.4 545 100 433 300

2. Recurrent Costs of private pump scheme operation and maintenance:

- Per hectare (SoSh)

(Section 7.3.2) 20 700 20 700 125 125
- Total on 810 ha 16.8 16.8 101 200 101 200
3. Net benefit 96.5 72.6 443 900 332 100

4. Present Value at 1994 of net benefits over the 1995-2035 period:

Discount rate:

5% 1 669 1256 7677 5744
10% 946 711 4 350 3 254

15% 641 482 2 950 2 207
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Losses of pump irrigation output would thus be substantial, the total present
value at 1994 at a 10% discount rate being SoSh 946 million at High Prices and’
SoSh 711 million at Low Prices over the 1995 to 2035 analysis period.

8.3 l.oss of Livestock Output

Typical rates of annual offtake from cattle in Somalia under traditional
management are 5 to 6% for sale, with perhaps 5 to 6% for consumption, the
annual total thus being. 10 to 12%. Liveweight at the time of sale or consumption
cduld be-taken- to .be 250 kg, the same as the standard livestock unit. Average
cattle prices quoted in November 1986 at Homboy were SoSh 25 to 30/l<g
liveweight, equivalent to SoSh 6 250 to 7 500 per animal.” Taking an average
price of SoSh 7 000 and-an average offtake of 11%, annual output per 100 cattle
would be SoSh 77 000. If the total livestock population in the area to be
flooded is 10 240 to 15 360 cattle equivalents the total lass of livestock
production wauld be SoSh 7.9 to 11.8 million, a not very substantial figure.
Assuming that much of this production could be exported, through Kismayo, the FE
~content of this loss could be-taken to be 75%, or US$ 87 800 to 131 100, and the
economic value would be SoSh 10.9 to 16.2 million. Taking the average -of these
two values as the loss, the present value at 1994 of the loss over the 1995 to
2035 analysis period would be as follows:

Discount rate , Economic returns FE returns.
(%) (SoSh million) (US$ 000)
5 233 1893
10 132 1073
15 90 727
8.4 Total Agricultural Losses Due to Reservoir Flooding

Based on the above estimates, total agricultural losses from the Bardheere
-reservoir flooding would be as shown in Table 8.2.

TABLE 8.2
Total Agricultural Losses from Bardheere Reservoir Fio‘oding
Economic returns Direct FE returns
(SoSh million) (Us$ '000)
High Prices Low Prices  High Prices Low Prices

1. - Losses per annum (from 1995 onwards)

‘Private pump irrigation

(Table 8.1) 9.5 72.6 443.9 - '332.1
Livestock (Section8.3) 13.5 13.5 109.4 109.4
Total 110.0 86.1 553.3 441.5

2. Present value of losses over the 1995-2035 period

Discount rate:

5% 1 902 1489 9 570 7 637
10% 1078 843 5423 4 327
15% 731 572 3677 2934
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CHAPTER 9
TOTAL AGRICULTURAL BENEFITS OF THE BARDHEERE DAM PROJECT

9.1 Total BDP Agricultural Benefits

Table 9.1 summarises the estimated net agricultural benefits from Bardheere dam
at High and Low economic prices at 1987 constant values. The estimates take
account of all the capital and recurrent costs which would be incurred,
including the costs of electricity distribution in the main irrigation zones and
the losses in agricultura! production in the reservoir area.

By the year 2000 annual net benefits would reach SoSh 5 235 million and
SoSh 4 310 million at High and Low Prices respectively. By 2010 they would have
risen to SoSh 6 686 million and SoSh 5 522 million, the rise being attributable
mainly to the progressive increase in flood control benefits due to the growth
in population and economic activity in the middle and lower Juba valley and the
gradual expansion in the area under small-scale private pump irrigation.

To provide a basis for comparison with the likely capital costs of the Bardheere
Dam Project (BDP), the total net present value (NPV) of benefits at a 10%
discount rate as at 1994, the year before dam completion, has also been
presented. At the High Price scenario, which is considered to be more realistic
than the Low Price scenario, being based on actual world market prices in the
1980-85 period, the proportion of total benefits attributable to the three main
sources of benefit would be as follows:

Benefit category Percentage of total NPV
before deduction of the
costs of reservoir flooding
and electrification

Flood control 24
Existing irrigation 35
New irrigation 41
Total 100

The important implication of the above figures is that 60% of the projected
benefits would be obtained even if there were no expansion in irrigated areas in
the Juba Valley due to the BDP. This indicates that the risks. of a serious
shortfall in benefits as compared with the projections is much less than with
many projects, because they are not dependent on new developments (i.e. new
irrigation projects), which may not in fact be implemented, may be delayed or
may perform less well than predicted. Moreover, as noted in Section 7.8, two-
thirds of the net benefits from new irrigation are expected to come from the
private sector (banana farms and small-scale pump irrigation). Experience in
Somalia and many other countries suggests that the risks of serious delays or
under-performance are less with private sector irrigation development than with
the public sector.
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TABLE 9.1

Estimated Agricultural Benefits from Bardheere Dam
at Economic Prices (SoSh million at 1987 constant prices)

Item

‘1. Annyal net benefits
" (benefits minus costs)

(a) Flood édntrol benefits (Table 5.5)

