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FEASIBILITY STUDY OF A RICE MILL AT MOGAMBO
INTERIM REPORT

1. INTRODUCTION

This Report summarizes the studies made to date to identify requirements-
and costs for the proposed rice mill at Mogambo. - It covers:
- the present and projected production of rice in southern
Somalia; .
- the present levels of imports of rice into Somalia;
- an assessment of the existing rice milling facilities;
- an assessment of the required capacity of a mill at
Mogambo at completion on Phase II;
~ an assessment of the required capacity of storage, drying*
and ancilliary equipment

- and an assessment of plant costs.

A two week visit was made to the major rice growing areas in the Middle

and Lower Shabelle and Middle and Lower Juba Regions. Data was collected

from agencies in Mogadishu including the Agricultural Development Corporation
(ADC) , Ministry of Agriculture: Crash Programme, Settlement Development Agency
(SDA), the Ministry of National planning, the National Foreign Trading Agency
(ENC) and Commercial Bank of Somalia. Basic economic data was also collected
on import duties, port handling charges, transport costs and current levels

of wage rates for skilled, semi-skilled and unskilled labour.

Plant requirements and costs were concurrently assessed by staff working in*
the United Kingdom.

2. PRESENT AND PROJECTED PRODUCTION OF RICE

Tab}e 1 summarizes the 1981 and 1982 areas of rice cultivated and gives an
assessment of the expectedlrice area by 1990. It aiso gives an estimate of
the quantity of rice produced during 1981. The data for the 1982 der season
and 1990 are target areas, obtained either from the scheme managers, the
agency responsible, or in the case of some of the 1990 estimates, the
appropriate planning report. Of the schemes listed, the Barro Uen and Fanoole
State Farms and the settlement schemes at Kurtumware and Sablale, will almost
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certainly be increasing the area of rice cultivated annually. There is
little doubt, however, that the area planted to rice and the country's
production of rice has declined over the past five years. The LIBSOMA
farm which planted about 324 ha of rice in the 1975 der season, and a
number of other significant rice producing areas (Jamame, Jelib, Genale,
and Shalambad Crash Programmes) are no longer planting the crop. This
recent decline in production is confirmed by the milling returns over

the last five years from the rice mill operated by the Crash Programme

at Shalambad (Table 2) and from the -ADC purchases of milled rice (Table 3)

The reasons given for the fall off in production are numerous and include
bird damage, weeds, lack of agri-chemicals and machinery. Despite this
there is considerable evidence at Fanoole and Barro Uen that rice can be
grown successively and high yields obtained where there is strong and
determined management. It is quite likely that decline has probably been
arrested and that from 1982 onwards there will be steady progress towards
the 1990 target area.

3. IMPORTS OF RICE

For the last decade Somalia has been a major importer of rice - importing on
average about 25 000 tonnes between 1972 and 1977. Since then imports have
risen markedly exceeding 100 000 tonnes in 1980. Compared with the other
cereals, rice imports generally exceed imports of sorghum, are of a similar
order to wheat imports but are slightly less than maize. Prior to 1980 the
majority of imports were handled by the National Foreign Trading Agency (ENC).
Since then private imports handled through the Commercial Bank of Somalia

have become more important. Table 4 summarizes imports of rice from 1978.

TABLE 4. Rice Imports 1978-82 (metric tonnes)

Year
1978 1979 1980 1981 1982 (1)
National Foreign Trading Agency 33 154 76 269 62 324 42 468 NA (2)
Private 41 620 24 777 13 870
TOTAL 33 154 76 269 103 944 67 245 13 870

Source: National Foreign Trading Agency {ENC) and Commercial Bank of Somalia:
International Division
Notes: (1) Data available at July 1982
(2) Very little rice imported by ENC in 1982
a



4. EXISTING RICE MILLING FACILITIES

There are four rice mills currently operating in southern Somalia. One is of
Chinese manufacture and is installed at the Barro Uen State Farm. The other
three are exactly similar in design and potential milling capacity, and are
manufactured by Columbine of Italy. Two of these mills, one operated by the
Crash Programme and another by ADC, are located in Shalambad, whilst the third
is located at Jelib and is operated by ONAT. The mills are described briefly
in the following paragraphs.

(a) The Chinese Mill at Barro Uen

The mill was built in 1980 and has a capacity of one tonne
of milled rice per hour or around 2 400 tonnes per year assuming a
300 day working year and an 8 hour working day. So far the mill has
only had to work for six months in the year and for 5 hours per day
to cope with the farm's current crop. The mill would be prepared to
mill rice for outside growers at a charge of around 10/= per
quintal to cover the incremental costs of power and labour. The
milled rice is sold to ADC and the bran is given to the military.
Before milling the rice is sun-dried on a concrete slab and stored in
three warehouses each with a 500 tonne storage cipacity. Overall the
mill appears to be well-organised, well-maintained and its operations
do not appear to be impeded by the lack of spare parts.

(b) Crash Programme Mill at Shalambod

This mill was built in 1976 and is probably the most efficiently
operated of the three Italian mills. It has a miximum capacity of 8-10
quintals of milled rice per hour or around 2 000 tonnes per year. Lack
of spare parts and delays in making repairs have meant that its current
effective capacity is well below this and probably in the order of 4
quintals per hour. The mill's throughput has dropped (see Table 2) from
almost 1 000 tonnes in 1978 to just over 300 in 1981. The mill has
provided a service: for growers from as far north as Jowhar to Brava in
the south, It comprises a sequence of intake pit, cleaner, dehusker,
separator, two polishers, a grader and a bagging hopper.

All rice milled is sold to ADC. Milling charges have been raised this
year to 60/= per quintal from 30/= in 1981. The milling out percentage



is 70 of which 15 percent is broken grains. Bran amounts about 4
percent and is sold for 40/= per quintal.

Good milling records are readily available.

{c) ADC Mill at Shalambod

There 1s some doubt as to when this mill started operating.
Records of operations were only available from March 1981. It is
exactly the same type and design as the Crash Programme mill and should
have the same maximum capacity of 8-10 quintals of milled rice per hour.
However, for mechanical reasons, it has only been able to produce
between 3 and 3.5 quintals of milled rice per hour. Breakdowns are
frequent and there is great difficulty in obtaining spare parts.

