13,1.3 Cultivation Test

According to the results of soil cultivation test in the projected
pilot farm area (Table 13,2}, it is estimated that soil cultivation will
not be difficult because the soil conditions after construction of irri-
gation and drainage facilities will be improved. However, the result
of testing'shows that cracked soil area in the dry'season will reQﬁire

some pre-watering for ploughing and/or harrowing.

13.1.4 Farming Conditions

. The paddy cultivﬁtion practices such as puddling, leveiling, plant-
ing, fertilizing, plant protection and weeding are usually implemented
in the muddy wet field. However, mechanical operation under said con-
ditions in the project area will be low efficiency and/or difficult due

to the soil characteristics as mentioned before,

- Thus, proposed cultivation practices except.for up-kcepihg of fice
plant'will performed under dry soii conditions., Land preparation and
sowing will be very similar practices to thbse for up-land crops.

:However,'ploughing, harrowing, land 1eveiling, sowving and water control
" will be carried out.more carefully to keep gco& germimation and growth

of the paddy.
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13.2 Selection of Parm Machinery and Vehicles

The selection of farm machinery to be used was made in due conside~
ration of the local climete and soil conditions in the project area, the
proposed works and those practices, furthermore, the experiences of

prevailing farm mechanization in the Sudan and other countries,

13,2,1 Tractors

Four-wheel type of tractors in 75 ps clagss are selected as the
master power in this progremme. This type of tractors are most popularly
introducing in the_country at present in gspite of high population of
60 ps class tractors. This.tendenéy is as same as world treﬁd due to the
requirement of high efficiency of higher horsepower machinery and labor
saving point of view. Furthermore, the land preparation in the dry paddy
field is required at similar operstions with up-land cultivation using
higher horSe.power. From the repair and meintenance peint of view,
mssembling the project of this type of tractors which will be implemented

goon at Sennar would be helpful in the fubure.

 In some area where the soils are very firmly ponSulidétediand/or
wet due to comparatively uneffective drainage, small crawler tractors
(60 ps class) will be required to the supplementary operations of wheel

tractors.

13.2.2 Attachments

As for the elementary attachments to the tractors, the following
type and size are'sélectéd on the basis of the experiences on hard soil

in the Sudan.

Por ploughing: Chisel plough having 7 to 9 shanks will be used

for this purpose.

For harrowing: Offset disc harfow which consists of two gangs.
Front gang will be equipped with 9 to 12 numbers of notched type
disc,.while same numbers of plate type disc in rear gang. Lach
disc will be 22 to 24 inches in diameter and will have scraper

individually. Cutting width will be 8-10 feet.
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In addition to the above, rotarvater is propdsed for final soil

preparation, The rotary harrowing is not popularly practised in the
Sudan at present, but it will be much applicable for prepartion of good
seed bed. For this purpose, rotarvater having 2 m of working width is

proposed.

Prior to the rotary harrowing, application of urea and triple¥super
phosphate as the basic fertilizer is scheduled on the farm operation
programme, For this praciice, broadcaster having 400 liters in tank

capacity will be used.

After completion of all the above, arrangement of temporary field
ridgeés and final levelling of seed bed will be carried out by the use

of the following equipment attached to the tractor.

For ridging work: One-row ridges which is commonly used in
the Sudan, at present.

For final levelling: Grader with 3 m width.

‘As stated in Chapter 13.1.1, séeding under submerged condition is | E%
not'suitable.practice in this area. Thus, it is recommended to sow the .
seeds on dry field where soils have a moisture cbntents at field bapécify.
Inuoperation_of thfs practice, the following type of drill éeeder will

be applicable.
Drill seeder - level dise harrow with 12 to 15 feet in width,
which have 24 Lo 30 numbers of discs.
- trush guards with diéc of 18 to 20 inches in
diameter.

- 24 to0 30 numbers of seeder boxes.

For clearing of rice straw, rear-mounted disc mower and side de-
livery rake will be introduced after the harvesting. Those rice straw

will contribute the animal gr&zihg in and around the project area.

As for the transportatioh of rice straw from fieid to.outside of

the project arca, some 5 tons in capacity of trailer wiil be used.
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13.2.3 Combine Harvester -

The grain combine harvester is broadly classified into two types
by the mechanical difference on threshing unit., One is the bar type
thresher which is now prefailing'in the Sudan for h&rvéSting the wheat.
The other one is equipped with tooth type thresher. In the considera-
tion of relafively high shattering characteristics of rice, latter one
is applicable for rice harvesting. The.following type of combine har-

vester is selected:

Horsepower; 100 ps

Cutting width; 4 to 4.5 m

Threshef; tooth type

Capacity of grain tank; 3,500 liters

Trafic; Semi-crawler {changeable to wheel)

To minimize labour, equipment and materials, and also o operate
a functionable receiving of the products at rice mill, tfanspbrtation
of rice grains by bulk loading system would be applicable. Por this
purpose, combine harvester will be equibped with the grain tank in

capacity of 3,500 liters.

The harvesting will be usually carried out after.15_days ffom the
drainage operation, The traficability of the comBine.harvester will be
satisfaction, According to the experiences in Malaysia, where the soils
have similar charecteristics as those in the project aiea, the submerged
's0ils have shown 8till more than 5 kg/cm2 of cone resistance values

after 7 to 10 days from the completion of drainage operation,

13.2.4 Lguipment for Other Works

As for the additional application of fertilizers, chemicals for
plant protecﬁion and weed control, an aerial spraying by eir-craft
and/or.traditional ground spruying by'small unit of machinery are

generally used in large scale of the rice productinn'programme.

Recently in the Sudan, the saserial spraying by the use of air-craft
has been practised under the overall plant protection programme provided

by the Directrate of Plant Protection, Ministry of Agriculture, Food
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and Natural Resources. The present sprayving charges inclusive of

chemicals are estimated at about & 7,10 per ha per one time. Tt wili
be rather costly as compared with the charges estimated by the traditional
method which is being commonly conducted.on rice cultivation in Gezira

as shown below:

Cost of Chemical Spraying

_ (Unit: £s/ha/one time)
Aerial spraying by asir-craft ' 7.10
Spraying by traditional method 5.95
Data: Annual feport on economic surveys, the Planning

and Development Department, Sudan Gezira Board

(1975/76}.

Besides, as far as rice cultivation foreseen in the project area
gre concerned, The aerial spraying by air-ecraft will be unsuitable

from the fellowing reasons:

1) LEffeetive distribution of chemicals will not be expected

because of the suitable flying altitude might be limited by

wind-breaker in future.

2) Flying on suitable course will be difficult to estimate in

the project'area due to narrow extent.,

' 3) Oper#tion will be limited by wind velocity, e.q. critical
veloéify is estimated at 3 m/sec for spfaying the pdwder
and.ﬁ'm/sec for 1iﬁuid_tfpe of chemicals (in this programme,
powdery and/or_granulaf chemicals will be regularly'uséd,
"in due consideration of ithe low relative humidify in most

of the season).

Herein the proposed works, therefore, undertaken by the traditional
ground spraying method. In this connection, nowver dusier:équippod with
lbng.application pipe is.selected in due considgrdfibn of the field con-
ditions to.be mostly under the stagnent water. The power duster will
be able to spray out such powdery or granular type of fertilizers and

agro-chemicals for about 40 m far from the farm road or field ditch.
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Liquid spraying will be conducted by the use of knapsack type
sprayer, but it will only provide for an emergency measures and/or spot

happening with inséct or plant diseases,

13.2.5 Yehicles

The dump~trucks will be used:as the main transportation facility
of farm inputs and farm preducts. In due congideration of the farm
road conditions designed in Annex X, some 4-ton in c¢lass of dump-truck

is proposed.
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13,3 Required Numbers of Farm Machinery and Vehicles

The numbers of farm machinery are studied on the basis of the op-
eration programme, workability specified in each machinery, and workable

days to be estimated hereinunder,

13.3.1 Estimation of Workable Days and Working Hours a Dav

The weather conditions were checked in connection with the work-
able days in the field operation. According to the data of rainfall
in the past 30 vears, some 50% of days being over 10 mm precipitation
per day are asgumed as unworkable days., Furthermore, the National
holiday and Friday will be estimated at 5 days per month., The work~

able days by month are shown in Table 13,3.

T+ is agsumed that the daily working'hours are.estimated at 14 hours
in the normal conditions in wﬁich two shifts operation by 7 hours in
unit is programmed. While omne operation by 7 hours is only possible
in the fas£ month (so-called Ramadon}. Monthly disfribution of wurkable

days and total vorkable hours per month are as follows.

Workable Day and Working Hours
Estimated by Month

Month J__F_M_A M J J A 8 0 N D Tobal
Workable 26 24 26 25 26 25 23 22 24 26 25 26 298
davs .

| . | ‘ /1 |
Working 312 288 312 300 312 300 276 264 144 312 300 312 3,576
hours i

Note: /1 estbimated by 6 hr/day in working hours due to

Ramadon.
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13.3,2 Working,Capacity'and Vorking Efficiency in fiach Machinery

Actual field working capacity and working efficiency in each

ploughing, harrowing and ridging are directly estimated on the basis

of the resulis of various soil culfivation trials'ﬁade by the Engine exring
Affairs Administration, Ministry of Agriculture, Food and Natural Re-
sources, Sudan. While, owing to limited experience on other machinevy
particularly on the rice cultivation. The conditions of these machinery
and equipment are estimated by the reference available in case of rice
cultivation in large scale in Japan. The conditions estimated in each

machinery and equipment are as shown in Table 13.4.

13.3.3 Required Numbers of Tractor and Combine Harvester

In order to determine the most appropriate and economical number
of tractor and combine to be used, a comparative study was made on

the following alternatives.

{A} Alternative I

(i) Cropping pattern

The 1st crop will be sown from 10th February to 9th March and
harvested in June. The 2nd crop will be sown from 5th July to
4th August and harvested during from middle of November to

middle of December.

(ii) Working conditions
The working.hours per day are assumed at 14 hours, of which one
hour for lunch time and one hour for tra#elling'from tractor

pool to'field are estimated as the waste times, Thus, net

field working hours are 12 hours per day.

The combine harvester will be possible to be.opér&ted by

12 hours per day owing to the low humidity conditions.