(b) Existing irrigation (Tables 6.11 & 6.12)
- Juba Sugar Project Phase 1
- Private banana farms
- Others
Sub-total

(e) New irrigation
: - Private banana farms (Table 7.3)
- Small-scale private pump
" irrigation (Table 7.7)
- Homboy Project (Annex 1)

‘Sub-total

(d) Loss of agricultural output in the .
Bardheere Reservoir area (Table 8.2)

(e) Total net benefits
((a) to (c) minus (d))

2. Net present value of total net benefits
at 1994 at a 10% discount rate

Flood contro] benefits (Table 5.5)
Existing irrigation (Tables 6.11 & 6.12)
New irrigation (Section 7.7)

Sub-total

Minys:

- Loss of agricultural output in the

. " .reservoir area. ‘

- Electrification costs ..bzaSween Jilib and
Jamaame (Table 6.16)1

NET TOTAL

High Prices

2000

893

938
375
293

1 606

726

426
1 694

2 846

110

5 235

2010
onwards

1455

938
375
331

1 644

883

1 049
1765

3 697

110

6 686

10 194
14 763
16 939

4] 896

1078
843

39 975

Low Prices
2000 2010

onwards

818 1333
938 938
319 319
185" 216

1 442 1473
550 674
308 789
1278 1 339
2136 2 802
86 86

4 310 5522
9 336

13 299

11 019

33 654

843

843

31 968

_N_otei. (1) Assuming, for analysis purposes, that the expenditure on, electrification
is.incurred in 1994, so that electricity becomed .available to irrigation

and other users by the time the dam comes on stream.



9.2 The Economic Viability of the Bardheere Dam Project

This means, therefore, that the BDP is not dependent for its economic viability
on a major programme of new (Government irrigation development, which in the past
has often been thought to be the case. It can instead go forward as an
independent project without a specific irrigation project component. At the same
time, however, electricity transmission and distribution in the Juba Valley
would have to form an integral part of the BDP, because many of the agricultural
benefits are dependent upon the provision of a reliable supply of electricity.
Another point is that although the attainment of most of the agricultural
benefits does nat depend substantially on direct Government action outside the
BDP, the increased provision of certain types of public sectors infrastructure
and services, such as ‘roads and medium-term credit, would undoubtedly be
beneficial. For exampie, increased provision of medium-term credit would
stimulate private irrigation development by providing farmers with the funds
needed to buy pumpsets and install irrigation systems.

At this stage it is not clear exactly how much the BDP would cost, but capital
costs in the range of US$ 300 to 400 million have been mentioned. If the cost
were, say, US$ 350 million at 1987 prices and the foreign exchange (FE) content
were, say, /5%, the economic cost at an official exchange of SoSh 90/US$, with
FE shadow pricing at 1.5 times this rate, would be SoSh 43 312 million. If this
were incurred at an even annual rate over the 1988 to 1994 period, the total
capital cost as at 1994 at a 10% discount rate (i.e. compounding the costs
forward to a 1994 value) would be SoSh 58 705 million.

At High Prices the net agricultural benefits of SoSh 39 975 million would be
sufficient to meet 68% of these capital costs; the comparable percentage at Low
Prices would be 54%. Thus the agricultural benefits should be sufficient to meet
well over half the costs of the BDP. Excluding the benefits from new irrigation,
which are not as certain to be achieved as the other categories, the benefits
from flood control and existing irrigation (59% of the total) would meet 40% and
32% of the BDP costs at High and Low Prices respectively. Thus the agricultural
benefits would make a very significant contribution to the economic
justification of the BDP.

9.3 Other Factors Concerning the Viability of the Bardheere
Dam Project

9.3.1 Hydro-electricity Benefits

Apart from agricultural production, the other major benefit of the BDP will be
its output of hydro-electricity (HEP). The economic benefits from the provision
of a reliable supply of electricity can be considered to be well above the value
of the actual kWh produced. The key factor is reliability of supply. At present,
the unreliability of supplies from the existing thermal generating stations in
Mogadishu and elsewhere, due to fuel shortages, maintenance difficulties and
other problems, causes widespread economic and social disruption, the real cost
of which is far greater than the financial value of the kWh consumption lost.
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9.3.2 Management and Financial Aspects

"As noted in Section 3.5, the most critical constraints affecting Somalia's
dgricultural sector and other sectors of the economy are probably:

(a)  The shortage of foreign exchange to meet operation and
maintenance expenditure (FE funds to meet capital costs and
recurrent costs in the initial years of a project's operation
can be more easily obtained, from external donors);

(b) the shortage of Government funds (local currency) to meet
operation and maintenance expenditure and

(c) the public sector's limited capacity to implement and operate
projects.

‘On- all, three counts. the' BDP has substantial advantages over many alternative
investments, such as new.Government irrigation projects. In comparison with the
magnitude of its.-.economic benefits and electricity output, its operation and
'maintenance costs in terms: of FE and local currency will be relatively low.. In
itheir 1985 report  on Bardheere Dam Project Hydrology and Optimisation,
“Electroconsult estimated thé recurrent costs for the power component to be- about
‘1% of the .capital costs, a typical ratio for large dam projects.. By comparison,
public irrigation projects like Mogambo, which involve pumping and are complex
‘to manage, especially when smallholder farmers are involved, require heavy
annual expenditure.