Since March 1981 the mill has produced about 160 tonnes of whole milled
rice and 22 tonnes of broken grains. In 1981 it was unable to mill some
103 tonnes (see Table 2) which were sent to the Crash Programme mill.

(d) ONAT Mill at Jelib

This mill is the same type and maximum capacity as the two at
Shalambod. It was built in 1977 but did not commence milling until
1979. It is currently operating well below capacity producing around
6 quintals of milled rice per hour. It suffers from the same major
problems as the mills at Shalnmﬁod, namely great difficulty in
obtaining spare parts and long delays in effecting repairs. Records
of throughput could not be made available for the operations from
1979 to September 1981. From September 1981, however, the mill has
produced 110 tonnes of milled rice. Current charges for milling
are 30/= per quintal. This charge is unchanged from last year,

Prior to that 24/= per quintal was charged.

The combined maximum capacity of the four mills is just under 4 tonnes of milled
rice per hour, or about 8 000 tonnes per year. Of the three, however, only the
Barro Uen Mill is capable of working to capacity. Taking account of the reduced
working capacities of the others and the prolonged down time due to lack of spares,
the effective milling capacity is probably in the order of 4 000 tonnes of milled
rice per annum, enough to cope with the estimated production in 1981. If



production increases (i.e., expanding areas in Barro Uen, Afgol, Kurtumware,
Sablale, Fanoole and Mogambo) as expected over the next three or four years,
it is extremely unlikely that the existing mills operating at their present
levels of efficiency could cope. Furthermore, there is no reason to believe
that the efficiency of the three mills south of Mogadishu will improve
dramatically in the future.

5. POSSIBLE NEW MILLING FACILITIES

Rpart from the feasibility study carried out in 1979 for a new mill at Afgoi

(2 tonnes of unmilled rice per hour), the only other possible new mill which
we have been advised of, is a mill at the Fanoole State Farm. The capacity

of this mill for which construction may commence next year, 1s not yet decided,
although we were advised by the Farm Manager (Chinese) that it would have a
little extra capacityfor milling non-Fanoole Farm rice. 1If this is the case,
it is unlikely that Mogambo could rely solely on the new Fancole mill as
Mogambo's production will ultimately be around half of that anticipated at
Fancole at full development.

6. A RICE MILL AT MOGAMBO

From the foregoing it is inevitable that a rice mill will ultimately be

required at Mogambo. The questionswhich remain to be resolved are the

timing, capacity and economic feasibility of establishing a mill. The timing
of construction will depend upon the build up in production of rice at Mogambo
and upon spare capacity which can be relied upon at Jelib. There is unlikely
to be any spare capacity in the Shalambad mills and in any case they are
probably too far away to make milling there a viable option. The major question
therefore is will a new mill be built at Fanoole, if so what will be it's
capacity and when will it be built? Plans for the Fanoole mill are not
advapced enough to provide this information.

In this section, therefore, the capacity of mill required for Mogambo is
asgessed together with the requirement for drying and storage facilities.
The timing or phasing of installation of milling capacity will influence the
economic viability of the mill and the main alternatives will be considered

in the economic analysis.



6.1. Build-up in Rice Production

The scheme at Mogambo is currently being developed in line with Development
Alternative A from the Additional Study, March 19801. This envisages the
establishment of 2 052 ha of surface irrigated land together with 163 ha

of sprinkler irrigation as a first Phase. The fully developed area is
expected to be 6 430 ha as outlined in the Supplementary Study of‘19792,
consisting of approximately 3 330 ha of surface irrigation and 3 100 ha
of sprinklers. In addiﬁipn. an area of 1 000 ha of sprinkler irrigated

upland is planned for upland rice production.

Two crop rotations are being considered, as given in Section 3.1 of the
Additional Study. These are reproduced below:

Crop Rotation 1.

Surface irrigation: 100% paddy rice (gu season)

70% maize (der season)

Sprinkler irrigation: 100% cotton (der season)

Crop Rotation 2.

Surface irrigation: 75% paddy rice (gu season)
75% paddy rice (der season)

Sprinkler irrigation: 100% cotton (der season)

! additional Study for an Alternative Development, Sir M.
MacDonald & Partners Ltd., March 1980.
8 Supplementary Feasibility Study, Sir M. MacDonald & Partners

Ltd., August, 1979.



The cropped areas for the various alternatives being considered are,

therefore, as follows:

Crop Rotation 1

Crop Rotation 2

Phase I
Surface 2052 ha. paddy rice (gu season) 1539 ha. paddy rice (gu season)
W o= 1458 ha. maize (der season) 1538 ha. paddy rice (der season)
Sprinkler 163 ha. cotton (der season) 163 ha. cotton (der season)
Phase II without upland development
Surface 3321 ha. paddy rice (gu season) 2491 ha. paddy rice (gu season)
" " 2325 ha. maize (der season) 2491 ha. paddy rice (der season)
Sprinkler 3100 ha. cotton (der season) 3100 ha. cotton (der season)
Phase II with upland development
Surface 3321 ha. paddy rice (gu season) 2491 ha. paddy rice (gu season)
" " 2325 ha. maize (der season) 2491 ha. paddy rice (der season)
Sprinkler 2000 ha. maize (der season) 3100 ha. cotton (der season)
" = 1100 ha. cotton (der season)
" Ly 998 ha. upland rice (gu season) 998 ha. upland rice (gu season)

Expected yields have been

taken from the Supplementary Feasibility Study

Table 4.1 as follows:

Season Crop Yield. tonne/ha.

Gu Paddy Rice 4.0
Upland Rice 3.0

Der Paddy rice 4.0
Maize 4.0
Cotton - hand picked 2.5
Cotton - machine picked 2.0

For the build-up in paddy rice production and milled equivalent, two rates of

build up in yield have been considered:

- a conservative rate similar to that used in the Additional Study

which assumes that each years' incremental area will require four

10.




years to reach a maximum yield of 4 tonnes per ha.
- an optimistic rate which maximum yields are reached within 4 years
of starting to grow rice.

Tables 5 and 6 summarise the build up in unmilled and milled rice production
for Phase I options above respectively.. Milled production has been calculated
on a milling-out percentage of 70% at this stage of the Study .