(i14) Required numbers of tractor and combine harvester

Taking into consideration of the actual field capacity of the
selected machinery and other factors as mentioned before,
the required numbers of major farm machinery in 6né'operatidn

group are estimated in Table 13.5 and Fig. 13.1.
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Aceofding_to the Table, working capacity of one combine har-
vester and 4 tractors meets with about 240.ha. It corres—
ponds to 300'p10t3 in the smallest plot of 0.8 ha (2 fedd).
Therefore, the total planting area of 15,600 ha (about 37,143
fedds) will be cultivated by 260 tractors and 65 combine

harvesters,

(C) Alternative I1

(i)

(i)

(iii)

Cropping patte}n

The 1st crop ﬁill be sown between 10th February and 6th March,
and harvested from 1st June to 15th July. The 2nd crop will
be sown from 15th July to 31lst August, and harvested from
25th November to 5th January.

Working conditions

Besically, the net field working hour is assumed at 12 hours

as same as Alternative 1.

Required numbers of tractor and combine harvester

The required numbers of tfactor and combine'hapyéstér-are
¢éstimated in Table 13.6 and Fig. 13.2. chor&ing to the
Table,.400 ha will be covéred.by one combine harvester and
5 tractors. Thus, total area will be cultivated by 195

tractors and 39 combine harvesters.

(D) Alternative ITI

(i)

(ii)

Cropping pattern

The 1lst crop will be sown between 9th February and 11th Aprit,
and harvested in June and July. The 2nd crop will be sown
in July and August, and harvested from middle of November

to beginning of January.

Working conditions

Basically, the net field working hours are assumed at 12

hours as same as Alternative T,
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(iii) Required numbers of btractor and combine harvestex

The required mumbers of bracter and combine harvester are
estimated in Table 13.7 and Fig, 13.3. .Regarding to the
Table 485 ha will be covered by one combine harvester and

8 tractorz as the unit operation group. Therefore, some

32 combine harvesbers and 256 tractors are required for the

“total area,

Tasie'IB.B shows the results of the comparison in each alterngtive.
Az seen in the Table, high ihvestiment cost and O/M cost are estimated in
the alternative I. It is mainly by the numbers of tractor required due to
the tight work schedule, The alternative IT and III are estimated al-
most same on the investiment cost and O/M cost. In the condition es-
timated in the alternatiwe III, hoﬁever,'harvesting will be resiricted by
the rain in the second half of July. The numbers of itractor required

are also large as compared with that in the alternative II because of -

- the over-upping works owing to the 1ong'ﬁork duration., To avoid such

conditions, the alternative II is taken into account the proposed

mechanization programme.

13.3.4 Reguired Numbers of Farm Machinery

Based on the conditions presented hereinabove, numbers of machinery
and equipment required in this farm operation programme are estimated as

shown in Table 13.6, In this estimation, some 400 ha of irrigation block

“corresponding to 20 irrigation units (each unit has 20 ha in acreage
commanded by one on farm ditch) is tentatively defined as the unit acreage

‘for machinéry operafion. This, as a whole, 39 units of operation group

are organized in tﬁis_programme. In addition to the above, some 15

#heel tractors, 4 combine harvestors, 12 power dusters and 7 dump~

trucks arve esﬁim&ted as the stand-by. Besides, 25 clawler type tractors
are also estimated for the soil preparation_wofks,'particularly in the low-

lying area where the field comdition mihgt be muddy.
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13.4 Qperafibn and Maintenance

13.4,1 Fuel Consumption and Fuel Supply

~ The fuel consumption is estimated on the basis of the total opera-
tidn'hour estimated in each work item, and unit fuel conéumption and
load factor defined in each machine, Annual fuel consumption is about
44,800 liters as estimated in Table 13.9. Oubt of the total consumption,
estimanted about 15,000 liters of fuel will be required dﬁring the harvest-
ing work and seoil preparation for next cropping, as the peak dbnsﬁmption.
In order to ensure the smooth operation of both harvesting'aﬁd 5011
preparation works, at least ten days' consumption of the peak consumptie:
(Say 3,300 liters) shall be stocked in the farm becaunse of the-éonditions
of fuel supply to be largely interrupted by the lobal climate, particular.
ly in the rainy season of July and August. The fuel Ftorage will be in-
stalled at 5 locations nearby the rice mill in each tract vhich commands
7 to 8 operation units and the capacity required is about 30,000 liters
in each., " As for the fuel supply from.the storage to the machinery, fuel
tanker having some 3,000 liters in capacity will be provided in each

storage. o ey

13,4.2 Labour Requirement on Field Operaticn

The proposed machinery opefatioq will mudh.miﬁimize'the'lgbouf
'force for hand working. In the operation for unit acreage (400 ha),
some 8 operators and 14 assistant operators will be fegulafly required

_for the machinery operation, as shéﬁn in Table 13.10. Besides, some
4 laboure:s'will be required for the relating works on the machinery

operation..:

As for the felating works particularly to the harvestiﬁg some 530
man-day per year of seasonal labour will also.requireﬁ, in addition

to the mbove regular labour, as shown in Table 13,10,

13.4.3 Yorlkshop

The project has many kinds of farm machinery, vehicles, rice mills
and other reléted equi peent and tools., Por the efficient operation,
‘and repair and maintenance of these mechanical facilities, the work- :gﬁ
: 2]

"shop will be provided in the project area.
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The workshops ﬁill_be organized by a ¢entral workéhop with heavy
repair facilities and four_branch workshops with light repair facili-
ties. Bach workshop has appropriate facilities. for repair and mainte-

nance and vehicles for field services,

The workshops will be located in each tract and be nearby the
rice mill and/or parking areas for engine mounted machinery. Outline

of the workshop is indicated in Table 13;11.
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~Table 13.1 Esteblishment of Nursery under
Different Seeding Conditions

Seeding Conditions Proportion of
seed germination
(%)
~ Drill seeding on the dry field _ 92.3
~ Broadecasting on the dry field 90.6
- Broadcasting on the moistened fl&ldé— 90,8
« Broadcssting on the submarged fieIdL" 67.2

Note: Figures are esfimated on the basis of the results of the seeding
test by different practices made in the experimental work at
Ed Dueim in June, 1977.

A&: Moistened field condition means that the soils are Just
saturated by the water.

'/2: Submerged field condition is that the nursery bed is sub-

marged under irrigation water at the depth of about 1 cm,
The 80ils are completely puddled,
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Table 13.2 Cultivation Test

Date . 20 June, 1977
Time : 7.00 - 9.00 g&.m.
Flace t Projected Pilot Farm Area

Machinery: Borrowed from Agricultural Corporation (Bd Dueim)

Tractor MF-185 MF-185 Ford~5000 MF-165

Attachment Disc plough MF-24 Off-set disc  Leveler
(26" x 4) (Chisel) (22" x 9 x 9) (1.5 m)

Testing

Soil

condi—- Test Dis— bis- - Dis~- . Dis-

tion No. tance Time Depth +tance Time Depth tance Time Depth +tance Time

(m) (sec) (cm) (m) (sec) (em) (m) {sec) (cm) (m) (sec)
A 1 150 54.5 15 150 60.0 ~ 20 150 62.3 15 150 64.5
A 2 150 51.2° 15 150 64.5 20 150 53.5 15 150 57.6
A 3 150 64.3 20 - - - 150 - -~ 150 -
A 4 . 150 57.5 20 - - - 150 - - 150 -
B 5 150 70.5 15 150 64.0 15 150 64.3 15 150 64.2
B 6 150 B80.0 15 150 67.3 15 150 57.3 15 150 58.5 -
B 7 150 73.0 - 15 - - _ 150 s5.0lb 15 150 53.5L2
B 8§ 150 80.0 15 - - - 150 51l as 150 49.0f2
c 9 100 nob effective 100 not effective 100 not effective - -
C 10 100 not effechive 100 not effective 100 not effective ~  —
e 11 -~ - - - - - - - - - -
C 12 - - - - - - - - - S -

‘Cone resistance and water ratio in the surface soil larger is estimated by
the s0il test and corne test with similar seil conditions in the Project a

; Soft clay, empty weeds (4 kg/cmg, 45 %)
Moderate (5 k/cm2, 30 %)
; Heavy hard weedy clay with erack (8 kg/cm2, 18 %)

-.

2nd harrowing (3.5 kg/em? after first harrowing)

Ri:nw:::’-'

After 2nd harrowing {3 kg/cm?)
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Table 13.3

Workable Davs

" Note:

Condition of Estimale Grade
1) Daily rainfall {mm) ~ 10 10 - 15 16 - 30 31 -
2) Rainfall hour 0 0.1 0.1 0.3
Fstimation of Workable Days
1) Rainfall (Frequency/Month)
_ Daily J F M A M J J A S D N D Total
rainfall :
10 - 15 0 0 0o 2 3 0 5
16 — 30 0 11 3
30 - 1 1 0 2
Total 0O 0 0O 0O 0 0 4 5 1 0 0 o0 10
2) Rainfall hour
¢ 0. 0 0 0 0 0.60,70.1 0 0 © 1.4
3) Warkable days/month . o
SR SNVA YA S :
26 24 26 25 26 25 (23)(22)(24) 26 25 26 298
4} Total working hours/month
312 288 312 300 312 300 276 264(144)312 300 312 3,576

Figures in parenthese are excluded not only holiday but

also 0% of rainy days estimated in the above.

time/day because of Remandon.

XIIT ~:16
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Table 13.5 Farm Machinery Selected and
Their Numbers Required {Altanative I)

: Numbers n
Machinery & Equipment Type One operation Whole areat—
unit (240 ha) (15,600 ha)
1} Tractor
Wheel tractor 75 ps class 4 280
Crawler tractor 60 ps class _ - : 25
2) Combine harvester 100 ps class 1 70

3) Equipment & Attachments

Chisel plough - 7 to 9 shanks

-1 7O
Disc harrow 24" x 9 x 9 1 70
Broadcaster ' 400 f 1 70
Rotavator _ 2.0 m 2 140
Ridgexr 1 row 1 _ 70, 53
Grader 3.0 m 1 70 =
‘Drill seeder 5.0 m 1 70
Power duster 360 f, 40 m in length 2 135
Spr&yer . Knapsack type, Bl 2 140
Rear mounted mower 2.4 m 1 70
Side delivery rake 2.2 m 1 70
Dump trailer 5 tén' 1 70
Dozer blé,&e—/—E 2.9 m - 23
4)  Dump truck 4 ton ' _ 2
5) Spar parts .= _ : _ : L.S. - L.S.