"The BDP's impact on Somalia's FE position is likely to be strongly:positive: and
-'would therefore-relieve-pressure on FE resources, to the benefit of the:economy
-ag-a ‘whole. It" will reduce diesel fuel imports substantlally and its:recurrent
FE “dosts. for maintenance and replacement are likely to be below those of -the
‘sthermal-generation plants which it replaces. Although debt service payments in
"FE'to repay the .project's capital costs may be substantial, part of the foreign
funding for the BDP is likely to be on a grant rather than loan basis'and:much
of the loan finance w1ll probably be on easy interest and repayment terms.

The BDP's impact on Somalia's public finances should also be benefncual,
especially " in ':comparison with alternative investments such as irrigation
projects. Apart. from Bardheere's low running costs, Government will obtain major
financial savings from the reduction in thermal plant operation (most of the
thermal plants have relatively high operation and maintenance costs) and, of
vital importance, a very large annual revenue from the sales of hydro-
~eléctricity to consumers. Effective cost recovery is much easier with
ﬂ"electrrmty than ‘with irrigation. Electricity consumers who do not.meet their
'rapaymen‘t obligations can be easily cut off and are therefore more. likely to
‘fneet - these obligatlons. In. theory a similar policy could be adopted with
irrrgation, ‘'but ‘in ‘practice -it rarely is, because of the practical and socio-
pohtlcal ‘problems involved.

In;terms of its ease:of implementation and management for the Somali Government
the BDP need be no more difficult to build and operate than a typical irrigation .
project. Construction will be carried out mainly by large foreign contractors,
with some participation from Somalia private companies, and this would
presumably be supervised by suitable consultants.



The project's subsequent operationand maintenance may pose more organisation and
management problems, but these need not be unduly difficult to overcome. One
possibility would be to organise the project on the same lines as those adopted
for Juba Sugar Project. As for JSP, the project organisation could be set up as
an independent body which has its own budget, operates on commercial lines (its
main income would be the sale of hydro-electricity) and is allowed to set its
own salary scales and recruit staff itself. In view of the technical complexity
of the dam and power station, external technical assistance would be required,
at least in the early years of operation. This could be organised in the same
way as with Booker Agriculture International on JSP, the expatriate personnel
being members of the management staff, with executive powers, rather than just
advisers. '

This system appears to have worked well at JSP. Apart from its benefits in terms
of the project's technical and financial performance, many Somali staff have
been trained and the number of expatriates has been steadily reduced as part of
a phased handing-over process.
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APPENDIX A
CROP ECONOMIC RETURNS

Al Introduction

This appendix covers the economic returns for crop yields and situations not
already covered in the Homboy study and the direct and foreign exchange (FE)
costs and returns for all crops.

A2 Direct Foreign Exchange Costs and Returns for the
Homboy Crops and Yields

Tables Al to A3 show the crop inputs per hectare assumed for Homboy, excluding
labour, which has no FE cost. Based on the FE values of crop inputs and outputs
shown in Table 4.1, Tables A4 to A8 calculate the FE crop costs and returns and
Table A9 presents the net FE returns for each crop.

A3 Other Net Crop Returns

The returns calculated in Section A2 are for the Homboy project; these are also
taken to be representative of other large Government projects. Returns have also
been estimated for the following other situations:

(a) Rainfed cropping.

(b) Crop production on small-scale private pump schemes. Yields would
be lower but so would the levels of input used, especially tractor
use.

Tables A10 to Al5 show the calculation of rainfed and private pump scheme net
returns. FE values in US dollars have been put in parentheses.

A4 Costs of Production for Sugar Cane on JSP II
A4.1 . General

Sugar cane crop budgets have been prepared for JSP II on the basis of the
projected yield for JSP I and production cost information from JSP and other
sources. Crop life has been taken to be the same as that implied in the JSP 1987
budget, roughly 4% years (i.e. one year plant cane followed by an average length
of ratoon of 34 years). Some 23% (157 ha) of the JSP II area would be required
for seed cane production, leaving a balance of 6 143 ha for productive cane. Of
this, 1 365 ha would be under plant cane and 4 778 ha under ratoons.

A4.2 Input Requirements

Following current practices at JSP, input requirements per hectare per annum
would be as follows:



Plant Ratoon

(kq) (kq)

Fertilisers: Urea 150 200
DAP 100 -

Herbicides: Pre-emergence 1 -
Post -emergence 1 1

Insecticides 1 1
Irrigations by sprinkler 20 20

Seed cane requirements have not been quantified, but -their cost is taken into
decount by including the costs of production of the seed cane area in the
overall JSP II'costs.

AA3 Labour Requirements

These are based on current JSP work rates used in the 1987 budget and are shown
in Table Al6.

A4.4  Machinery Requirements

Table Al7 shows the estimated tractor and machinery requirements for sugar cane,
based mainly on JSP parameters.