Pinally, production at full development of the scheme, ie, completion of

Phase II is estimated. If Phase II is developed and cropping pattern 1 is
adopted, the area of paddy rice will be increased to 3321 ha and for the interim
period between completion of Phase II and commissioning of the Bardheere dam an
additional 998 ha of upland rice will be grown with sprinklers. The annual maximum
rice production for the Phase II alternatives, for unmilled and milled rice, is

summarised as follows:

Phagse II maximum rice production - tonnes/year.

Crop Rotation 1 Crop Rotation 2
Unmilled Milled Unmilled Milled
Without Upland 13 250 9 300 19 920 13 940
With Upland 16 800 11 750 23 410 16 390
6.2 Milling Capacity

Table 7 indicates the milling capacities required for the various production:
alternatives discussed above. These capacities are based on a 10 hour working
day for .25 days per month.

Since the Phase I project is committed to attempting to implement rotation 2,
the choice of capacity lies between 3.0 and 4.0 tonnes of milled rice per hour.
For the former to be adequate, additional unmilled rice storage space of about
1000 tonnes would be required. This would allow milling of the gu season crop
to continue whilst the der season crop was being harvested. It is proposed,
therefore, to investigate the relative economies of installing the higher
milling capacity or building storage for an additional 1 000 tonnes of crop.

It is pointed out, however, that the operating regime for the smaller mill is

11.
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3 000 hours per year and will be much more demanding than that for the 4.0 tonne
per hour mill which will be 2625 hours per year.

Table 6 suggests that it would not be necessary to have the mill operaticnal
in Year 3. Construction should be completed during Year 3 and the mill should
be ready to commence operations in Year 4. Given the rapid build up in
production, staging of installation of milling capacity would have little
advantage.

The siting, layout and deéign of the mill should allow for its eventual
expansion to a capacity of 6.0 tonnes of milled rice per hour which may be

required when Phase II is completed, assuming 150% rice cropping can be achieved.

TABLE 7. Estimated Milling Capacities for Various Production Alternatives

Precise Rounded
Estimate Estimate
(Tonnes of milled rice per hour)

| 1. Phase I Rotation 1 1.92 2.0

i 2. Phase I Rotation 2(1) 2.87 3.0

| 3. Phase I Rotation 2(2) 3.83 4.0

| 4. PhasesI & II Rotation 1 with upland 3.92 4.0

| 5. Phases I & II Rotation 1 without upland 3.1 4.0

| 6. Phases I & II Rotation 2 with upland  5.46 6.0

| 7. Phases I & II Rotation 2 without upland 4.65 5.0

|

Notes+ (1) Assumes that storage is available for up to 7 000
tonnes of unmilled rice.
(2) Assumes that storage is available for 6 000 tonnes
of milled rice and that the "gu" season crop of
6156 tonnes would have to be milled within a 4.5
month period from mid-August until the end of December.
This would allow a 4-6 week close-down time for the mil

6.3. Storage
Enough storage space to hold 6 000 tonnes of unmilled rice will be required

for the Phase I crop. An additional 1 000 tonnes, however, would mean that a
3 tonne per hour milled rice milling capacity would be adequate.

14.



Storage for up to 100 tonnes (milled or unmilled) rice will be required
within the mill buildings.

6.4. Cleaning and Drying

Whilst sun-drying of rice is currently the norm throughout southern Somalia,
it is recommended that artificial drying either in ventilated silos or in a
continual flow drier be ‘considered. The principal reason is, that with up to
180 tonnes per day of rice coming in from the field, the task of sun-drying
would probably be unmanageable. Also controlled drying will probably

reduce the incidence of hair cracking and lead to a higher outturn of whole
grains. To eccnomise on drying costs cleaning should logically precede
drying. A cleaning and drying capacity of 9 tonnes per hour (assuming 20
hours worked per day during harvest) would be required.

However, it is also recommended that the drying facilities be capable of
handling maize if it should prove inadvisable for any reason to maintain the
150 per cent cropping intensity for rice.

6.5. Maize Production

From the cropped areas given in section 6.1, the expected maize production

(tonnes) in the "der" season is as follows:

Crop Rotation 1 Crop Rotation 2
Phase I 5832 -
Phase II without upland development
9300 -
Phase II with upland development
9300 + 8000 = 17 300 =
F i TECHNICAL SPECIFICATIONS

The rice mill will be designed to mill rice for local consumption, i.e. import
substitution. It is assumed that the incoming paddy will have a moisture
_content of not more than 20 per cent and that it will be dried in two passes
which, in combination with tempering bins and cooling, will give a total

15.



extraction of approximately 6 per cent so that the storage moisture content
will be approximately 14 per cent. This is based on a drying air temperature
of 50°C with a medium head yleld.

For maize, the drier will be designed on the basis that incoming maize will
have a moisture content of 19 per cent and that it will be dried and cooled
in a single pass to give a final moisture content of about 14 per cent. This
is based on a drying air temperature of 82%.

If the above base levels of moisture content are exceeded by more than 1i% m.c.
it will be necessary to increase the number of 'driers and handling bins or
accept a very considerable reduction in capacity handled.

The plant will have a simple flow and will be only suited for intakes of
grain of similar variety, grades of quality and moisture content. If any
of the above, apart from "foreign matter", vary considerably from the
standard at any one harvest, then additional equipment will be required to
maintain capacity. The provision of separate maize and paddy operations at
the '‘der season will allow for some flexibility at the 'gu season if the
paddy grown rice requires separation from that from upland fields.

Milling will be based on milling throuqhout-the vear except for an annual
close down for major maintenance during the gu season. Ample provision
will be made for extensions to provide mill feed bins to cover the "der"

season when plant will be intaking grain as well as allowing for milling.
Mill capacity will be approximately 4 tonne (milled rice)/hour minimum.

Provision for expansion will be allowed for in storage-milling and drying
together with sufficient alternative runs and extra equipment provided to

allow for cover of a large percentage of the failures that can occur.

It is also assumed that bulk handling in small-medium non-tipping trucks
will be used.

As the maize storage is temporary and for a limited quantity and time as
well as only occurring at the der season it is feasible to use part of
the rice (paddy) store rather than a separate under-utilized store for

mailze alone,

16.



During the der it will be necessary to work day and night, while in the
'gu the work at night is eliminated by the limited amount of daily
overtime during the peak period. Night work has been planned for maize as
the simplest of operatiocns.