Zl' These number include some stlandby units

/2 To be attached to crawler type tractor
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Table 43.6 ‘Farm Machinery Selected and
Their Numbers Required(Alternative IT)

o Numbers Zl
Machinery & Equipment Type One operation Whole area
unit (400 ha) {15,600 ha)
1) Tractor
¥heel tractor 75 ps class 5 210
Crawler tractor 60 ps class -~ 25
2) Combine harvester 100 class: 1 ' 43

cutting width, 4.5m
3,500 { of grain trank
semi crawler type

3) Equipment & Attachments

Chisel plough 7 to 9 shanks 2 90
- Disc harrow 24" x 9 x 9 2 90
Broadcaster 400 [ 1 44
Rotavator 2.0 m 3. 12¢9
Ridger 1 row 1 42
Grader 3.0 m 1 42
Drill seeder 5.0 m . 3 42
Power duster 360 [. 40 m in length 2 90
Sprayer . knapsack type, 1jf 3 130
Rear mounted mower 2.4 m 1 43
Side delivery rake 2;2 m 1 43
Dump trailer 5 {on 1 43
| Dozer bladezg 2,5 m ~ 25
4) Dump truck - 4 ton 2 85
5) Spare parts - 7 L.S, T

/1 These number include some standby units.

/2  To be attached to crawler type tractor.
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Table 13.7 Farm ‘Machinery Seclectéd and
Their Number Required (Alternative T17T1)

_ Numbers _ ' il
Machinery & Equipment Type One operation Whole area

unit (485 ha} {15,600 ha)

1} Tractor

Yheel tractor 75 ps class 8 _ 280

Crawler tractor 60 ps class - 25
' 2) Combine harvester . 100 ps class 1 35

3) Equipment & Attachments:

Chisel plough 7 to'9 sﬁanks 1 35
Disk harrow | 24" x 9 x 9 1 35
Broad caster 400 { | 1 35
Rotavator 2.0m 2 70
Ridger 1 row 1 35
Girader 3.0 m 1 35
Driil seeder 5.0m _ 1 357
Power duster 360 f, 40 m in length 3 110
Sprayer _ Knapsack type, 13 f 4 150
Rear mounted mower 2.4 f | 1 35
Side delivery rake 2.2'm 1 - 35
Pump trailer : 5 ton 1 35
Dozer bladeéa 2.5 m - 23
4) Dump track’ 4 ton 2 70
5) Spare parts - ﬁ L.S. L.S.

1&7 These number include some standby units

/2 To be attached to crawler type tractor

e
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Table 13.9 Tuel Consumption (Machinery Operation for 400ha)

¥heel Tractor:

6,150hr/year x 9 [f/hr x 0.5 1.f. = 27,675 [/year

2. Power Duster:
| .
1,300hr/year x 2.5 f{/br x 1.0 1.1, = 3,250 [/year
3; Combine Harvester:
: . & -
1,000hr/year x 15 f/br x 0.75 1.f.54— = 11,250 [/year
4. Damp Truck:
20,000 km /year + 8lum/f = 2,500 {/year
5. Xnapsack Sprayer:
100hr/year x 0.5 f/hr x 1.0 1.f. = 50 [/year
Total 44,725  [/year §
(say 44,800 [/year) ' B
Note: /1 1.f. means load factlor

Peak fuel consumptioﬁ is at the harvesting of grain and
s0il preparation works. It will be about 15,000 liters per

work season,
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Table 13.11 OQutline

of Workshop

Facilitiés & Equipment

Quantity
Branch workshop
(per one unit)

Central workshop

2}

3)

Building
Workshop
Shade roof

Worksﬁop equipmént
Generating sets (VA 145)
Lathe (medium £ype)
Welding units (Gas & arc)
Welding sets (3004)

Grinding machine (2054, 1506, 1004)

Drilling machine (6.54, 104, 208)
Air compressor (2.2 kW)
Battery charger (quick type)

Tnjector test unit (200 kg/cmg)
6 cylinder

Tyre repair kit

HYD pross'(35.£0n)
Blacksmith eqﬁipment
Tool kits
Miscellaneous equipment

Grease & lub. equip.

Vehicles
Service car

Fuel tanker {700 gal)

Lorries (6 ton)

4—-wheel drive

450 m2 120 m2
’ 2 2
1,000 m 1,000 m

2 Nos. 1 Nos.

] 1t —_

2 i —

2 " —_

2 1 -~

2 n _

1 " 1 Nos

1 1t 1 "

1 1} 1 L]

1 Set 1 Set

1 Nos -

1 Set 1 Set
12 1 4 n
L.S L.S
L.S L.S

3 Nos -

1" 1 Nos,

1 n -

" 1 Nos
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XIV. RICE PROCESSING

14.1 General

Upon completion of the project, about 156,000 tons of paddy will
be produced a year. - It is essential. ror'the project to equip with
eftective rice mill and storage facilities to keep high quality and

markeéting them on favourable conditions,

Accordlng to the development programme of the pro;ect and the
ant1c1pated quantity of prcductlon shown 1n. Tabie 14.1, the total
eapacity of mill will be 93,600 tons a season in the whole proJect.

The rice mill prOposéd_herein will be inétalléd'in’five placés in the
project area in parallel with the stage-wise developuent programme.
Each rice mills will have same processing capacity and capable process-
ing system for the quantity to be produced, taking into anccouut the
operational conditions anticipated in the project, and also to keep

high quality of rice.

14,2 Proceésing_System
_ There are several different processing systems which are commonly
used in modern rice mills, The proposed system to. bLe acceptable in
the project is as follows. '
1) Receiving Sectionj to_reééive and to clean the grains

2) storing and Drying Section; to store and to control the

grain moisture
3} Parboiling Section; to parboil the grain
4) Milling Section; to mill the parboiled grain into quality
white rice
The pfoceéé df'parfoiiing is ihdispensable in this probessing
programme due to the following reasons;
1) The rice produced by the project will be ﬁlunne@qto export’

to the oil producing countries nesrby where the people have

_high familiality with the parboiled rics.
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2) The grains produced in the project area will be foreseeable
to crack or sun-check because of over drying, due to low ' ;%I
relative hunmidity and then those will be broken under process-

ing without parboiling.

To operate the major equipment at high efficiency, storage is
equipped between the receiving and parboiling sections. Outline of
the processing system is explained in 14,3 and the details are shown

in the 1list of equipment in 14.5.

14.3 Outline of Rice Processing

14.3.1 Keceiviag and Cleaning

The grains harvested are transported to the rice mill by truck
and weighed on a truck scale, then conveyed to the grain cleaner through

the feeding hopper and bucket elevator.

In the cleaning sections any foreign materials and impurities will

be eliminated from the grains.

The grain cleaner(s) is eguipped with (a) scalping reel which
will take outﬁlarger foreign matters (b) aspirator whiéh will suck out
dust and lighter particleé; and (c) oscillate sieve which will elimi-

nate remagining impurities and sand,

©14,3.2  Storage
The facility is composed of 12 flat-bottom, corrugatod-wall, round

bins arranged in two straight rows.

¥ach storage bin is equipped with acrabion device which consists
of ventilator on the top, air-inlet at the wall foot, air ducts and a
stationary'Fan. “If moiéture content of grains is over than 15%, the
aeration will be-praéticed to reduce moisture to safely storable level

at 15%.

14.3.3 Parboiling

Thé'gfains'will'be delivered to this section from the storage bins

i

in general, while during the harvesting timeé, grains will be fed directly

XIV - 2
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into this section after passed the cleaning section.

In the parboiling process, the grains will be put into parboeiling
bins and will soak (steep) by about 70°C hot water for 3 to 3.5 hours.
The hot water will be prepared by the unse of waterustéam supplied from
a boiler which will be stoked by the use of paddy husk furnace. Aafter
the grain socaking, the hot~water will be drained out, and thereafter,
cooking will be practised by use of steam. The steaming will be

continued for around 10 minutes with 5 to 7 kg/cm2 in pressure.

The parboiled grains usually have about 135% y.b. moisture content.
Thus, these grains will be dried by the use of horizontally installed
drum type rotary dryer(s), and the moisture content of grains will be

reduced to around 25% w.b. by thig practice.

Following the drying process, the grains will be fed into temper-
ing bins and will be tempered for several hours for uniforming the

moisture distribution in the grain.

'After'tempering, grains will be passed through columnar dryer

(heated-gir drying type) and back again to the tempering bins for

'tgmpering. During one p&ssihg the drying prbdess, moisture of the

grain is reduced by the rate at 2% on an average. Thus this practice

will be repeated 4 to 5 times until the moisture contents to be attain-

ed to 15% in moisbure level,

" “Parboiled and dried grain will be temporarily stored in mill-day-

bin(s) and then drewn to milling section.

14.3.4 Milling

Milling section consiats of three parallel lines equipped with
grain éleaners'having the function and construction as same us those in
receiving section, grain from mill-day~bins will be cleaned again

before milling and then fed to dehuller,

Grain dehuller consists of fubberfrollér, dehulling head and a
husk aspirator. After dehulling, brown rice will be descend into the

following aspirator. In the aspirstor brown rice and husk will be
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separated effecti#ely. Husks will be pneumatically transportad to the

)

boiler room and will be used for fuel. (It will be expected that the R
quantity of husks will be sufficient for parboiling the rice.) The

brown rice and the ricé unhusked at the first dehulling will be convey-

ed to the grain separator. Paddy separator(s) is of multi-~layer

separating trays with numerous dimples inclined in longitudinal and

latitudinal directions.