A4.5 Costs of Cane Production

Table Al8 shows the costs of cane production.
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Direct FE Values of Crop Outputs on Homboy Project Crops

With Project (Irrigated crops)

Maize

Rice

. Sesame

Cowpeas

Cotton

Vegetables .
Bananas (export quality

.W-ifhdljt Project (Rainfed crops)

Maize
-Sorghum
Sesame: Gu
Der

TABLE A4

(US$/ha)

Crop
yield
(t/ha)

TABLE A5

High prices
$/t Total
209 627
260 1 040
890 534
592 - 444
653 979
328 6 478
209 167
195 117
890 267
890 178

L.ow prices
$/t Total
176 528
183 732
754 452
502 376
634. 951
276 5 451
176 141
164 98
754 226
754 151

Direct FE Costs of Seed Inputs for Homboy Project Crops

W&th Project (Irrigated crops)

Maize
Rice
Sesame
.Cowpeas
.Cotton
Vegetables

Without Project (Rainfed crops)
Maize

Sorghum
Sesame

(US$/ha)

Rate

of use
(kg/ha)

20
90

30
25

25
10

High prices

$/kg -

0.209
0.260
0.890
0.592
0.200

0.209

. 0.195

0.890

Total

Low prices
$/kg  Total

0.176 3.5
0.183  16.5
0.754 6.0
0.502 15.1
0.200 5.0
0.176 4.4
0.164 1.6
0.754 7.5



TABLE A6

Direct FE Costs of Fertiliser In&gts for Homboy Project

(Us$/ha)
kg/ha US$/kg Cost per ha
Maize:
Urea 110 0.258 28.4
DAP 40 0.227 9.1
Zinc sulphate 1.4 0.910 1.3
'38.8
Rice:
Urea 160 0.258 41.3
DAP 60 0.227 13.6
54.9
Sesame:
Urea 40 0.258 10.3
DAP 25 0.227 5.7
16.0
Cowpeas:
DAP 50 0.227 11.3
Cotton:
Urea 115 0.258 29.7
DAP 40 0.227 9.1
38.8
Vegetables: )
Urea 75 0.258 19.3
DAP 50 0.227 11.3
30.6

Bananas (average annual rates and costs)

Urea 850 0.258 2193
DAP 75 0.227 17.0
17.7.24 825 0.222 183.1
419.4
Note: (1) Fertiliser use 'without project’ is assumed to be
negligible.



TABLE A7

Direct FE .Costs of Herbicides and Pesticides for Homboy Project Crops
(US$/ha)

Crop

Maize:
Malathion
Diazinon

-Rice:
Stam 34 herbicide
Diazinon

Sesame:

Cow-peas
Malathion

Cotton:
Polytrin

Vegetables:
Malathion
Ridomil

Bananas:
Carbofuran

Rate

per ha

3 kg
5 kg

2 kg

6\

kg

120 kg

Price per
unit

(%)

1.72
1.39

1.72

5.45

2.11

Cost per ha

3.4

32.7



TABLE A8

Direct FE Costs of Tractor Operations for Homboy Project Crops

(US$/ha)
Crop Hours Costs per Cost per
per ha hours ($) ha
With Project
Maize:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
~Ridge 0.5 14.3 7.1
Transport 0.5 16.8 8.4
108.8
Rice:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
Combine drill 1.2 25.6 30.7
Spraying 0.6 20.5 12.3
Combine harvest 0.9 40.0 36.0
Transport 0.9 16.8 15.1
187.4
Sesame:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
Transport 0.5 16.8 8.4
101.7
Cowpeas:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
Transport 0.5 16.8 8.4
101.7
Cotton:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
Ridging 1.6 14.3 22.9
Transport 0.5 15.5 7.7
123.9
Vegetables:
Chisel plough 3.2 15.4 49.3
Heavy disc harrow 2.0 22.0 44.0
Ridging 0.5 14.3 7.1
Transport 0.5 15.5 7.7
108.1
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TABLE A8 (cont.)

Crop Hours Costs per Cost per
per ha hours ($) ha

Bananas (Planting year operations averaged over 4 year crop life):

Mould board plough 2.65 20.4 54.1
Light disc harrowing 2.5 22.0 55.0
Ridging 18.0 14.3 257.4
366.5

Average per year 91.6
Transport 5.0 16.2 81.0
Total per annum 172.6

Without Project

Maize:
l.and preparation 1.0 15.4 15.4
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TABLE A9
Direct FE Returns from Homboy Project Crops (US$/ha)
Crap High Prices Low Prices
Gross Costs Net Gross Costs: Net

returns returns returns returns

With Project

Maize 627 164 463 528 163 365
Rice 1 040 308 732 732 301 431
Sesame 534 125 409 452 124 328
Cowpeas 444 134 310 376 131 245
Cotton 979 . 200 779 951 200 751
Vegetables(l) 2079 - - 1766 - -
Bananas 6478 845 5 633 5451 845 4 606

Without Project

Maize 167 21 146 1 20 121
Sorghum 117 2 115 98 2 96
Sesame: qu 267 9 258 226 7 219

der 178 9 169 151 7 144

Note: (1) The assumption made is that direct FE returns from vegetables
would be negligible, as mast would be sold on the internal market
rather than exported and would also nat substitute for imports,
and the FE returns would exactly balance the FE costs, net returns
thus being zero.
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TABLE Al0

Net Economic Returns from Rainfed Maize in the Der Season(l)
in the Lower Juba

(SoSh per ha at 1987 Economic Prices)

Item
1. Gross Output

Yield: 0.5 t/ha
Price per tonne

Total

2; " Costs of Production
Seed: 25 kg

‘Fertilizers, herbicides and
‘pesticides

Sacks (62% of Homboy, based
on relative yields)

Tractor opérations: As for
Homboy 'without project'

Labour: 40 days at SoSh 80
(the der season economic cost)

Total costs

3. Net Return
say,

Note: (1) The gu season net return is the same as for Hombay.