A seed processing plant will also be included but design has not commenced
Yet.

The use of bran to fire boilers or as animal feed (after processing) will
also be considered, but preliminary indications are that the plant is too
small for special equipment to be installed.®

Power generation equipment has been allowed for with alternatives of a
single power generation section or splitting loads by providing separate
motors for single large loads such as aeration fans. Peak loads will occur
in the der season due to milling at the same time as intake and drying.
Allowing for drying during the night time at this period will reduce the
peak load as well as minimizing the extra equipment required.

Staff lists, together with their qualifications and training needed to
operate the plant are given. These assume the following:
- incorporation within a central structure that will provide’
the major services of purchasing and selling grain.
- transport will be part of the central services.

It is assumed that central services will assist in heavy workshop and majﬁr

maintenance operations.

17.



8. CCST ESTIMATES

At this stage costs may only be estimated very roughly and such estimates

must be treated with caution since even a simple economic analysis may show
that it is preferable to omit certain components. Nontheless cost estimates are
included in this section since work on the mechanical and electrical plant is
relatively advanced, on the other hand structural designs are only just

commencing.
: £

Cost of Mechanical and Electrical Plant 1 500 000

Allow for seed treatment plant 50 000

Cost of Structural and Building Work 1 600 000

Cost of six staff houses, including services 300 000

3 450 000

Allow further contingencies 10% 345 000

g 3 795 000

Engineering costs have been included elsewhere.

18.
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ALTERNATIVE POSITION
FOR SRICE Mkl

MAIN AERATION FAM Fo
Bux =Tore

UPPER COMNVEYOR IM
BULK STORE
LOWER CONVEYOR M
BULK STORE

BUlK STORE WILOADING
ELEVATOR

b4

FUOTLRE EXTENIWON

oF Suos

23 Bbulx STORE
DISTRIBUTING CONNEYOR

24 BULK STHRE RECLAIMING
CoLVETDR,

25 mcowmg camue &

TEs R FoR e R /mr'rcu

SeAR .

CALTRERMATIVE -

Pouwe R aBuLrATOoN

STaToN,

26 CWERED AREA OVJGE

INTAKE AND CLEAWERS

- S . MEtRE,
APFROR BCALE,

N l‘dyﬁ. leu..'
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APPENDIX I

PRELIMINARY COST ESTIMATES FOR MECHANICAL
AND ELECTRICAL PLANT



PRELIMINALY EST/MATES FoR M K £ PLANT

ITEM
i Ne

DESCRIPTION

NC OF 1DONER

ESTIMATED COST

ITems: Reqd

\Te&E an

ToTA L

INTAKE HOPPER

4 -
|

INCLUDELD N
Civil. WORKS

INTAKE CONMNEYOR GAo MEASURIMNG IN-FEED

& CUT-OFF VALVE , TEFC MOTR , YEE -

ROPE DRIVE & GEAR 50K

CHAIN CONVEYOR (27 (300 sma) NOM.

WHDTH, I

LENGTH ooy AA (Avmm)

CADACITY - ANAIZE 4o Torno & /1o
Papcsy S-10 — v —

4 ‘4n?_qi-P;

=

—

— et

INTAKE ELEVATOR (BELT & BUKET) 5/‘,_,
TEFC MOTOR , BACKSTOP, VEE BaLT
DRrRIVE & G&AR BOX

BUCKETS 12¢ wice Teee car=ex.

BeLT =Peep 250 fFymin (1,25 Ms)

CaracuTyY . MalZe <o T ToNmE/mou?
PADDY (S- 20 —_———
HEILHT overatwl. [4 m.

4507

|8 ,000;

PRE-CLEANER . RECIPROCATING SCREEN
TYPE C/n HEAD €MD ASPIRATOR ,

FAN , CYCLONE DUST COLLECTOR &

AR SEAL |, TEFC MOTOR(S) & vee

RopPpe De2wes

MINIMUAM SCREECN DILE « OWNE SCalLrPER

PLUS ONE SEeed SceeeN SACH

50 sm.FT ( S M3) AMIN MU

CAPACITY : AAAIZE 406 Teraue o
PanDY 15-20 Sl

| v
4 gfsnp
A 2HP

= 8w

35

"Gooo

“4.00c

WEATHERZ Dszoog , TOTaLLY €N oSED
EXTERNSL TYPEeE BeLT & BucxeT
ELEVATOR /0 TEFC MOTOR , BAK
STo P, VEE Rore DRIVE & GEAR BOX
ACCESS LLADDEeR AlD PLATFoRIN
BPucrers 24 wite DESP PATTERW

BeLtT speed 250 Fryﬁ.un.( 125 afs)
CAPACITY: AMeaize 4o T it
PADD Y 25 —_—

HEILHT aNeralLl. 29 AL

| 2,800

WEATHER PROCF, TOTALLY ENALOSED
EXTERNAL TVWFE BBELT & BUCkeT

ELEVATOR GAL TEFC AMOTOR

BACK STOP, VEE BECTDRIVE ALD

SCEAR 0K , ACCesS LADDSR &
PLaTFoRAA

PUCKETS 12'uibe beef Yotk

375
BeLr SPead /oo Frpmn (1,25 mE)

CaPACITY & fane y

Pamoy 3O —
HEIGHT OVERALL, :?_,9 M,

MULTIWAY BRAIN DISTRIBUTOR AND
SRAIN SPOUTING

" ©ZOO

24,800

PRE-DRYER Sid | WEATHERPRODDF
EXTERNA L TYPE | GaALVANISED
CORRUGATED STeel. SILO SuTarRVS
FoR DamMmme PAaDoy A AMALTZE
AFPROX . DIAMETER 7 2 m. (&4FT)
APPROX. CAERALL HEIGHT 12 . SOMm
S RooF | Access AnD INSPECTION
SOPENINGS, S0 coaucal. ROPEER To
CEMNTRAL DELVERY 47a5 WITH COMTROL
SLIDE | suPPOATING STECLWORK
INTe€raL £ SxTerradl LADOER,
HAND RAWS & PLoaTFoRAA
CamaciTY - Maize 285 Tow e
PAI}DV (8> e —_— -

ico0

@325

ff‘m.yoo)




TEMFER NG Siuls WS TmeEH el =
EXTESRNAL TYPE SALVAMNISED CcOoORR-
—ueAaTED STeel SILo suITARLE