Those brown rice mixed with unhusked grains will be separated into
three classes, i.e. (1) unhusked grains, {2} brown rice and (3) un-

husked grains mixed with brown rice,
1) Unhusked grains will be returned to the dehuller,
2) Brown rice will be conveyed to the whitening machine,

3) Mixture of brown rice and unhusked grain will be returned

again to the separatbr.

thtenlng process will be consist of 4 stages in a series, The
first 3 pr009351ng will be made by the abrasive type whltenlng ruchlne, =
'and the last processing will be by frlctlon type whitener. ibach gbra- &é;
sive type machlne 1ncorporates abra81ve roller made by -arborundum, and
surrcunded, with perforated steel cylinder. Brown rice is fed into the
first machine and passes tﬁrough the_roller and the cylinder, where
_bran layer of Qrain will be sérapped and cut by sharp edges of the
roller under least pressure without damages. Besideé, uir.blew—device
incorporated_in the machine which acceierates to diécharge the bran and

also prevents the bran from adhering to the cylinder.

Friction type machine incorpo:ates milling roller surrounded with
perforated screeen and air-flow-device. while passing through the
‘roller and theé screen, rice grain is rubbed with each other in the

whitening chamber.

Refining machine consists of vertically-installed, conical~shaped
rotating refining-~drum with numerous leather strips; and surrounded
with the vire-meshed screen. While passing through the drum and screen,

the rice grain will be polished into white rice at pearly appearance.
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Bran produced during whitening is pneumaticelly sucked out by fans

and collected through cyclons-collectors,

Rotary sieve donsists.af mulbi-layer mith'wire»meshed flat
sieves with gretory movement . Through this sieve, fine broken rice

will be separately collected into the container attached to this unit.

Leﬁgth grader congiats of 3 rotating cylinders with numerous
indents. The whitened rice will be classified inte 2 clssses by the
firat 2 cylinders namely {1) whole rice and .(2) mixture of large. and smaller
broken rice. The latter class will be furthermore classified into.large

and small broken in category by the last cylinder.

Whitened rice in each category will be stored in the bins. These
finished product will be automatically weighed and packed into bag.
The bag will be atitched by bag-stitcher nearby. Packed'prbduct will

be then, stored in the ware house or directly send to the market.

14.4 Capacity of the Plant

The processing cepacity of the plant proposed herein is estimated

based on the following assumptions.

14.4.1 Basic Design Condition

(1) Operational condition

a) Cropping pattern: Double'éropping per anuum
b) Seasonal processing amount(by second cropping):

15,600 ha x 6 t/ha + 5 plants = 15,000 tons of unhusked grain
‘pér pl&ﬂt . .

c) Horking condition

Sectidns' Working Conditions
of the mill Daily ' Seasonal
{hour} {(day)
Receiving : 1 A 37
Parboiling - 24 150
Milling 24 150

A%}
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(2)
8}

b)
(3)
a)
b)
.

d)

Atmospheric condition (Harvesting season)

Temperature {mean): H@i 39,6°C
Min 17.2°C

Relative humidity (mean): Max 49 %
Min 24 %

Condition of grains tc be processed

Moisture content of receiving paddy: 14 - 19 % w.b.

'Apparent density of grains

Unhusked grain: 0.6

Brown rice and white rice: 0.8

Variety of rice

High yielding varieties produced in the Project
Milling efficiency

Husk/Brown rice: . 20-22%

Bran/Brown rice: : 9 .10 %

of,

Foreign metters at receiving section: 1 % or below

14.4.2 Capacity of the Plant

Based on the desipn conditions stated inthe abpve and the delivery quau-

tity from the field estimated in ANNEX XII, required capacity in each

section of the proposed mill is estimated as follows:

(1)

Receiving and cleaning section

Assuming that for estimation of the receiving capacity of the mill,

~the meximum yield of 6 ton/ha by the second crop is teken into ac-

“count.

15,600 ha x 6 ton/ha + 5 unit plant = 19,000 ton per Plant
19,000 ton + 12 hr/dé.y +37_days = 43 ton/hr per unit plant

Receiving quantity of rice will be 43 ton/hr per unit plant as the

capacity bv constant operation. 1In due consideration of prohgble peak

operation rt the harvesting time, 80 tons/hr in receiving capacity is

estimated in this processing programme.
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(2) _Storsge .Saction.
i In comparison with the.receiving quantity snd milling capacity,’
the iequired storage cgﬁacity is'gslcﬁlated a8 follows:
Total quantity of farm production to be received by unit plant
during the harvesting time is 19,000 tons,
Total quantity of production.qﬁn,be progessed during the harvesting
time is 5,300 tons. L '
19,000 tons - 5,300 tons & 13,700 tons say 14,000 tons
The storage capacity to be required is about 14,000 tons per season.
Some 12 % of capecity allowance is provided in this estimation in
due consideration of the probable happening caused by the mechanical
troubles on the processing lines.
14,000 ton x 1.12 = 16,0060
Thus, maximum capacity to be required for grain storing will be

16,000 tons in a season.

(3) Parboiling Section

About 19,000 tons of productions will be processed within 6 months

P
Ra

'(150‘days in net) after the harvesting because of the ﬁroduction to be
newly hervested in next cropping. Therefore, the quantity io be processed
a day is estimated about 127 tons. Some 12 % of capacity allowanée_is
also assumed, and then, estimated parbeiling capacity will be 144 ton per
day.

(4) Milling Section

‘About 127 tons {say 130 téns) of parboiled grain will be conveyed
daily to the miliing section. -To recsive this gquantity; the mill-day-

bins will be 140 tons in capacity inclusive of some capacity allowances.

The maximum milliﬁg capacity is estimated based on the 19,000 tons
in maximum quantity to be processed for 150 days in net working duration
and 24 ‘hours per day by three shift operation, The milling cepacity

reqﬂiréd to be processed a day is, then, 127 tons aﬂd/orﬁﬁ tons pefmhour.
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Three units of milling machine having 2-ton capacity in each are
propdsed to inatell in three lines, for covering 6 tons per hour in }
the total milling capacity. This size of milling machine (2-ton type) ég
is generally acéepted from the viewpoint of not enly economical opera~
tion but slao small building space required compare with installing

"~ other 1arge or small types.

Mechanical troubles of milling lines are unavoideble, ﬁowever,the
losses caused by probable troubles will be sufficiently compensated in
the allowances of capacity providéd on each parboiling section, storage

section and mill-day~bins.

{5) Power Supply Station '

All of the machinery in the plant will be driven individually by
electric motors. Electricity required to operate the machinery and
lighting the plant building and yard will be 1,000.KW'(415 v/240 V, 3
#/4¥), and it will be supplied from the pover genermting station equip-
ped with engine-driven-generators. Five units of 250 KVA generator with

300 ps diesel engine vill be installed in each unit plant, including one

unit of stand by.

(6) Fuel Tank

According to the operation schedule stated in the above, the mill
will be'orérated for 150 éays cbﬁtinuouély in each cfop season. Thus
the daily fuel consumption is estimated at the amount of 6,400 f in’
total (see 14.7.1). '

To ensure the high milling quality of rice and prevent wastage of
productions smooth operation of the.mill is essential, and most inter-
ruption on the operation is caused by the'trqublés of fuel supply.

Thus the storage tank for fﬁel supply is assumed by 80,000 I, in stock
_capacity which will be equivalent to the requirement for 10 &ays opera-

tion with some allowances,

For easy and safe operation of the fuel storage, it is recommended
to -install 4 tanks, separately, with 29,000:[ capacity in each tanks.

The tank capacity will be economical size for transportation and instal-

lation works.,
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i4.5: MAchinery and Ryuipment
fg' Machinery and equipment required for the rice mill plant are
listed in the following table,

Ligt of Machinery and Equipment

_Description S Quantity

1. Receiving and Cleaning Section(80 +/h) (set)

- Truck scele (20tons)

Receiving hopper

- Grain Cleaner
Comprising scalping reel, aspirator
and oscillating sieve

capacity{20 tong/hr each)

Conveying equipment 1
Bucket Elevators, Screw Conveyors,
Belt Conveyors, etc,

= Other miscellancous equipment 1

and materials required

2, Grain Storage Section (18,000 ton)

- Storage bin (1,500 ton/each) 12
All steel construction, flat bottom,
corrugated wall, round bin, complete
with aeration eqﬁipﬁant for drying
baddy and svweep unloader

~ Conveying equipment _ ' 1
Bucket Elevaturs,_Screﬁ Couveyors,

- Belt Conveyors, etc.

~ Other miscellanecus equipment 1

and materials regquired

3, Parboiling Section {144 tons/day)
- Parbeoiling bin (9 ton/each) ' 4

~ to be continued-
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All steel comstruction, hoppered bottom

bin, complete with steam and water
pipings, structural supports, and

discharge valve

Rotary dryer
Horizontally installed, rotating

drum type dryer

Tempering bin (24 {on/each)_

All steel construction, hoppered
bottom bin, complete with eeration

equi pment

]

Columnar dryer
Continuous flow, forced heated-air
dryer, complete with furnace, fan,

ductings,'and fuel service tanmk

- Boiler .
Equivalént'evaporaiion: 3000 kg/hr
¥Water softening davice

—.Conveying equipment
Bucket'Elevatora; Screw Conveyors,
Belt Conveyors, etc,

- Otﬁer miscellaneous equipmént

and materials reguired

Milling Section {2 tons/hr x 3)
- Mill-day-bin {70 ton/each)

All steel constructioh,

hoppered bottom bin

- Rice Cleaner _
Comprising scalping reel,
aspirator and oscillating sieve,

capacity (2 tons/hr)

XIv - 10
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¥ 3

Destoner

Comprising aspirator end
Oscillating sieve
capacity: {2 tons/hr)

Grain Husker
Comprising rubber roller type
Husker head and ciosed«circﬂit type
husk aspirator
capacity (2 tons/hr)

Grain Separator
Comprising dimpled oscillating trays
capacity (2 tons/hr)

Whitening Machines :
Three abrasive type whiteners:and
one friction type whitener
capacity (2 tons/hr)

Refining Machine
comprising vertical refining drum
with ieathefﬂatrips
capécity (2 tons/hr)

Rotary Sieve.
Comprising multi-layer flat sieves
with gyratory movement
capacity (2 tohs/br)

Length Grader

Comprising three indented cylinders

- capacity {2 tons/hr)

Scale Shutter

Comprising aﬁto-g&fe-électrically
combined with plafform scale
Bag Seﬁing Machine '
Conveying equipment
Bucket Elevators, Screw Convejors,

Belt Conveyors, etc.
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- Other miscellaneous equipment -1 lot

and materials

5. White rice storage

capacity: 2,200 ton
{equivalent to 2-week

processing amount)

6; Control panel and wiring materisls 2

7. Power Station. 5

= Diesel-engine generator (300 p.s/unit)
capacity (250 kVA/unit)

~ Fuel & oil tank & supply system : 4
capacity (20,000 {/tenk)

8. Spare parts : ' A L.S.

14.6 Operation Organization

To successfully operafe and manage the préposed rice mill, the follow-
ing'Sectioﬁs will be'drgqhized in each plant under the Départment of Pro-

cessing in the Project Organization as. stated in Annex XV.