High Prices(2)

29 200 ($209)

14 600 ($104)

1088 ($5.2)

149 (-)
1950 ($15.4)

3200 (-)

6 387 ($20.6)

8213 ($83)
8 200

Low Prices(Z)

24 800 ($176)
12 400 ($88)

938 (%4.4)

149 (-)
1950 ($15.4,

3200 (-)

6 237 ($19.8)

6 163 ($68)
6 200

(2) FE direct benefits/costs in US$ are given in paréntheseé.
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TABLE All

Net Economic Returns from Maize on Small-Scale Private Pump Schemes

(SoSh at 1987 Economic Prices)(l

Item High Prices
1. Gross Output

Yield: 2.25 t/ha
Price per tonne 29 200 ($209)

Tatal 65 250 ($470)

2. Costs of Production

Seed: 20 kg with dressing 882 ($4.2)

(as for Homboy)

Fertilizers: Urea 70 kg 3073 ($18.1)
DAP 25 kg 975 ($5.7)
Sub-total 4048 ($23.8)

Herbicides -

Pesticides (75% of Homboy) 1372 ($9.0)

Sacks {(75% of Homboy) 450 (-)

Tractor operations: say 3.5 hours at
an average cost of SoSh 2 250 ($18.5) 7875 ($64.7)

Labour: 75 days at SoSh 110
(weighted annual average

LLow Prices

24 800 ($176)
55 80O ($396)

762 -($3.5)

3073 ($18.1)
975 ($5.7)

4048 ($23.8)

1372 ($9.0)
450 ()

7875 ($64.7)

economic price of labour) 8250 (-)
Total costs 22 877 ($101.7) 22 757 ($101.0)
3. Net Return 42 373 ($368) 33 043 ($295)
say, 42 400 33 000
Note: (1) FE direct costs and returns in US dollars are given in
parentheses.
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TABLE Al2
Net Economic Returns.from Rice on Small-Scale anite Pump Schemes ;
(SaSh per ha at 1987 Economic Prices)l)
Item High Prices Low Prices
1. Gross Output

Yield: 3.0 t/ha paddy
Price (SoSh/tonne) 32 200 ($260) 22 300 ($183)

Total 96 600 ($780) 66 900 ($549)

2., Costs of Production

- Seed (90 kg) and seed dressing 4 409 ($23.4) 3077 ($16.5)
(as for Homboy)
Fertilisers: Urea 125 kg 5487 ($32.2) 5 487 ($32.2)
DAP 40 kg 1312 ($9.1) - 1312 ($9.1)
6799 ($41.3) 6 799 ($41.3)
Herbicides -
Pesticides (as for Homboy) . 1050 ($42.7) 1050 ($42.7)
Sacks (75% of Homboy) 990 (-) 990. (=)
Tractor operations: say 4 hours _ o
at an average cost of SoSh 2 250 9 000 ($74.0) 9 000 ($74.0)
($18.5) -

Labour(2): 160 days at SoSh 110
(weighted annual average
economic price of labour) 17 600 (-) 17 600 (-)

Total costs. 39 848 ($181.4) 38 516 ($174.5)
3. Net Return before irrigation

costs 56 732 ($599) 28 384 ($374)
say, ' 56 800 28 400

Notes: (1) Direct FE costs and returns in US dollars are shown in
parentheses.

(2) Based on 10 labour days for land preparation and plantiﬁg, 25 days

for weeding, 15 for irrigation, 30 for harvest and post-harvest
operations, 70 for bird scaring and 10 for miscellaneous tasks.
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TABLE Al3

Net Economic Returns from Sesame on Small-Scale Private Pump Schemes
(SaSh per ha at 1987 Economic Prices)(1)

Note:

Item
Gross Output

Yield: 0.45 t/ha
Price per tonne

Total

Costs of Production

Seed: 8 kg as for Homboy
‘with project’

Fertilizers: Urea 20 kg

DAP 10 kg

Herbicides
Pesticides
Sacks (75% of Homboy)

Tractor operations: say 2.5 hours

at an average cost of SaSh 2 250
($18.5)

Labour: 48 days at SoSh 110
(weighted annual average
economic price of labour)

Total costs

Net Return before irrigation
costs
say,

(1) Direct FE costs

parentheses.

