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l] EXECUTIVE SUMM~RY 

1. The Project: [ Chapter Il] 

1.1. Project Na•e: '1he Conmercial Utilization of Balanites 

aegyptiaca. 

1.2. Pn>ject Prcmotor: mmo - VD2tiA 

1.3. Pn>ject crientat::im: 

1he project is both market and raw materials oriented in 

that it utilizes indigenous raw materials and satisfies 

demand locally thus substituting imports of raw materials. 

2. Market & Plant capacity: [<Jlapt:er mJ 

2.1. ')p= d: 

2.2. 

2.3. 

2.4 • 

2.5. 

Oil 80000 Ton /Year 

cake 314431 Ton/Year 

Pn>jected Sales: 

Oil: 
1310.4 Ton/Year 

cake: 3295 'lbn/Year 

Production Progr~: 

Year l 60% of full capacity 

Year 2 75% of full capacity 

Year 3 85% of full capacity 

Year 4 90% of full capacity 

Year 5 Qlwards 100% of full capacity 

Plant Pressing capacity 3360 'lbn Kernel/Annum 

Market ~ti.al: 

a] 'lhere is a good potential for Lalobe Oil for direct 

consumption and soap making. 

b] 'lher~ is a good potential for Lalobe cake 
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3. Materials & lnplts [ Olapt:er IV] 

'!be basic raw materials for the plant is the Balanites aegyptiaca 

fruit locally known as Lalobe. Accordi.rg to the survey done by 

IRcx: the amount of fruit yielded annually within accessible distance 

from the proposed factory is 201 thousand tons while the annual 

requirements of the plant are about 36 thousand ton which means 

that the plant is goi.R;J to bly its requirements easily. 

4. Locati.an And Site [ O!apter V] 

4.1. '!be plant is proposed be located in Abu QJbeiha ToWn in 

the F.astem District of Southern Kordofan Province. '!be 

town is acquiri"1 importance as a coamercial centre for 

the surrounding rur"l.1 areas. 

4.2. lbdergrounc;i water is available, so that the plant can have 

its own S''1pply. The chemical analysis indicated that the 

ground water of Abu G.weiha is fit for hunan and industrial 

uses. 

4. 3. 'lbe town is expected to be supplied with electricity from 

an electric generator in the very near future. However, 

the plant must have its stand-by generator. 

4.4. '1he highway Wlder construction is expected to finish in two 

years time. 'Ibis will facilitate transportation of the 

raw materials and finished products. 

S. Project DKJineeririg ( a.apter VIJ 

5.1. the fact that the Balanites oil, based on most favourable 

data, constitutes only 5% of the whole fruit, calls for 

• 

• 
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maximum possible utilization of other constituents of the 

fruit to i.q>rove viability of the project. 

~.2. 'lbe presence of a high percentage of hard shells [over 12%) 

in the cake makes it less acceptable in the market. 'lhere­

fore the efficiency of separation of shells from kernels 

must be significantly improved. In a similar type of 

industry, viz the palm oil industry, the percentage of 

shells remaining with kernels after separation is not 

more than 2%. 'Ibis piece of information was furnished by 

an official from the Palm Oil Research Institute of 

Malaysia who visited IRCX: early this month [June 1989). 

5.3. 'lbe high percentage of shells not only causes wear to the 

expeller screw, but also decreases the amount of oil 

expelled from the kernels. 

5. 4. '!he main feature in the processing of high-oil content 

seeds [e.g. gro\Uldnuts and sesame] in SUdan, is that 

they are seldom singly pressed in small mills where the 

various adjustments necessary for best yield and the 

skillful handling cannot . be asceJ;tained. · 'l. ~fore . 

considering the Lalobe kernel as a high-oil-content seed 

[average 46%) the tk>uble-pressing method is proposed. 

S.S. a.lildings & Civil Works: 

Total Area 12,000 mJ 

Total Built Area 2,141,mz 

Total Cost of Buildings Ls. 2,138,750 

'fype of building~: Steel Structure & Concrete 
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6. Financial Evaluation [ Olapter Vil] 

6.1. 'lbtal Initial Invest-=nt 

Year 1989 1990 

Fixed Investment Cost: 

Land, Site Prep., Developt. 140,000 140,COO 

adldings & Civil works 1,119,000 1,000,000 2,119,000 

Auxiliary & Service 480,000 480,000 960,000 

Incorp. F.A. 1,056,000 50,000 1,106,000 

Plant & M/c 6,-138,000 6,438,000 

'lbUll. Filed Investment QJst 9 .233 .ooo 1.530,.000 10.763.000 

Preproduction Exp. 522,000 5!>2,000 

Net w.c. 879,000 879,000 

'1btal Initial Invest-.nt 9.785.000 2,409.000 12,194.,000 

Of it Foreign. in ~ 31.8 25.5 

6.2. Project Financing: 

Sources of Finances: ~ty and Grants. 