(1) Administration section .

The section will be staffed with one'piant manager anﬂ foreman
{assistant menager) who have a responsiﬁility on all the opef&tioﬁ and
manﬁgement of the mill, and coordinate ﬁith other mills for controlling
the constant milling'bpefétion as a whole. Under the séction, five
operation and maintenance sections wili be organized, according to

the functions in each unit of the mill.

(2) Operation and Maintenance Sections
2)~1 Reciving and cleaning section

This section will be staffed with one operator and three régular

Ay - 1z

s i



3
‘5:"1‘

labourers, and these staff will be supported by the seasonal or tempo=
rally employed labourers, The opéfator will coordinate betwsen harvastw
ing section under the Department of Agélcultural Production and obher
operation end maintenance aectibns in the mlll through the function of

the administration sentlou (plant msnager) To check,the qﬂa11t1es of

productiom in, eaeh.farm plot and %o 1nform those to the £1eld are one of

the important work.in this sectlon.

2)=2 Drying and storage section

" This section will be staffed with one operetor. and three regular
1abourers, and at the peak time, the works will be supported by sea—
sonal employees. The operator has a responsibility partlcularly on

the grain moisture control and storage control,

2)=3 Per~boiling section

The section will be require to staff at least one operator and
three assistant operators because of 24-hour operation by 3-shift a
day. In each work shift, two regular labourers will be staffed as

the boiler-man.

2)-4 HMilling section

The Bectlon will also cont1nuou51y operate in a full dey and full
season by three vork shift a day. Thus it will be staffed, at least,
with ohe operator and three assistant operators and five labourers
for one wbrk shift. The operator has a rggponéibility particulariy

on the quality control of milled rice.

2)=5 Maintenance section

This section will be staffed with one mechanical engineer, three
mechanics and three reguler lsbourers, These staff will make repair
and maintenance services for each operation section by the three work
shift a day. Thiszséction will slso be respongsible to operate the

power station.

nThé qﬁeration qrganizdtiqn is summaried in the followiﬁg Fig.l4.1.
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14.7 dperation and Maintenance of Riée Mill

f%.
-

-14.?‘1'-Fﬁel(:onsumption

As presented in the previons Chapter, all of the machinery will
be drivén by“electric motors, and the electricity required will be
generated in the poﬁer station indifidually installed nearby the unit
mill'ﬁlant. For the generator operation, an annual requirement, of

the fuel is estimated on the basis of the following conditions:

Puel comnsumption of one unit.generator 67 [/nr
No. of generator to be operate regulariy 4 Nos,
Operatiﬁn hour a day 24 hrs.
Operation duration a year . ' 250 days
Load factor for operation period _ 0.60

67 f/hr x 4 Nos x 24 hr/day x 250 days/year x 0.60
= 964,800 f/year (say 1,000,000 {/year) '

Thus, the annual requirement of fuel for power generation is

about 1,000,000 liters.

- As for the drying of par-boiled greins, tvwo rotary dryers'ahd
two columnar dryers will be fﬁlly operated in a milling season.

For fhis operation, fuel o0il is amlsoc reguired as follows:
30 f/hr/dryer x 4 Nos. x 20 hr/day = 2,400 liters/day
2,400 {/day x 250 days/yesr = 600,000 liters/year

From the fuel oil consumption on both power generating and drying-
of grains, the total reﬁuirement of fuel oil is estimated sbout 1,600

kilo=liters a year,

14.7.2 Materials

The materials required in the mill operation are the sack for
packing the milled rice, Say 100 kg in capacity will be applicable
for the purpose of transportation and storing., To use of these sacks,

such sewing string as consumables are also indispensable. The numbers

XIv - 14
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of sack required are estimnted about 221,000 a year.

14.7.3 BRHepair end Maintenasnce

To successfully operate the rice mill and also to ensure the high
quaiity of milléd riée, daily‘méintenance and periodic repair and main-
tenance services ‘are indispensable, As for the daily maintenance, the
maintenance section organized in each unit plent will have a responsible
and the services will be carefuily made on each machinery and equipment.

While, the periodic services will be made by the staff in the work-shop

proposed in Annex AXII.
In the periodic services, the following parts or unit will be reg-
ularly exchanged: '

- Abrasive type whitener and friction type whitener; after the

vorks with about 9,000 tons of grain
~ Milling roller; after the works with about 8,000 tons of grain
- Screen; afﬁer the works with about 5,000 tons of gfain
— Rubber roller; after the works ﬁith-about 50 to lbO tons pf:grain
= Screw irom réllér; aftér the worﬁs with about 15,000 tong of grain

~ The other parts and/or unit will be also maintained carefully and
periodically changed in dependence with the useful life or certain

degree of defacement defined in the specifications.

XTIV - 15
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Table 14.1 Quantily of Production

Planted Harvested Paddy

Phase Tract Area 1st Crop 2nd Crop Total
(ha) {ton) {ton) (ton)

1 I 3,000 12,000 18,000 30,000

2 11144 3, 200 12,800 19,200 132,000

3 11-2LL 3,200 12,800 19,200 132,000

4 CIT1 3,000 12,000 18,000 30,000

5 v 3,200 12,800 19,200 32,000
Total 15, 600 62,400 93, 600 156,000

4

/1 ¢ The project area of Tract 2 is divided into iwo stages

according to the implementation schedule.
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XV. PROJECT ORGANIZATION AND MANAGEMENT

15.1 'Proposéd Organization

=N

For the consfruction and the management of the Gasaba Rice Produc-
tion Project, an executing organiiatiou will be established under the
guidance ahd-the assistance by a project coordination committee which
will constitute of the representatives from the concerned Ministries
and. Organizations i.e., Ministry of Agriculture, Food and Natural
Reéources, Ministry of Irrigation and HEE,.Ministry of Finance, Plan~
ning and National Economy, Ministry of Commerce and Supply, Bank of
Sudan, Agricultural Research Corporation and the local government of
the White Province. The organization will be semi-autonomous type

organization which will run by its our revenue.

Aiming at successful execution of the project, the most suitable
'system.should be adopted for the operation and maintenance of the project,.
'payihg due aﬁtehtion to the present production and the iﬁsti{utional sup=~
port systems for agriculiure in the Sudan and the characteristics of the

project,

At ﬁreseht, crops are cultivated under Tive kinds of Production

systems as follows.

i} Farmers produce crops using mainly family labor

+

1i) Pﬁblic corpqratibnﬁ_mdnage the production of crops. Under
the management, tenants are enguged"in farming oyératioﬁs.
in case of cottdn; the tenants and the corporations share
the produce. In case of the other.brops, the teﬁants pay

water charge to the corpofatiOns,
iii) _Agriculﬁural cooperatives produce crops

iv) Private pumping scheme owners produce crops using hired

laborers.

v} Tublic corporations such as the_Méchanized Farming Corporation

produce crops using hired laborers.

The characteristics of the project and the iustitutional environment

for agriculture in Sudan that are {to be tsken into consideration are as

follows.



a) The.history of rice production is very short and the present
production level ia very 10w.éi The farmers or tenanis who
bhave even the slightest knowlédge of rice farming praclice is
very limited, IL is rather difficult to find experienced

technical staff and experts in rice production.

bh) Institutional suppoert systems for farmers and cooperatives is

not yet adequate so far.

¢) The Gasaba Rice Project will be a big scale agricultural project.
' The net acreage will be 15,600 ha and expected production of
paddy will be 156,007 tons,

d) Intensive and big scale mechanized farming will be practiced.

Farmers or tenants could produce rice under the mnnapoment of the
01ganlzat10n in the DIOJeCt areg if they are prov1dnd with certain period
of time for training for xlce cronplnp and farm machlnery operation.

Either crop sharing system or water charﬂe system could be adopted.
In either case, the higher the nroductlon, “the higher their return would be.

They will have enough incentives for increasing the productlon.

The holding size have to be relatively qmall. rhnging Aﬁproximntely
between 2 to 10 ha. Intensive .and larpe scale mechanization w1Il how-
ever, be udontpd for the, operation of Lhe plO]eci C Unit flPld operat1on
size will be 400 ha for ‘he efficient opexaflon nf farm machlncry.

Farmers with small holdlng caninotl serve for this aim.

A cnopefaiive could be considered. for the owerstion and meintenance
of tho nroject‘ Tt could be divided 1nto grouns for the mqhawement of
1rrl‘ratlon water and for the efflclont overation of farm machlnerlvs.__
The cooperative can elthcr share tha produce with the executing organizatién
or pay vater chdrgé-to the orgenization, The higher the production level
becomes, the bigger return the members of the cooperative would obtain,

They will have enough incentives for raising the nroduction.

1: See 7.1.2 in Annex VII,
2:  See Annex VIII.



~The sxisting coopérstives in’the Sudan, however, posgess sevéral
problems. 4o aolve.zﬁ»‘Further,~tho;iﬂst&tutienal-support'sYstem'fdr

guiding and assistiiig the ¢odpsratives is yet to be strengthened: The
- time has nbt come ybt:fof Soaperatives ¢o run the Gasaba Projeéct) « -

Private -Pumping $cheme system:lcan be.sdepted for the operation and
m&tntenance'af“fhé“pr@jsct.iﬂln this.case, :however, the project would .
benéfit only.a amell pumbdr of formers; which.is not-desirable because

of tequity -véason.

‘The Mechanized Farming Corporation which was established in 1968
by the Sudan Government ﬁanagas and operates five state farms for the
production of sorghum; cotton and sesame using hired laborers. The
total cropping avea of these five state farme amounted %o about 168,000
ha in 1976. Lach state farm is divided into_field'operation until with
the area of about 630 he. Intensive and large scale mechanized'farming

is practiced successfuily'in these farms.