High prices

124 300

55 935

1498

878
390

1 268

360

($890)

($400)

($7.1)

($5.2)
($2.3)

($7.5)

()

5630 ($46.2)

5 280

)

14 036 ($60.8)

41 899
41 900

and returns

A-15

($339)

in US

Low prices

106 300

47 835

1282

878
390

1 268

360

5630

5 280
15 318

32 517
32 500

dollars are

($754)
($339)

($6.0)

($5.2)
($2.3)

($7.5)

($59.7)

($279)

shown in



TABLE A.14
Net Economic.Returns from Onions (Vegetables) on
Small-Scale Private Pump Schemes
(SoSh per ha at 1987 Economic Prices)
Item High prices Low prices
1. Gross Output

Yield: 5.0 t/ha ,
Price per tonne 41 500

Total 207 500 177 500

2. Costs of Praoduction

Seed (5 kg) as for Homboy 316 316
Fertilizers: Urea 60 kg 2 634 2 634
DAP 40 kg 1 560 1 560
4194 4194
Herbici des ;
Pesticides (70% of Homboy) 1169 1169
Sacks (70% of Homboy) 840 840

Tractor operations: say 4 hours
at an average cost of SoSh 2 250 9 000 9 000

L.abour: 140 days at SoSh 110

(weighted annual average

-economic price of labour) 15 400 15400

Total costs 30 919 30 919
-3.- ‘Net Return before irrigation

casts 176 581 146 581
-say, 176 600 146 600

Note: (1) Onions have been taken as representative of all vegetables and
also crops like tobacco.
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1.

3.

TABLE Al5
Net Economic Returns from Pulses on

Small-Scale Private Pump Schemes
(SoSh per ha at 1987 Constant Prices)

Item High prices LLow prices

Gross Output

Yield: 0.5 t/ha 82 800 ($592) 70 800 ($502)
Price per tonne 41 400 ($296) 35 400 ($251)
Total

Costs of Production

Seed (30 kq), as for Homboy
‘With Project® 3730 ($17.8) 3190 ($15.1)

Fertilizers: DAP 25 kg 970 ($5.7) 970 ($5.7)

Herbicides and agro-chemicals - - - -

Sacks (67% of Homboy) 200 - ' 200 -

Tractor operations: as for sesame 5630 ($46.2) 5630 ($46.2)

L_abour: 57 days at SoSh 110
(weighted annual average

economic price of labour) 6 270 - 6 270 -

Total costs 16 800 ($69.7) 16 260 ($67.0)
Net Return 24 600 ($226.3) 19 140 ($184)
say, 24 600 ($226) 19 100 ($184)
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TABLE A.l16

Sugar Cane Labour Requirements (Man-days per hectare)

Operation : Plant cane Ratoon

-Seéd'cutting, piling, preparation, loading and
laying and covering in furrows after covering

-by machine 58.0 -
Herbicide applications at. 1.5 days per application 3.0 1.5
Insecticide application . 1.5 1.5
Fertiliser application at 2.5 days per application 5.0 2.5
‘Hand weeding at 30 days per ha weeded 60.0 30.0
Irrigation at 2 days/ha 40.0 40.0
Gealining 5.0 5.0
Cane burning and marking 1.0 1.0
‘Crop residue removal 7.0 5.0
Total exclUd-incj. cutting 180.5 86.5
Cutting (loading is by machine) 0.8 d/t of cane
TABLE A.17
Machinery Operations for Sugar Cane (hours per hectare)
Operation Plant cane Ratoon
Install infield traces and V-drains, with motor-
grader : 0.6 -
‘Ripping with D7, on 15% of the area: 4 h/ha x 0.15 0.6 -
- Ploughing with D6 and Rome plough 3.0 -
-2 harrowings with wheeled tractor 4.0 -
Furrowing with wheeled tractor 2.0 -
Transport of seed cane by tractor and trailer 2.0
Covering after planting, with wheeled tractor 2.0 -
Ridging with, wheeled tractor 2.0 2.0
Miscellaneous work with wheeled tradtor (transport _
of inputs, etc.) 1.0 0.5
Total excluding harvesting 19.2 2.5
Cane loading with Cameco loader 16 t/h
Cane transport (tractor with 2 trailers) 5.5 t/h
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TABLE Al8

Costs of Cane Production
(SoSh 000/ha)

Item Plant cane . Ratoon
Cost Direct Cost Direct
FE (US$) FE (US$)

Inputs (excluding irrigation)
Fertilisers: Urea, at SoSh 43.9/kq 6.58 39 8.78 52

DAP, at SoSh 39/kg 3.90 23 - -
Herbicides(l) 10.80 72 5.40 36
Insecticides 1.42 9 1.42 9
Sub-total 22.70 143 15.60 97
Labour

(@) Pre-harvesting

At weighted average economic
wage rate of SoSh 110/day 19.85 - 9.51 -

(b) Harvesting

At premium economic wage rate
of SoSh 160/day and assuming

105 t/ha for all craps 16.80 - 16.80 -
Sub-total 36.65 ' 26.31
Machinery

(a) Pre-harvesting

15 hours of wheeled tractor work

at SoSh 2 050/hour _ 30.75 243 5.30 121
(2.5 hours)

0.6 hours of motorgrader at

' SoSh 2 460(2) 1.48 19 - -
3.0 hours of D6 crawler at '
SoSh 3 640(2) 11.07 29 - -
0.6 hours of D7 crawler at
SoSh 4 100(2) 2.46 19 - -
Sub-tatal of (a) 45.76 310 5.30 121

(b) Harvesting (105 t/ha yield)

6.6 hours of {_‘Bne loader at

SoSh 2 150/h 13.53 107 13.53 107
'19.1 hours of cane transport

at SoSh 2 050/h 39.15 309 39.15 309
Sub-total of (b) 52.68 416 52.68 416
Total (a) + (b) 98.44 726 57.98 537
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TABLE A.18 (cont.)