6.3. Production Costs: [ at full capacity e.g. 1995) 

Factory Costs 

ldninistrative overheads 

Sales & Distribution 

~rating Costs 

Financial Costs 

Depreciation 

"1btal Production Costs 

Ls. 

10,882,270 

172,400 

11,054,670 

651,575 

11,706,245 

• 

II 
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6. 4. Financial Evaluation: 

Net Present Value at 15% 

Internal Rate of Return 

Return on F.quity 1 

Return on F.quity 2 

Pay-back period-about 

Con1nercial Profitability 

7. OJDcl.us:ians: 

7.1 Major Advantages of the Project: 

= 

1.33 

90.436 

198,400 

3719.65 

20.07% 

16.75% 

19.62% 

3 years 

33.36% 

1.1. '!be project will utilize indigenous raw materials 

hence contril:Juting positively in G.D.P. 

1.2. '!be project will contril:Jute in the developaent 

of a rural area. 

1.3. '!be project will create .:!mployment opportunities 

and generate inccme for the inhabitants of that 

area. 

1.4. '!be project will satisfy the need for oils and 

cakes. 

1. 5. The project will introduce a new technology which 

could be followed by countries having the same raw 

materials. 
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7.2. Major Drawbacks of the Project: 

7.2.1. '1he inability to utilize the by -products 

• increases the cost of production of oil 

and cake. 

7.2.2. '1he hull separation ratio is rather low 

compared to similar industries. 
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II. PROJECT BACKGROUND & HISTORY 

The project under consideration was registered as an in-house research 

project by the Industrial Research and Consultancy Centre [IRCC] 

on 15th of June 1977 as a continuation of the work done in Bulgaria 

by one of the team members. 

In October 1978 Mr. Szivos of the UNIDO visited the IRCC and was en-

lightened about the project. en his return he took a sample of the 

fruits of Balanites aegyptiaca tree to WIDO Headquarters. 

Afterwards UNIDO naninated the SlXian, represented by IRCC as a home 

office, to carry out a canprehensive study on the possibility of 

industrial utilization of the Balanites aegyptiaca fruit. 

In February 1979 llUOO sent Mr. G.D. Brown of the Research and Produc-
• 

tivity Council, Fredr;icton •. canada, to carry out, in cooperation with 

IROC, a survey of the areas densely populated by the Balanites tree to 

quantify the fruit yield and survey its market. At the end of this phase 

a ~eport was prepared by Mr. Brown covering the results of the survey 

as well as the results of the chemical and biological analyses of the 

fruit ( 1 ) 

In September 1979 UNIDOinf::.'rmed the IRCC that the findings of Phase 

one are promising and would like IRCC to canence following phase 

[ Phase Two ] of the project. 

In November 1979 Mr. H. Koenig of UNIOO visited IRCC and negotiated 

carrying out of phase two of the project [Product and Process Develop­

ment]. As a result IRCC was requested to prepare a proposal to carry 

out the work • 

In January 1980 the proposal was accepted by UNIOO and a contract was 

signee in March 1980. 'Ihe aim of the project and contract was to set-
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up a "Mod.!l Scheme for the Utilization of Balanites aegyptiaca Fruits 

i n the Project Area for the Prcxluction of Fdible Oil and Pharmaceu-

tical Raw Materials", thereby laying the basis for the defiriition 

of the scope and requirements of the following piase of the project. 

At the end of this pia..~ [ Phase 'l\t'c] of the project a review in view 

of the industrial utilization of Balanites aec;yptiaca fruits for the 

production of a variety of human food and animal feed products as 

well as steroid COll\X)Wlds was prepareci ( 2 

It has been found, as a result, that the Balanites fruit forms a 

potential for the production of edible oil, cake and other by-products. 