We recommend that State Farm System be adopted for the successful

x ¢xecution of ‘the project because of the following reasons,

i) Intensive and large scale mechanized farming is practiced.

through the system.

ii) inyfoﬁe éuthority_ﬁill'be conceirned with t he whole pfoduc—
tion process which is expected to result in efficient manage—

ment of the project and in easier control of production cost.

iii) 1t wéuld he quité'difficult to adopt the other prodﬁcbion
systems which are prevailing in the Sudan.so far for this

project which will be implémerted in the near future.

We recommeﬁd that the_opefaﬁion and maidténaﬁce bf the project be
conducted by a or a group of agricultural'coopérabives in future‘when
the problems which the cdoperatives possess at present are solved énd
the institutional #upport for them are strengthened adequately. 1t is
likely that the'chﬁnge vill bring higher level of the production of the
project which will bring about the well-being of the project participants.

/1 See 8,2 in Annex VIII



15,2 Organization Structure of the Executing Organization

15.2,1 Organization

Por the execubtion of the project, an executing organization will
be established under the guidance and the assistance by the Project
Coordination Committee. The executing organization or thé.Gasaba
Project Office will be responsible for the cdnsfruction of the project
as well as the operation and maintenance of the project, The functions

of the Project Office will be as follows,

i)_ Design and supervision of the construc{idn of the irripa-
tion and drainage facilities, road network and dike for

the whole project area.
ii) Installation of the rice mills and the related Tacilities,

iii) Procurement of machineries and equipments required for the
project.
iv) Operatioh and maintenance of_thé irrigation ant drainage

facilities, road network and dike.

v) Operation and maintenance of farm machineries and equip-

ments,
vi) Operation and maintenance of the rice mills and related
facilities.
vii) Operation and maintenance of the workshops and related
facilities,
viii) Prqcurément of the farm inputs,
ix) Storage, processing and markéting of the products.

x) Accounting and sdministrative affairs.

For execuﬁing'the project,‘the Gasaba Project Office will have
four;departmﬁﬁts and two unit i.e., Depa:tment of Personnel and General
Affairs, Department of Finance uhd'Commercial Affairs, Department of
Agricultural Production, Department of Ingineering, Planning Unit-and
Advisory Unit undér the'management of the prﬁject menager. The organiza-

tion chart of the executing organization is given in Fig. 15.1., The



details of the functions of the depariments and the units are deseribed
in Teble 15.1. |

Por the efficient management of the project area of 15,600 ha,
the project.area will be divided into five schemes with the average
area of 3,100 ha. A scﬁeme'managqr will be assigned f&r the management
of each scheme. Scheme organization is shown in Pig., 15.2. Each
scheme is subdivided into field bperation units with the ares of 400
ha., A field operation master is assigned for each field operation
unit, He manages all the production process from land preparation

through harvesting in the field operation unit.

15.2.,2 Staffing and Expatriate Assistance

Number of staffs to be required for the execution of the project
is estimated based on the data for the similar projects. Total number
of staffs at the full cperantion stage is estimated to be 1,543 which
consists of administrative staffs, specialists, engineers and regular

employees. Besides, about 860 men-month seasonal emploees will be

employed. Required number of the staffs from 1979 through 1988 is given
in Table 15.2 togather with their specialities. -

Sever‘éhortage'in experiénced personnel exists in the country.
Scme sPeqialists'wili have to be recruitéd from sbroad for the assiét-
ance and guidance with'ihe purpoge of successful dperation and maine
tenance of the project, The speci&iities of the experts to be inéited

are as follows, They gather from the Advisary Unit,

Speciality No. of personnel

Irrigation Enginéering
Civil Engineering .

. Construction Machinery
Farm.Méchinery

Rice Mill

N N IR R A S

Rice Agronomy

v -5



Table 15.1 Functions of the ﬁepartments and the Units

Department and Unit

Department of Agricultural ~ Farm machinery operations from land
Production preparation through harvesting,

~ On-farm waber management,

~ Plant protection,

- Seed multiplication.

L

- Opevation and management of the rice

~ Research and trainiang.

mills,

~ Storage of paddy and milled rice.

Department 6f Engineéring - Operation-and maintenance of irriga-
tion facilities. .
~ Contrel of irrigation water.
~ Maintenance of buildings.

~ Management of workshops.

<k,

ol

Y

- Super%ision of the construction of
the irrigation and drainage facili-
Lies, road network gnd dike for the

vhole project area.Lg

Department of Finance and - Financing and repaymént‘of loan to

Commercial Affairs the projeci. |

~ All the mbney afféirs associated
with the project construction, op-
eraﬁion and maintenance.

—~ Payment of salaries.

- Procurement, transportation and
storage ol all inputs,

- Tfanspor%ing of all outputs from the
project site to Port Sudan. |

— A}l the works that concerns buying
and seilihg.

— Insurance for the éQHipméﬁts and

products,

~to be continued-
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- Making general policies for commer-

cial affairs.

- Marketing of rice to foreign countries,
-~ Studying of world market situsation
with respect to production, exports

and consumption,

Deparfmént of Persomnnel and ~ Having the acts and ordinances ob-
General Affairs _ served that regulate personnel.
-~ Training of administrative staff and
specialists both at home and abiﬁad.
- Promotion of staff and employees.
- Employment of seasonal employees,
- Planning and scheduling of +the éocial
services,
- Visiting and meeting ﬁith the farmers
*and local leaders in the neighbbring

area.

Flanning Unit = Formulation of overall yearly plan

for fhe whole projéct.
~ Formulation of overall budget plan
for the whole project.
- Siudies.for finding the bLest way of
controlling the production cost.
~ Evaluation and follow-up of the projeét.
~ Economic and social studies about the

effect of the project.
: / : ‘ ‘ : ‘
Advisory Un:'L‘t;"—2 - Assistance and guidance of the staffs
of the Qfganization.
LL Reséarch and tfaining will be done in‘cnoperaﬁion
with conéérnéd'government organizations at the
Pilot Farm which will be established near the project

area preceding the project,

This fﬁnction will be dropped after the completion of

N

the pfoject construction,

>

This Unit will cease to exist after 1991,



Table 15,2

Required Number of Staff

1)

Irrvigation & Drainage

Pacilities and Farm
Machinery

Civil Engineer

Architecit

Construction Machinery
Engineexr '

Irrigation Engineer
Asst. Engineer
Surveyor

FField -Overseer for
Construction

Senior Field Agriculturist

Junior Field Agricuituri

. Farm Machinery

2)

Engineer

Asst. Farm Machinery
- Engineer

Farm Machinery Operator
Canal Rider
Driver

Farm Labour

Seasonal
Sub-total

Workshop

Mechanic

Regular Employce for
Repair

Blectrician

Sub-total

1979 1980
1 2
1 2
1 2
0 O
0 0
5 10
8 18
L)
O 0
JARE
st O 0
O 0
0] 0
0] §]
0 0
5 5
0 0O
0 0
21 39
O 0
0 0
0 QO

XV

1981 1982
2 3
2 3
2 3
§ 1
2 2

10 15
18 28
5 5
6 8
1 1
2 2
90 144
8 11
20 32
20 32

1983

10

14

288

17

64

64

1984

ro

15

30

178
24
84

84

1985

468

35
104

104

156

1986

10

10

10
702
44

156

1987

"0

WA

- 10

10

702

44

156

156

(100) (160) (320) (420) (520) (780) (780)

189 290
1 1
5 5
1 1
7. T
- 8

536

47

51

676

218 1,181 1,153

57

65

A

62

72

62

()

T2



1979 1980 1981 1982 1983 1984 1985 1986 1987

3) Operation of Rice Mill
& Storage facility

" Plant Manager 0 0 1 1 2 3 4 5 5
Foreman 0 0 1 1 2 3 4 5 5
Engineer and Mechanic - 0 0 4 4 8 12 16 . 20 20
Operator ' 0 0 4 4 & 12 16 20 20
Asst. Operator 0 0 6 6 12 18 24 30 30
Laborer 0 0O 30 30 60 90 120 150 150
Seasonal /3 0 0 (16) (16) (32) (48) (64) (80) (80)

Sub-total 0 0 46 46 92 138 184 230. 230

4) Administration

Project Manager 1 1 1 1 1 1 1 11

Director _ : 4 4 4 4 4 4 4 4 4
Scheme Manager : 1 2 3 4 5 5 5 5 5

Administractive Officer 12 14 i6 18 20 20 20 20 20

Accountant S 6 6 6 6 6 6 . 6 6
Asst., Accountant 6 7 3 9 10 10 10 10 iO
Clerk & 10 12 14 16 16 16 16 16
Others _ L7 19 21 23 26 26 26 26 26

Sub—total 55 e 7179 88 88 88 88 ‘. 88
Grand Total. 76 102 313 422 767 960 1,155 1,571 1,543

Note: This table does not include the members of the Advisory Unit.

ya After 1991;_senior end jupior agronomists will not be required
in the siaff of the Organization

%%: /2 Tocluding farm machinery assistant operator

' 13 Man—-month
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XVI. MARKET AND PRICES

16,1 Market for Rice

16.1.1 Introduction

Rice is the staple food of approximately half of the ﬁorld's-pupulabion.
In many parts of Africa and: the Middel East, rice is the "preferred" grain
and in Asia it is the main source of calories. Rice may be regarded as
one of the most important food stuff in the world., Desgpite this predominance,
world' atnual production of rice is roughly 230 million tons i,e., only

about 65 % of annual vheat productlonlﬂ

World's demand and supply of rice are—both'nrojeéted to increase by

4 % ver annum between 1980 and 198%, and world's per capita consumptlon

of rice is projected to increase from 57.3 kg to 58.7 kg between 1980 and
1985 as shown in Table 16.1.