Item Plant cane Ratoon
Cost Direct Cost Direct
FE (US$) FE(USYS)

4. Total Pre-Harvest Costs
Per hectare 88.31 453 30,41 218

Annual average per ha of cane
{1 plant crop plus 3.5 ratoons) 43.28 270

Annual average per ha of total

estate, allowing for 2.5% of
the area being under seed cane 44,39 277

5. Harvesting Costs

Per tonne of cane 0.85 4
Per hectare harvested 89.33 416
Per hectare of total estate - 91.62 427

6. Total costs at 105 t/ha cane yield

Cane yield per hectare of total

estate 102.4 ¢
Cost per tonne of cane 1.33 7
Cost per hectare of total estate 136.21 704

Note:. (1) Based on the Homboy cost of SoSh 5 400 per application, for rice.

(2) Based on the ratios between the unit costs of wheeled tractors. and
these other types of machinery, estimated from Table 12 of the JSP
1987 budget, and the standard tractor economic cost of: SoSh
2 050/h assumed. Cane loader costs are similar to those of wheeled
tractors plus equipment.
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APPENDIX B
CONTROLLED DESHEK FLOODING WITH BARDHEERE

B.l Introduction

This appendix reviews some of the earlier operational studies and analyses the
scope for controlled flooding of deshek areas when the Bardheere dam becomes
operational. Details of the operational studies of Bardheere reservoir are given
in the report "Bardheere Dam Project Design Studies' (Electroconsult, 1986).
Subsequent to the design studies of Bardheere dam, AHT analysed the effects of
Bardheere dam on the development of the desheks and also specified the shape of
an artificial flood wave to be released from the dam to meet the water demand
of the deshek areas, (AHT, 1986).

In the studies presented here, a routing maodel was developed and used to analyse
the effect on power production of a flood wave released from Bardheere
reservoir. The routing analysis was carried out for the der season during
selected periods but it should be extended to the whole period of records on a
daily basis (1951 to 1983) in order to refine the analysis.

8.2 Flow Data

Flow measurements have been made upstream of the reservoir at Lugh Ganana and at
Bardheere, 30 km downstream of the dam. The flow at Bardheere is more
representative for the operationa! studies, but the record is short (1963 to
1983) and there are several gaps. The measurements at LLugh Ganana date back to
1951 but the data are nmot continuous in certain years. Therefore, common data
sets for the period 1963 to 1983 at each site were used to obtain a linear
relationship between the flows. The regression mode! was used to simulate flows
at Bardheere, using the flows at L_ugh Ganana, for 1951 onwards

Daily flows in March were considered to be representative of the gu season while
the flows in September and October were used as samples for the der season: The
general regression equation for estimating flows at Bardheere using the flows at
Lugh Ganana is given by:

Qg = MQ_+C

where Qg = daily flow at Bardheere in m>/s
QL = daily flow at Lugh Ganana in m-/s
M,C = coefficients

The estimated coefficients are given in Table B.1.
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‘"TABLE B.1

Flow Regression

Month Nr of years of Coefficients Correlation
data used M C coefficient
=April: 6 0.82 29.4 0.97
-September 11 0.85 16.5 0. 92
‘October 10 .72 62.8 0. 89

, aA:sample'ﬁtted ‘curve for September .is given in Figure B.1.

B.3 Control Flood

AHT-recommended the _following release rules {Table B.2) from the reservoir to
1.adequately. flood the desheks.

TABLE B.2

Reservoir Release for Deshek Flooding (m3ls)

Day 1 2 3 4 5 6 7 8 9 10 .11
Discharge B4 8 84 182 295 316 338 361 384 408 433
Day 12 131 15 16 17 18 19 20 2 22
Discharge 459 485 512 539 568 597 459 338 199 . 84 - 84
“Day 23 24 25
Discharge 84 84 ‘ 84

Design flooding of the desheks commenced when water levels corresponding to a
discharge of 300 m>/s at Bardheere are reached. Peak controlled flooding is
reached when 600 m-/d is released from Bardheere. The ‘total period of flooding
is'15 days. AHT allowed a minimum discharge of 84 m>/s to meet 60% of the firm
- power demand. In this study, however, a minimum discharge of 135 m 31s is
"specified, in order to meet the full power demand.

B.A Present Flooding Pattern

The periods of uncontrolled deshek flooding when Bardheere discharges - exceed
300 m>/s and 600 m3/s are shown in Tables B.3 to B.6. These tables are based on
the historical data series for the period 1951 to 1983 at Lugh Ganana. It is
evndent that the probabilities of exceeding 300 m 3/s in the gu and der seasons
are 0.68 and 0.96 respectively. Similarly, the probability of exceeding 600 m /s
in the gu and der seasons are 0.24 and 0.54 respectively.