FoR PambYy anbs ANAIZE,
APPFPROx PlAtsETear 72 M 2 FT)

APPROX ovERALL HEGHT |2.50M.
W RooF , ACCESS & INSPECTION
OFENINGS , RooF VENT, AERATION
DUCTS AND FRAN UNIT giAv TEFC MOTOR
FoOR TeMPeg NG -"DRYRATION" &
EoolLinGgy PURPOSES .
S50° COMICAL HOPPER To CemdTRaL
PlscHaRCE OPEMING lAYVE C/us
CONTROIL-. SLIDE | SUPPORTING STEeL -
—WoRK | INTSRMNAL & SXTERNA L.
ACCEES LADDERS K RANDRALS £
PLaTFo M.

carAciTY @ PADDY 19O e
MAl2Ze 150 —r—

’ —t

’gl‘:ao

ZS,&:OU

MILL FEED SILO. WEATHERPROOF

EXTERNAL TVWPE GALVANISED CORE-
STUGATED STeEl SILO SWTABSLE FoR
DPRARY.. Ay,

APoeo x. DrvamMeTee F.3M (24 e1)
APPRD X. OverRAlLL HEIGHT (2.2 M
S Roo, Access B INSPecTIoN
OFEMNINGS , 45° COVCAL HOPPER
™ CeEvTRAL DISOCHARGE, ORAEING
S gh G PISCHARLE COOTRO-
ShDE , SuPPoRTING STESuOoRN

IV TEBNAL ALD SRTERZNAL LAnDegs
PlaTeoem ARG Halan@ay =

cavaciTy. Rapoy o0 mame

( 5500 )
Futum &
EQUIPAENT

LS Rl L)

11

DRYER weathER .PRoOF ExTELiuAL
TVRE GRAIN DEVED SWTABLE ROR
MAal€ & PasDi, nean  FPaoow
Cob.umn FPoTrEdsy WITH LATaZAl.
MOT AR AND E MthblSW  DASCTS.
COmPLETE WATH cooling Smcrol
WMTH Plolok FaR cooliNg ok
ADDiTioMNAL TRYING

Fues : Tresee ol & DIRELT weATed
e,

ORPECTE -~

MARG . 320 Tolve frove AT S°% CALC
ExTrACTON (% k€% ) wTH

HOT AR TEAlPERATORE T2°Q May.
- GRAIN THMPERATORE ST eC Max
CooWNEG SEcTION T ulittiia 1O
OF  AMRBIONT CONDITON

"

Facoy 1% oawe /HouR AT Y MAx.
extraction (20% —IFYe) UsIN®
DRy SECTon AND  CaoliNg SecTiob
FoR DreYinw . HOT AR TEMPaRATULE
COPC AN,

4

FPACcry 2% Tomuwe /Moue  '&T 2% i,
EXTRACTION (lG"a.’G - (& %) us sz -
DRVING SECTION OMLY  UKTH  HOT AR

TR MUPERATURE  A20C Aol idl A
CooliNgG Sechol To Cocl WATHW. SR

2w S

"llow

Y kw

59,000

18,000



YPPER & \oOWER COwWeYoR

S AN WLDTH Nomimae B

GAPACITY. Mmaize - 4o - 1buuo/€¢:u¢
panny- 30 Townie/ roue.
&g TH oS M,

Ll £
4 4 %1% T o155 £24|6°°
Trac 6wcLosesd  WEATHeR fecoF cxTerMaL -
TYPE CHAIV COMUEYORS 2 wayY AlD/OR SOHP
ReveesaaLe AU TERPC MOTOR ,VEE - ROFPE
DRIVE AND SEAR BOX , OUTLETS WITH o oL
VATHOWUT COVTROL SWIDES 2 PRUSHES TO 375y
SUIT IWSTESLLATION:
CHAIN WIDTH « NDMINAL 87
CAFLPAC\TY |+ MAIZE: 6’0 Torade Mou ’
Papoy 20 Toune / Hour
LENGTH GO Mm.
TS DUST HOUSE 1 w ST S o- et
- L Mvﬂ%
CLEAMEES @,
Bunoniy m
Sl WoRKS
4 A 1 - BULD n
4 COVERED AREA Tok DRyse Sy ‘w’f‘: s
EQUIPASEIT i
15 BULK CRAIN STORE i e, (LCummes
SePeeATELY
BUNDLG W
CUVIL WORKS
| 1 MILL #* EqunpusiT
ir : 3 /50 | DeTasD 285,70
o), | SEPERATELY
7 Buwbniz W
CIviL. WORKS
8 VAN AGRATION FAN FoR BULK BTORE . 2 x4o| BuiDiNg IN %S0
PoUusLs INLET CEMNTRIFUGS. FAR =80 vk WORKS
S TEFC ELECTRC MOToR X > 1325
(MtegnaTive : DiESEL MOTOR & CLUTCH) dome| EsETES
Vee ROPE DRIVE - i
Armsesis :
ARFLOW 25,000 CFM ( M’/’-Z peec | fugco (ec-co)
AGANST A TOTAL PeesSuURE CF 5 noToR R
et
C s M) oF  wATeR _Dg&n:)
\
19 UPP&E COMUEYOR IN BULK STORE 2 x2 | n,000 22,000
TOTALLY €MNCLOSED , WEATHGR PRoOF X12Swm
ExXTERNAL TYPE SDINGLE WAy Cham
COoOuveyyoR GAU TEFC eLeacTeIC AMDTOL, =Soup
Vee pRofPe Ddawe & S=AR RoX .
OUTLETS WITH COMNTROK Shibdes Tv o
SUIT  ayour . 37.5
CHAIN  WIDTH NominaL 9
CAPACITY . MAIZE- 4O Towne oot
Papoy - ZO Tore / Houl.
Leugts o M.
yao) LOWER. COMV &YOR 1N BuLk STOWE . 32 i, coo 33,000
ToTALLY EAKLOSED , W EATHER PROOF x(29wp
EXTELNAL TYPE A SINGLE WAY BSOTroM e
Crroin) COUVE | WITH TP Qi) 75 4
IN-MeAS UG SYSTeMm
v
. TEFC eLaecTmIC MWOTOR, Ue-e RoPe =4
DRLDE & SSag Box hw




|

BULK STORE UNLOADING BUCKET
ELEVATOR BELT & BuUCKEeT Tyrg
TOoTALLY ENCLOSED |, WEATH ERPROOF,
EXTERNAL PATTERN C/W TEFC
ELECTRIC MOTOR , PACK STOP, VEE-ROPE
DRIVE & ceaR BOX, ACCESS LADDER &