In 1976/77, total production of rice in the Sudan was 12,000 t {paddy)
and total domestié_démaﬁd was 23,000 (paddy equivalent) as shown in Teble- 16.2.
The deficit was made up by imported rice. According to the Six-~Year Develon-

ment Plan projection, rice production will be expended-both horizeitally

" and vertically. Tnfal'area of rice field will be. expanded from about 10,000

ha (24,000 fedds) in 1976/77 to 42,000 ha {100,000 fedds) in 1982/83.
Average yleld wlll be increased from 1.19 t/ha (0.5 t/fed) in 1976/77 to

1.35 t/ha (0.57 i/fed) Accordingly,’ total preduction will be raised from

12,000 tin 1976/77 to 57,000 t in 1982/83,(399_rablg_ls.z).' According.to
the projection, total demand will increase from 23,000 t to 43,000 (naddy

'pqulvalent) in the same Derlod ‘as_ shown in Table 16.3 Belf %ufflcloncy

will be attalned in 198]/82 and from 1982/83 ‘domestic nloductlon of rice

will exceed domestlc demand for rlce - In 1982/83 or the last year of the

 Six-Year Develoument Plan, the nroductlon will surpass the demand by 14 000 R

(paddy equlvalent;.

:*Providing that the construction of the Gasaba Projeét will be commenced

. in. 1979 and will be completed in 1986, production will partially be started

in 1981 when self-sufficiency of rice ‘in the Sudan will already be attained,
and reach full operation stage in 1987. Therefore, rice produced by the

Gasabg Project will be exported abroad.

/1: "Price Prospects for Major Primary Commodities", IDRD, Juve 1977.
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©16,1,2 Market Prospect

The Sudan will be a new comer to the interuational rice market for
rice export., She must cdmpete vith meny other rice exporting countries.
To compete with the exporting countries successfully, target countries
as market.for Sudanese rice should be chosen carefully paying due attention

to the following factors:

a) Market size {Present and future)
b)  Stabilily as market
¢) - Social, cultural and political_{ies with the Sudan

d4). Comparative advantage of the Sudan

The names of rice importing Arab countries and the amount of rice
imported by these countries in 1975 are shown in Table 16.4. Amounti of
rice totaled about 550;000 tons. The pupulation in 1976 and the growth
rates of these countries are shown in Table 16.5. The total pupulation
of these countries amounted to 67.58 million., If the growth rates of these
countrieé.given in the Table remain constant, total nrupulation in 1987 when
the Gasaba Project will reach full opérafion stagé.yill.be.in¢reased to
'94.88 million, or about 1.4 Limes as large as in 1976. Assuming per capita
cqnsﬁmhtiOnS of rice in these éountries'are the same and will not change
£ill 1987, total demand for rice ir thesé countries will be 1.4 times as
much’ as that in 1975, ASSuming.the import of rice inerease in proportien
to punulation increase;'the total amount of rice which will be. imnorted by

the Arab countries in 1987 will be more than 770,000 tons,

Mean while GhP, GDP pef capita and its growth rates of those countiries
are shovn in Table 16.6.  GDI" per capita growth rates vary between 7.5 % and
1?.2'% with the average value of 34 {. As GbP per canita inereases, per
capita consumption of rice increases. Amount of the'increment.depends on
the value of the income elasticity of demand for rice.. Assuning income
elasticity of O.Eél and annual GDP per capita growth of 10'¢, expenditure
on rice consumption will inerease by about 2 % of the GDP per capita annually.
In other words, about. 20 % of the GDP per capita increment will be spent on

rice consumption svery year.

/1: Vorld income elasticity of demand. "Price Prosﬁectsrfor Major Primary
Commodities™, TBRD, June 1977. '
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The amount of rice produced by the Projéét will be &bdut'lloiooo
tons (milied rice) at full operation stage. It can be concluded, there-
fore,; the Arab couniries will be big enough ag a rice export market for

Sudanese rice.

In Table 16.7,'distance, number of sailing days and approximﬁte
transpertation cost (bnnkef charge) from major rice exporting countries
aﬁd the Sudan to the Arab countries are shown. It is clear from the Table
that the Sudan can enjoy favorable position'ns rice exporting country for.
many Arab countries., Saudi Arabia, for examole, is very cloée to the Sudan

and it takes only one day to arrive whereas it takes 33 days from U.S.A.

Seoeial, cultural and political ties betweeh the Sudan and the Arab
countries are strong and stable. By concluding bilateral agreements with

the countries, they will be stable market for Sudanese rice.

16,2 Pfices
16,2.1  General

Wholeéale priceé of principal agricultural commodities in Kosti
District in 1974 and 1975 are shown in Table 16.8, The prices of SErghum,
millet and groundbuts were raised from 1974 to 1975 while the price of wheat
waos fixed and the price of sesame went doyn. Export prices of cotten from
. the 1970/71 fiscal year to 1975/76 fiscal year are given in Table 16.9.
Though the prlees of both kinds of cotton on the whole went up from the
1970/71 flscal year to the 1975/76 fiscal year, they experienced drons in
some years durlng the those periods. The farm gute nrice of wheat 1s
determined by the Government. Zﬂ' The prices are £s. 40 per ton, &£s. 65
ton, £s. 65 per ton and £s. 75 per ton in the fiscal year 1973/74, 19;4[75,
1975/76 and 19?6/77, respectively} The rice produced in the Sudan Gezira
Board were sold to whole salers at the price of £s. 250 Dcf ton from 1974.

thfbﬁgh 1976. The retail price was £s, 0.33 ver kg during Lhis'period,

/l: See Section 6.1.6.
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16.2.2  Price Prospect of Rice

|

According to the Six-Tear "lan, the Sudan will attain self§sufficiency
of rice in 1981/82. Afterwards, domestic nroduction will exceed domesiic
demand for rice and the surplus including the rice produced by the Ga§aba
Ppoject would be exported ibroad. TInierrational markel price of ricel£,

therefore, he applied for the ovrice of rice prdducéd by the Project.:

Forecasted prices of rice in 1977 constant dollars and in current
dollars in the international markeit projected by IBRD are given in fable
16.10 and Table 16.11, respeciively torether with adual data in the past.
Price of rice goes un gradually until it.becomes almost constant in 1980 at

the price of US$300 per ton in 1977 constant dollars,

In the short range,.as IBRD forecasts, demand and supply of rice will
be in baiance. In the-lnnﬁ range, however, demand seems to he stronger
than sﬁpply. ¥World nupuldtion has been increasing rapidly and the growth
rate is likelj-to;reméin high in the future. As shown in Table 16,12, annual

growth rate of the world pupulation from 1975 through 19835 is 1.96 %. Tn

other words,:the world punulation will be doubled ‘after 35 years. The
correépondihg figure for develooing countrieSIWﬁere more than.ﬁalf of rice
w#g'eonsumpéd and more than {hree'?ourths of internutionaliy'trnded.fice
was imported iﬁ 1976, is 2.69 ﬁ._ The ﬁétal pupﬁlation of thésc countries
will be doubled after.about 26 yéars. ‘Detailed daia fﬁr pupulation nrowih
trend are given in Table 16.1Z.. On Lthe ¢ther hand,.agriculturni production

including rice production can expand at slower rate ihen pupulation growtl,

It can be expected, therefofe,fthatfin the. long run demand for rice
vill be stronger fhan_sunﬁly.of rice, Under the circumstances, riece price

seems Lo e kent gl high level in the long run.

The economic and financial mill gaie price of rice which will be pro--
duced by the Gasaba "roject will be estimated on Lhe_basis of the intéru
national market prices projected by fhe IHRD,_taking associated cesils such

- as transpdrtation costs_from'the project aren to Port Sudan into comsideration.

The details are given in Table 16,13 ard Table 16.14, resnectively,.

/1: Thai Bangkok f.o.b., 5 % broken.
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16.2.3 Prices of Parm Inputs

According to the IBRD price forgcashik published in June 1977,
oconomic and financial prices of fertilizers will sﬂeadily go up from.1977
- ti1l 1985 as shown in Table 16,15 and Table 16.16. Both economic and
finnncidlrpricésﬁg'of fertilizers for the Gasaba Project are estimated
based on the forecast. ZXeonomic and financial farm gate prices"of ferti-
lizers are esﬁimated'by déducting gssocinted costs such as port charge,

storage cost and transportation cost from the economic and financial prices.

Both economic and financial pricesﬁg ofﬂagfd-chemicalséz for the
(Gasaba Prbject are estimated on the assumption that they will follow a
similar price trend as fertilizers, Iconomic and financial farm gate
prices of agro-chemicals are estimated by deducting associated costs from

the economic and financiasl prices.

The economie and the financial farm gate prices of the farm inputs

are given in Table 16.17.

[1: "Price Prospects for Major Prlmary Commodities”, IBRD, June 1977.
/2: " C.I.P, price at Port Sudan.

/3 Pungicide, insecticide, herbicide and fungicide for seed treatment.
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Table 16.2 Actual and Projected Production and Demand for Rice

"g' _ in the Sudan
6/77 82/83
Average Yield 1.19 t/ha (0.5 t/fed) 1.35 t/ha (0.57 t/fed)
Area : 10,080 ha (24,000 Fedds) 42,000 ha (100,000 fedds)
Production 12,000 t 57,000 t
Demand 23,000 t 43,000 1
Source; "Six-Year Development Plan"™, Ministry of National Planning.