B-2



BARDHEERE & LUGH

FLOW RELATION(SEP)

FIGURE B A

00

LUGH GANANA FLOW (CUMECS)

600

400

300

100

=3
(=
~

4 g
< 3
4 q
<4
9
- <
13. 4
SR <
S < g
aF N 4
q
<
g g 8 g g g °

(SJ3UNJ) MOTd 3433HaBvE



TABLE B3

Duration of Flows Exceeding 300 m>/s at Bardheere in Gu Season

Year Duration in days

Mar Apr May Jun Total
1951 0 12 27 4 43
1952 0 0 2 o 2
1953 0 0 2 0 2
1954 0. 8 4 0 12°
1955 0 0 0 0 0
1956 0 3 7 0 10
1957 0 9 18 11 38
1958 0 0 0 0
1959 - - - - -
1960 - - - - -
1961 - - - - -
1962 0 0 0 0 0
1963 - - - - -
1964 0 0 0 2 2
1965 0 0 0 0 0
1966 0 5 5 0 10
1967 - - - - -
1968 - - - - -
1969 - - - - -
1970 o 10 16 0 26
1971 - - - - -
1972 0 1 16 6 23
1973 0 0 0 0 0
1974 0 0 3 0 3
1975 0 0 0 0 0
1976 0 0 23 5 28
1977 0 10 13 16 39
1978 0 0 12 0 12
1979 - - - - -
1980 0 0 0 0. 0
1981 3 29 21 0 53
1982 - - - - -
1983 - Z - - -
Notes: - Data incomplete and excluded from analysis.

() Estimated values.
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TABLE B4

Duration of Flows Exceeding 600 m>/s at Bardheere in Gu Season

Year Duration in days
Mar Apr May Jun Total

1951
1952
1953

1954
1955
1956
1957
1958
1959
1960
1961

1962
1963
1964
1965

1966
1967

1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
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Notes: - Data incomplete and excluded from analysis.
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TABLE BS

Duration of Flows Exceeding 300 m3/s at Bardheere in Der Season

Year Duration in days
Sept Oct Nov Nec Total

1951 2 22 30 14 58
1952 25 (28) 5 0 58
1953 0 3 17 0 20
1954 23 31 0 0 54
1955 5 23 2 0 30
1956 21 29 8 0 58
1957 0 (6) (8) 6 20
1958 30 30 11 0 71
1959 22 22 18 0 62
1960 - - - - -
1961 30 31 30 21 112
1962 - - - - -
1963 0 0 2 11 13
1964 3 25 7 5 40
1965 0 23 22 0 45
1966 20 8 6 0 34
1967 - - - - -
1968 - - - - -
1969 - - - - -
1970 23 31 15 0 69
1971 0 28 24 0 52
1972 0 11 27 o 38
1973 - - - - -
1974 13 : 0 0 0 13
1975 15 22 1 0 38
1976 0 0 18 0 18
1977 22 23 30 7 82
1978 5 29 13 - 47
1979 - - , - - -
1980 0 0 0 0 0
1981 24 27 0 0 51
1982 - Z - - -
1983 - - - - -
‘Notes: -  Data incomplete and excluded from analysis.

() Estimated values.
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TABLE Bé6

Duration of Flows Exceeding 600 m>/s at Bardheere in Der Season

Year Duration in days
Sept Qct Nov Dec Total

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
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Table B.3 also indicates that for 4 years the effective flooding period is less
than 3 days, which is marginal for flooding the desheks effectively. These
periods can be excluded in comoarmg the overall probability. This will reduce
the probability of exceeding 300 m 3/s to 0.50 in the gu season.

The conditional probability distribution of time-of-submergence for the der
season is given in Figures B.2 and B.3 for flows of 300 m>/s and 600 m?’/s
respectively. Tables B.7 and B.8 present the period of submergence for flows of
300 m3/s in the der and gu seasons.

TABLE B.7

Duration of Flows Exceeding 300 m>/s in Der Season
Probability of Exceedance = 0.96

Return peridd Probability Duration
(years) of exceedance (days)
(%)
2 50 42
5 20 61
10 10 69
25 4 87
50 2 104
TABLE B.8

Duration of Flows Exceeding 300 m>/s in Gu Season
Probability of Exceedance = 8.68

Return period Probability Duration
(years) of exceedance (days)
: (%)
2 S0 5
5 20 16
10 10 21
25 4 27
50 2 31

B.5 Flood Routing

The flood routing studies carried out by Electroconsult were done on a monthly
basis and showed that, for the period 1951 to 1953, the reservoir reached its
spill level of 141.90 m in 25 of the 33 years.

In order to test the possibility of controlled flooding post-Bardheere in the
der season a routing mode! was developed using the reservoir release scheme
recommended by AHT and shown in Table B.2. Octaober was taken as the month for
commencement of flooding and the routing was carried out for the 16 years of
available daily flow records.

It was found that controlled flooding could be achieved in 12 of the 16 years

without affecting the availability of reservoir discharges needed to meet the
firm demand (135 m?>/s) for hydro-electric power.
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For the qu season the situation is quite different, since the normally not: very
volumlnous floods have to be stored for power generation. Releases . for
¢ontrolled flooding would therefore jeopardise power generation in subsequent
months and thus cannot be considered.

B.6 Conclusions

For the der season uncontrolled flooding of the desheks can currently be
~achieved in most years. After the construction of Bardheere dam flooding will
still be possible by controlling releases from the reservoir, although the
probability of flooding in any one year will be reduced to about 75%.

The present level of flooding in the gu season is much lower than the der, and

'since controlled flooding with Bardheere would not be feasible, construction of
the dam would virtually eliminate flood-recession cropping in the gu season. .
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Figure B.2

Period of Submergence in Der Season for
Discharge Exceeding 300 m%s at Bardheere
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Figure B.3

Period of Submergence in Der Season for
ing 600 m%s at Bardhee
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