PLATFORAM -
PUuckets 13" wos pecr Gatmmas

Beax SPeed 2 50 Frimw (125 Ms )
HEIGHT oVerALL 22 M

=

1@ ,Z200

FUTURE GXTENSION

BULK SToRE I ISTRIBUTING CONVEYOR

OPEN BOTTOM  TAAVELLING COMIE~OR
CHAIN FATTERN GO TEFC ELecTRIC
MOTOR, ) VGE-goFe TRIVE K SandBeox

. ”

CHAIN WIDTH : womivaL €

CAPACATY MAIZES A0  TouueAsutt
PAow>y 30 Torms/ rour

LeueTH 18 M

Gue

oo

3 x 2 “Yo00

q coo

24

BULK STORE RECLAIMING CoaveMOR
OPer) CAGE ENCLOSED , FoRTaBLE
cowayor (CSWesP Ause”
TEFC ELECTRC AMOTOR AMND
RofE DRIVE
CaPACITY: MMZE: 4O Moot
LEN6TH B,S M.

4x30
=iaw
.tgm

1500

as

[NCOMING CABLE TRANSFORMER &
MAN ST . : :

(=sae
SePeRATE
)
Bunpivg IN
L oY

NOT sEed
=6 TeM

31.

CoOVERED AREALA ONER INTAKE K
cClLeANERS ;

Bl (1%]
UV WORrRKS

27

Burx STORE TEMPERATURE MONITORING
BYBTE A -

100

Nomaihml

Soco

5000

c8

SUBTOTAL.  ITeMs 4-2% INQUSNE

684,450

29

MISCELLANEOUS ITEMS - SPOUTING,
DULTING - MINOR SUPPORTS, CENTRAL
DUST COMTROL. & CORLECTION , MINOR
TRECTION MATERIALS

C%CLUSIDNS - SLECTRICAL /MEcHANICAL
Powee TION
Prant

- ELectelcal

INSTALLATION

6 ues

3o

ELESTRICAL JUATCH GEAR | CABLING &K
FITTINGS FROM 4d4o/4Sv. 3 PH. OUTGOING
SIce of MAIN DASTRIBUTION £ Swim
BoARD(S) IN TRANSFOR MSR AlD/DR
Puwer GeneraTOL LUMLITS

EXCLUIIOMS -

1 ELEcTRc MoToes (INclunen uaTs
CRULPAME ST )

2. ELECTRIC LieNTwg (INeLube s Qo
woRES )

3. MAIL INCOMINTG, CaBLe , TRANS Forues)
PwER Ge VEZATION EQUIPMENT A
Mo DASTRIBUTION &~ Sunlotd Boands

LNt TeAl
/SDLu
WS4z
AKX

i
%
VYL

/oW

NS 2R AT

10 9% o

MECHaCAL
eqQuIPAersT
| Teas 28

“+ 29,

75,314




f 18,000

26,000

34 POWER GENERATION PLANT(S) INcLubiNG 25
MAN [SCLATOR _ DISTRIBUTION BOARD 250kn
FOR 4AD/41sv 3PH  AND Ma) ISOLATOR
FoR 4 PH.
az COST EX.WORKS UMPACKED FoR 8@,«142?
rems 4 -4 INCLUSWVE
SURSTOTAL . ( 1rems 28 ,29,20434) |
EXY CoaT of PACKAGING (SeaworTHY & 28 % o | u2040
TRoPICAL. coudiTions) Puus mﬁ;'ﬁm
DesLiveryY CIF Mogadisuaw CiTEM 22 )
SO.AML..IA.)
o4 COST OF peciueRy FROM \CSSEL /\5 % o | 20,22
SIDE o _SITE (NAWUDING ALL FEES, ﬁﬁcg '
S % STORAGE CHARGES + 35 )
(ExcLusions - cusToms Dunes)).
35 EQECTION ON PRSPARSD BASES oF 10 9 /1%, 665
= of cosv
ERUIPMENT [TeMs 4 -4 weLvsoe, A Dt
Brascs ol SUPPLY of SeEelces OF =e£ed To
SYILLED & exPerlieNced SURSRUSORS i
ALD KeY AQTISAND ouly &
Local. SuprLyY oF SeMli-3IKILLSED
ALTISANS ALD LAGCLURERS .
EXCLOSIONS - COSTS oF LocAL SuPPLy
OF Seill -SKILLED ARTSANS &
ARCTIBANS,
260 | COST oF PLrALT INSTALLED ITE S /235 763
EXSLUSH i INSPRECTION /SUPeRULSIOL f;;:f’gs

COMMITS IO NS
TRAINING
TESIN/CONSULTANCY FeaS
Shaes BARTS
COWUTINGEWOES
" ESCalLAaTioON FACTOR

Saz itz 'K’.ﬁr cost s r‘wnn'wg ardas




INSPECTION & SUPERVISION OF THe
MECHAWICAL & SLECTRICAL wWorRKES
ASROCIATES WITH  Tre CL&AAJMtj -
PRyYING - STORING 4 PRocesswg Puanr

T“—l’::"soOl'

The NSTALED
PLanT COST
1TeM N® 36 &
UWSiue PagT
TIME SErVICES
OF Cavil wWoe
INafecTion —
SUPERULIION
COMNTRACTOR

COMMISSIONING OF THE CL&ANMING -DRYING

Z % o

THE INSTalAaD
PLawt coAT

|
-STORING AMND PROCESSING PLALTS 1
|
[

INCLUDIMG ELECTEICAL & MECHANGAL ITE M N® 3G
Power Nt (1 w:u-m)
TRAINING OF CRERATORS OF THE & 9% o

ReECewunyg -CLeaANING —DRYING - LTORING
AN PeocessSiug fPrans’ lucLudiny

THE WJSTaLLED
PLaT cosT

hABCRATORY SCRUICES AUD GRA(L am 2 B
wsPecnon /QUALITY COLTROL.
( | MOLTH DURING COUMLSSION NG Peem) i
Desich & consuLTALCY FEes For Puant R 9% or
LAYOUT INCLUDING ELECTRICAL. DYSTEMS THE IMSTALULSD —_
PLALT coBT