Table 16.3 Total Demand for Rice in Sudan

(Based on Six-year Plan)

o Per cdpita Milled Paddy

ey Year Consumption Rice

N (kg/year) (103 tons) (108 M.T))
1974/75 0.7 11 16
1975/76 0.8 13 19
1976/77 0.9 15 23
1977/78 1.0 17 25
1978/79 1.1 19 28
1979/80 1.2 21 31
1980/81 1.3 24 35
1981/82 1.4 26 39
1982/83 C1s 29 | 43

Source: Statistical Year Book, Democratie Republic of the Suddn,
May 1977 and "Six-Year Development Plan", Ministry of
Naticnal Planning.
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Talle 16.4 Amount of Rice Imported by Main Aral Countrics in 1975

13’/‘2

Name of 1he Anount of rice Value in U.58.%

countries {tons) x 1,000
Saudi Arabia 220,000 86,000
Iraq ' 120,380 65,996
Syria 50,056 24,556
Knwai t _ 50,000 28,000
Dem. Rep. of Yemen 36,000 10,500
Omav- 26,500 8,000
Lebanon 21,000 ‘ 9,300
Jordan ‘ l],4]3 3,844
North Yomern . 4,700 3,100
Algeria 5,700 - 2,800
Tunisia : 1,100 : 350

Total 546,849 | 244,846

- Source: Trade Yearhook, FAO 1975

Table 16,5 Populatioen and Tis Growth of Major Arab Countries

Population

millions tGrowth

Name of the
Rate (%)

countries

1976

Saudi Arabia 9..24 3.0
Iraq I1.51 3.0
‘Byria T.60) 3.4
"Kuwail 1003 3.0
Dem. Rep. of Yewen - 1.76 1. 14
Oman 0.79 2.6
Lebanon 2.96 303
Joraan 2.78 2.96
.Norfh Yemen 6.87. 3.0
Algeria ' 17.30 3.1
Tunisia 5.74 2.3

Total | 67.58 2,85

Souarce: Monthly Bulletin of Statistics, United Natioos,
' July, 1977.
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f%ﬁ Teble 16,6 GDP, GDPfCaﬁita and Its Growth Trend of Major Arab Countries

Gross domestic GDP/Capita

Name of the product (mill.$) (U.S. $) GDP/Capita
countries 1973 1974 1973 1974 Growbh(%)
Saudi Arvabia 9,771 27,362 1,190 3,237 172.0
Iraq* 4,332 4,949 382 429 12.0
- Syria 2,463 3,889 358 | 546 52.5
Kuwait 7,158 11,022 8,134 11,852 45,7
Dem. Rep. of
Yemen* 142.1 167 99 - -
Oman - - - T -
Lebanon* -1,488 2,086 603 796 32.0
Jordan 807 937 318 358 12.6
North Yemen* 725 811 .120 129 7.5
Algeria 6,139 7,527 402 477 18.7
Tunisia 2,791 3,533 513 626 32.0

" Note: GDP/Cépita growth is caleulated based on the figures in 1973 and
1974 except those with * mark.

Source: Monthly Bulletin of Statistics, United Nations, July, 1977.
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Table 16.8 Wholesale Prices of Principal Agriéultural Commodities

;%; in Kosti District
(£5/4)
'Sorghum Millet Groundnuts . Sesame Wheat
{(Feterita) in shell
1974 38,2 53.1 T72.2 140.7 74.0
1975 40.9 67.1 - 74.9 122.2 T4.0

Source: Department of Agricultural Economics, Ministry of Agriculture,
Food and Natural Resources.

~ Table 16.9 Export Price of Cotton

(£S/t)
70/71 71/72 T2/73 73/74 74/75 75/76
/1 ' o
Barakat 253.6 249.,0 387.6 480.8 396.5 554.7
s _ :
Acala 192.5 278.8 314,8 275.7 320.1 461.1

/1 _Loﬁg—staple cotton

/2: Medium-staple cotton

Source: Cotton Marketing Corporation

‘_.:'n
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Table 16,12 Estimated and Projected World Population, 1965-1985 ;%.

mid-1975 1965-1975 1975-1985 /a
{million) {% per annum) (¥ per annum)
(growth)
Developed Countries /b _ . 739.5 0.92 0.92
Developing: : _
Major 0il Exporters 294 .4 2.78 2.83
Other /e C1679.9 2.5% 2.66
(low income) (1050.2) (2.48) (2.63)
{middle income) {(629.7) (2.66) (2.72)
Sub-total: Developing 1974.3 _ 2.58 2.69
Centrally Planned _
"Economics 1253.2 1.1 1,36
World | 0 3967.0 1.90 1.96

/a  The projection represents the medium variant series produced by
the Population Division of the U.N. Secretariat.

/b Developed couniries here include Greece, Poriugal and Spain.

/e Developlng couniries other Lhan major otl exporters aré_divided'jnto
two gronps by per capita income of 1973: low-income couniries are
those below $200, and middle~income countries (includjﬁg Turkey and
Yugoslavia) are $200 and above, :

Source: U.N, Socfetaria{,.Péyulation Division: "Single-Year Population -
Estimates and Projections for Major Areas, Regions and Countries
of the World, 19350-2000," Oclober 6, 1973,
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Table 16,13 Kconomic Price of Rice (Export)

Tnternational Market Price US$390.1/¢
Applying Shadow Exchange Rate - 0 £8195.1/¢
£3 1 = US§2

Loading, Port Charge ‘ - £83.8/t
Stdrage and Insurance Costs E £32.6/t
Trangportation Cost from o

Mill Gate to Port Sudan/l £512.7/t
Economic Price of Rice at Mill Gate : £8176.0/t

/l: From'project area to Khartoum by trailer. .
From Khartoum to Port Sudan by train.
The breakdown is shown as follows:

~ Price. of truck—trailer _ :
Truck: £3 17,000, Useful life = 2 years .
Trailer: - £5 8,000, Useful life = 10 years Capacity = 30 ton

- Total workdays of truck-trailer
250 days/year .

—~ Milled rice production from the project
10 ton/ha x 15,600 ha x 0.70 = 109,200 ton/year

- Required number of truck-trailer
109,200 ton/year -+ 250 days/year + 30 ton = 15 nos/day
Stand -by: 8 nos. :

- Investment cost : . :

Truck 17,000 £S/nos x 23 nos. = &5 391,000

Trailer: 8,000 £S/nos x 23 nos, = £S5 184,000
Spare parts £S5 9 OOO/year

- Estlmatlon of tlansportatlon Cost

i) Annual cost (Truck-trailer)
- Truck: : 391,000 £5 + 109,000 ton + 2 year
Trailer: - 184,000 + 109,000 + 10
Spare parts: 9,000 + 109,000

£S5 1.79/ton
£ 0.17/ton
£5 0,08/ ton
Sub-total £S5 2.04/ton

e

N

ii) 0 &M cost o - £S5 1.27/ton
iii) Personnel expenses ' £S 0.14/ton
iv) ‘fTransportation cost by the train £5 8.7 /ton
v) Ldading.and unloading £5 0.5 /ton
Total £512,65/ton =
£512,7/ton
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Table 16.14 Financial Price of Rice (Export) '3
International Market Price uss 778.5/1
Appijing Effective Exchange Rate £s 305.3/t

£3 1 = Us$ 2.55

Loading, Pourt Charge &s 14.4/t
Storage and Insurance Costs : £s 9.8/t
Transportation Cost from M1l Gate ' £5 48.0/¢

to Port Sudan [2

Financial Price of Rice at Mill Gate £s 233.1/t

/1t At full operation stage

[2: Trom project area to Khartoum by trailer
From Khartoum to Port Sudan by train
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%
éﬁ: _ Table 16,17 Economic and Financial Prices of Farm Inputs

'(Un}t: £ /kg)
/2

Item Economicél Financial~=

Fertilizer
Urea : 0.120 : 0.274

Compoundll 0.105 0.250

Agro-chemicals

Fungicide 0.468 0.876
Tnsecticide 0.379 ' 0.720
Herbicide 0.636 1.164
.Fungicideii 13.476 _ 23,318

Estimated on the.basis of IBRD forecast, which waS‘published in June
1977, for 1985.

I

Estimatéd for the full opération stage on the basis of IBRD forecast
* published in June 1977.

N

. Triple—superphosphaté;

= 2

For seed treatment.

‘Note: Seed will be provided from the Pilot Farm.
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XVII. COST ESTIMATE

s

ke 17.1 General

The costs for the execution of the Gasaba Project is estimated on
the basis of preliminary design of the project works teking inte account
the construction technics to be adopted, productivity of labor, netural
environment of the project aren and the economic and social background
of the country. The following assumptions are made fof the estimation

of the required costis.

i) Major items of construction machinery, farm maechinery and rice
processing facilities snd materials such as steel, fertilizer

and agro-chemicals will be procured by international open tender:

ii) Al the project works will be implementéd by contrgct basis.
The detail design and the supervision of the construction of
the project will be uhdertaken by foreign conéultants. "The
construction of major project works will be undertaken by
fdreign contractors. The construction of buildings and anciilary

. works will be done by local contractors.

iii) The land which is to be trnasformed into canals by the project

will be acquired at the price of £5.60 per ha.

iv}) TPhysical cbntingencies of the cost estimate are 1% % for the
civil works, engineering serviece and the procurement for
machinery and equipment, and 10 % for the initial farm .

investment and the processing facilities,

v) Price cohtingency epplied in the estimate are as follows:
Equipments imported : 8 % from 1977 to 1979.
7 % from 1980 onward.

Foreigr currency compeonent 12 % from 1977 to 1979.
of civil works 10 % from 1980 onward.
LocalﬂcurrEncy component - 8 % throughout the

construction period;
vi) Price level for the cost estimate is principally October 1977.

‘vii) The conversion rate from local currency to foreign currency is

% - - £8,1.0 = Us# 2.5%.
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17.2 Project Cost

The project cost comprises; (a) cost for the civil works'includihg'
the land acquisition cost, (b) cost for the processing and storage facilities,
cost for the workshops and building facilities, and (c) cost for initial

farm investment.

17.2,1 - Construction Coat of Civil ¥Works

Construction cost of the civil works is broadly divided into four
categories; (i) cost for preparatory works, (ii) cost for major comstruction
works, (iii) procurement cost of consiruction machinery, and (iv) cost

for engineering services.,
Construction cost of the civil works is estimnted based on the follow-

ing assweptions in addition to those stated in Section 17.1.

-~ Unit price analysis is made based -on the operabion cost and capacity

of ‘machinery to be used.

- About 10 % of totzl amount of earth-moving work are handled by

manpower for its finishing. -

~ Embankment is executed by using{the'excavated materials from the
nearest place in prineciple. Only insufficient materials for em-

bankment are conveyed by dump trucks from the borrow pité.

- The procurement costs of construction machinery delivery at the
pfoject-site are estimated as follows,
Unit price = CIF price at Port Sudan + Inland
o transportation costs from Port Sudan

to Ed Dueim,
Spare parts and consumabies = 40 % of totél procurement cost.
~ AlY consiruction machinery are assumed to be fully depreciated at
‘the end of works.
Construction cost of the civil works eétimatéd is shown in Table 17.1.
The: estimated costs for civil works are £s5.51.9 million. More detailed

breakdown of the cost is given in Table 17.2(1) 1o (5): The procurement

cost for the construction machinery is shown in Table 17.3.
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