PR e Recu.cun.:g—cuﬂuua_beg g -
“STORING & PRocessivyg  PLawnTs

(ExcLusSIONS + CIUIL & STRUSTORAL
ENQLEERING , ELecCTRICAL. AL KTING
AU @ LecrRcan Powerk SYSTEM
FeoM ouTqoiNg Adofais v 2Py SoPRuy
To PLANT Bacce To comiuy AL
CAMBLE . — ITEMS (LALUDED I QVIL Wor

ITeAM WP 3

SRARE RCARTS | MECHANCAL. & ELECTRWAL
CoMPoMELI TS THE RECeW (UG- CLEALING -
“PRYING - STORING & Rzocs.xs-uvj Pansts

(ExcLvsions | ITaMS WIDeR ‘ciuie WORES®)

5% o
The MNSTALED
AT cosT
AL Mo 24

SuBToTAalL (Tems A-—E (NCLUSIVE 1257 oF S euS
SusToTalk THE INSTALLED

PrawT COST

TRAA WO B
ToTAL iTems F & 8% = 1,393 608
CONTINGSNCIES 78 % oF /05,520

— Il &7

ToTaL AT AueusT 4982 CosT — -
ESTIMATES z’/,f.‘? 1,/2¢

Croems ‘H'+'c’)

EScCaAaTON PACTOR FROM AUYy. 1982
E=STimATES TO PrOJEcTeEh okbae
ParTe oF

JOTAL COST N RUNNING ORDER.
EXCLUSIONS ¢ CUWIL wWoRKS




APPENDIX 1I

ELECTRICAL POWER REQUIREMENTS



5.

MOGAMBO - SOMALIA

RICE MILL & STORAGE PLANT

ELECTRICAL POWER REQUIREMENTS

ALL ELECTRIC - INCOMING CaABLE ETc -
APPROX REQUIREMENT GSO KVMA.

POWER GCENERATION OM SITE
A) RICE MILL PLUS OCCASIONAL USE OF SToORE EQUIPMERT
MILL — APPROX [50 KW INSTALLED + WMeHTING
STORAGE PLANT — OUTLOADING OlLy :
APPROX LOAD 2S!s e @2%)
+ LieaTinag + Misc

S&y 2ow Cm
~ 20- 23 KW \OAD
Toral (ML «SRE) APPEDX 7S rw
Se 190 — IS0 KuA

ACBATION FANS 2 X40HP QL ECIRC MOTELS = GOKW
(PoweR ALBSCRBED = Zx 2B HP AT RATED LOAD

ToUL WAD APPoKk 20 - 280 KW:

CYLLARIE™).

INTAKE & DRYING SeASON.

DAY ORPESRATONS : INTAKE — APPZOX. 148.5 kKo nosrauen
(Bgausive oF DrYEES o 83. - -e-
& ) BuLK. STORE -.- 31 AR e
ToTalL 262,55 #w
NIGHT OPERATONS : Total Less Tharnm 250 KJA

RECOMMSADED INSTAULATION @ ALWOW FOR 250 KVA GEMNERATDRS

2 X 2SO0 KYA UNITS WL COVER ALL
OPERATIONS — ONE UNIT Wil oLy
OPERATE FOR AFPFROX 3 MDUH
PER “YEAR |

R=MILL & AERATION GAN BE STOPRSD
FOR PERIODS OF A FeW DAYS AT
HARVEST TIMES BIVING SOME
ADDITIONAL STAND-&Y CAPACITY

INITIAL INSTALLATION @ 2 X 2SOKVA UNTsS.
FINAL INSTALLATION 3 X 20 KUA UNITS.



vatiine SGpecilicatlosn

MOGAMS) IRRIGATION PRCJECT: RICE MILL
Scale: OT/hir paddy (4T/hr rice)

Tiem

Intaxe hopper for paddy with
mugnetic 3eparator cicesssceseeinons

Ell‘\'ator LRI R R I I R A T B B B B B R R B Y I

Faddy cleaner with aspirator and
de3tONer siiwwivves saas sesaswesnes e

Crain weighing scale (continuous) ...
Blevator sceiivisurninsasssaninaonaes
Holding bin for cleaned paddy seevaes
Paddy sheller with aspirator ........
Paddy separator cvieessasecensssrinna
Elevator .cearsasnsssacnacccnsnsenane
Folding bin for brown rice ..eececess
(Retwrn) sheller with aspirator .....
Flevator for return products .,.ceeees
Fusk fan and ducting .sseesceancesnas
"#usk House" (helding bin) 5 hrs make

Brown rice whiteners (.ieeesseessnceas
Milled rice gyro nifter ciceivisanases
Elevator ..eiccasissvvins iseivensivves
Bran conveyor to bagging point ......
Pran bagger unit end hand-stitcher ..
Weigh BCALeE ..uwewwwnemins s nisiseams
Milled rice grader (sifter) ....eeeee

lHolding bin for whole rice .veevevans’

Holding bin for broken rice ..ecevees
Miljed xico aspirator weanesvvisivins
Baurging off point: weigh scales i

B’.ilp; Stltcht‘r L O I R O A I B A R

Capacity

6‘.2 T.
6T/rr

6T/hr
6T/hr
6T/hr
6-12T
2T/hr
3T/hr
6T/hr
é6-17T
1T/hr
1T/hr

(1.5T/hr max) 1.5

6T
(603)
2.5T/hr
27/hr
2T/hr
400 kg/hr
400 kg/hr
' 0-100 kg
2T/hr
20T
5T

0-200 kr:

NB, Steel platforms, steps, handrails;
accersories, hand-tools, adjusters;

cone-drrssing materialas;
ducting, cyclones, chutes,

kW KNP Total Ew
nomi n:: ! 3 -
Q.75 1 .75
3.0 1 5.0
nominal 1 -
0.75 =1 0.75
- 1 -
5.5 4 22.0
1.5 2 3.0
0.75 1 0.75
- 1 -
3 1. >
0.75 1 0.75
1 1.5
- 1 -
15 6 90
0:75 2 1.5
0.75 2 1.5
0.75 1 0.75
0.125 1 +125
0.75 2 1.5
- 1 v
= 1 -
0.75 1 0.75
- 1 .. -
0,2 1 0.29
131,87

Allow 15C kW
including lirghts



APPENDTIX III

STAFFING REQUIREMENTS



GRAIN
MOGAMBO - SOMALIA |,

DRYING

STORACGE &£ PrROCeSSING PLANT

STAFFING REQUIRE MENTS

TEM DeacrkIPTIioN No. QUALIFI CATIDM/TRAlutMG./e#FEEIEMCE
Dav | wuy| & RemaAarcs
e 4 EWERALL ANAMAGEMGIDT
ZI'EE-‘—'E:'FM'H—‘E & SR
e - BSe o EQUIVALEIDT 10 DCIEN o
ia | Mmanss 1 ENGIVEERING PLUS “TRAINING 1M
STORAGE | MILLING AMD QuALITY
CornTeEaL % exrerietxs 1IN
MAN A GEMENT,
SoME KMNOWLEDGE oF A MaAlor
SEOROPEAN L ANGUALE ((ENGLITH,
CEEAARS o ITAalsss PeEFEReT:.)
4B | FIVANCIAL ConteoLier | 4 — Secowbary cDUcCATION AND KeLeEvdart
. CoAMMeRTIAL GuanitSICATION  ALD/oR
€ %P2 ErR CE
1\ cLerw /TL{F’I;‘S"'I' 1 SeEconDARY SDUCATION  PLUS
CoMMer ClAL TRAINING - EXPERIENCE
ic | Messenger i —
Adp | caATe KeerP e 4 4 —_
— SEcuiTtyY
de| weqrrrRIDge CLerk | 4 | — | PRIMARY €DUCATION + EXPERIENCE
AND TRAINING
i IN TSk
2A| SToRAGE SUPERVISOL . ] - SECONDARY EDUCATION =
EXPEIEWCEe F SUPSRU(SION
=+ Tweal MING
SEcoNDArRY SDUCATION +TEAINING N
28 | ceam INSPECTOR i | - QUALITN COMTROL — ALSO o:mﬁ«?&
Mllle> PPEobucrs &TC.
2(: ASSBISTANT 2 F—*Q.LMAI\'_‘( EDULCATION +T%'ﬁ\iﬂ
INSPecTORS M‘ﬁufﬂme"r“ag“sk&%nmé- SeASOMAL
— PRI [ Duca & 4 TRA :
2D CLE:A.'HG-E/MAL—.:‘; i P D ey
PE RATIVE MARUEST PerioDS.
- T - « = OlAL |, OrY
2€ ADTIRTNT oFatanuel] = :%'&L?tr;:g .l-"le‘&:i;t:.‘“ ‘;:.n_.ogp °
-— PrRIMARY cDUCATION + @xPellgNCE.
& F | IBIISCE IARLY: (SRl e FTRAINING (Ao CooaeS MiLL PEODWELS)
L]
2q | cAamunl Ladourk  [~B | _ oMLY REQUIRSD BT IBTake P&Cods
2 DRY= RS
s PRIMARY CDULATION 4 TRAINING
Ak | Tewed oREOATIVE 414 C oMLY REQUIRED AT INTAKE PERIODS)
- TRAINING
38| AssisTALT oferaTwE | € (oMr Re@UIRED AT INTAKE PERICDE)
4. Butk Store
44| Sesor oPERATWE 4 | — PRUMARY EDUCATION —TRAINING
(cav use 3A
A B | ASSISTANT ORSRATWE | _
¢ M) { (can use 34).
4e | AssiSTANT oPeraTve | 4| — FRIMARY €DUCATION + TRAMING
PAaT-mHE . SEASonAL - OLLY REgUuired ”
AT HARVE ST PELIODS
[l 7
Ap CASUAL LABOUR. |4 b | __ 8 Necoen AT 'Der’ urace
8 ouTsIoeE (IDTAke PFeERIODS CAN

u=e 24G.



sy Pes o e

"__f _:

—_—

i
MATHINOE WINDER

5

RIS i

FPRIMALY SDUCATION -+ TRADE c=eTt -
—IFicaTe (PlEsel €NQINE MECHANK)

+ExPeRUENCE + TRAINING

NIGHT oPERATOR omLy REDUIEED
DURING INTAKE PERIODS

B20oTH OPELCATIVUES ASSIST WITH MAINTENANCE

S RiCE AMILL |

bA MILL  FoReman i TECOMDARY EDUCATION 4 —tKAINING
(SAN ALSO ACT &5 2A IN INITIAL STAGE of PRUWEET)
6o MACHINE 2 L PRIMARY EDUCATION 4 TRAIMIWVG
MINDERS {(CAN AL50 ATT AS 2D E4CIL (MTIAL STHME OF PES S

6c Lasourer /PACL’.GR A

2a+4p
(Gwm.:o AcT m{?r—.’ +76) 1N INTIAL STAGE oF Peaic

6> | CASuAL LABOUR -

CASUAL LABOUREES - NUMEBEL £S5 00tReD
Der=mbS oM WARECHOUWSE OPECATIONS

— CANUSE 2eg An A

MAINTEM ANCE

PE’:MAEL{ EDUCATION 4 TRADRS
cerTiFicates ( FITTING + WELDING)
-—EXPERIENCE —+ TRAINING

—_—

)
7

FA | Mecrhanmc L

7’,3. MECHA NICS AMATE 1
"'rf‘_-_ ElLecTRICt AL 1

PRIMARY EDUCATION 4 TEAGE
CERTIFICATE [N 2 PHASS &~
4 PHASS VWORK — MODR MAInTSnARCE

~EXPeRIEn CE 4+ TRAIDING

7> ELESCTRICIANS MATE | 4

JE SAsSUAL LaBouRr

AS

sy
L AR\

T AL

PEAK PERICDOS & AT TOTAL

CAPACITY OF PLANT
29 Fuul TIME

S rarT Time (SEAsonal)

INITIAL STAGE OF PROJECT
WHEN THROUGH PUT Wikl BE
"LOWER AND MILL CAN BE
| SToPFreD AT 'cu' AND /DER”
SEAZONS .

8 -6 CASUAL

LABOUR.

¥ Fuulk TME

4-8 CASUAL LABCUR.