For that reason, it was reconnended that a techno-economic feasibility 

study should be made. '!be aim of the techno-economic feasibility study 

was to flll the gap between the laboratory and the factory. 

In April 1984 the Ministry of Finance and F.conomic Planning.[SUdan] was 

informed by UNIDO Office [l<hartotun] that UNIDO would like to have an 

indication of the interest of the SUdanese Government in the project, and 

expressed its interest that implementation will be made with IRCC on 

Contract basis. 

Consequently UNIDO de:cided to carry out the project titled " Elaboration 

of a Coolnercial Balanites aegyptiaca Utilization Model" and signed the 

contract No. 86/108 in December 1986. '!be aim of thi~ contract wa:::: 

[Phase Ole] :- to conduct a survey of potential harvests, determine 

harvest time, and nominate a specific area for setting up a model 

utilization schemes and; 

v Phase '!Wo] :- to specify the required equipnent and elaborate on 

relevant engineering designs as well as final economic and cost calcula­

tions. 'Ihe model scheme will then be completed ready for implementation. 

• 
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In June 1988 the IRCC sutmitted the Draft Final Report for Phase Qle 

of the Project "SUrvey and Assessment", which was accepted by WIDO • 

'lhe present report covers the work under Phase 'lWo of the Project: 

Dlgineering Designs, Cost/Price Calculations and F.conomic Evaluation • 
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111] MARKET ANALYSIS 

INTRODUCTION: 

Fran the results of the products and process developnent 

work on Balanites aegyptiaca [Lalobe]. wmo and IRCC 

concluded that the Lalobe fruits can be processed for 

edible oil, food. feed ,drugs and phal.111aCeUtical products 

according to the requirements. 

However, at this phase the sttdy is confined to the 

utilization of Lalobe fruits as an industrial raw material 

for the production of edible oil and animal feed. 'Ibis 

comes in line with the SUdan Government's declared policy 

to utilize the idle capacities in the oil mills by 

L1creasing the production of oil seeds. 'lhe objective 

in the basic scenario of the Four Year Salvation,Recovery, 

and Developnent Progranme [FYP], is to increase the per 

capita consumption of edible oil towards the 1990/91 to 

reach the levels attained in the seventies. 'Ibis will be 

possible as a oonsequenc:e of an increase in the output of 

oil seeds. 

3.2. OIL SEEDS PRODUCTION [OUTPUT]: 

'.fable .[ .1] shows the oil seeds production for the period 

1980/81-1986/87. The oil seeds which are produced in 

Sudan for connercial use are: 

• 
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Table [ 11 

OIL SEEDS PRODUCTION 

• FOR THE PERIOD 1980/81-1986/88[in•oo-_MT] 

Year Ses CotbJn Seed ~ 

1980/8I 221 120 707 

1981/82 242 151 721 

1982/83 163 203 497 

1983/84 206 213 413 

1984/85 130 741 378 

1985/86 131 278 274 

1986/87 301 363 454 --

Average 199 296 492 

-- -- --

• 
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3.2.3. Sesa•e:-

SUdan is ranked third in sesame world production 

reaching 9-12% of world sesame production.. S\dan • s share 

in sesame export markets is about 25%. 

Sesame is mainly geared towards the export market and its 

contril:Jution in the oil and cake domestic market is not 

significant. 

Sesame production during the 1985/86 season was only about 

131 thousand m.t. although the area under cultivation was 

higher by 35% than before. 'Ibis is becauSE= the productivity 

per feddan witnessed a sharp decrease due to the pests attack 

in the main growing areas. 

• 
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3.2.l. Cotton Seed:-

'lbe cotton seeds produced are consumed locally 

ard it is assigned totally for the production of oils ard 

cakes for local consumption. it is not permitted to export 

cotton seeds nor its products e.g. oil and cake. 

The cotton seed prices and quotes are fixed by the 

government for the oil .Uls which ca.re liscenced to prod­

uce cotton seed oil and cake. '1he availability of cotton 

seed oil and cake is the main c:1eterm:i.niDJ factor for the 

surplus in gramdnuts and sescme oils for export. 

3.2.2. Groundnut:s:-

Sl.dan is the fourth world producer and is 

ranked as the sec:cnd world exporter of groundnuts. Sudan 

production constitutes 36% of the vcrld -production of 

groundnuts. 

Groundnuts production showed a decrease of about 28% 

frona 378 thousand metric tons in the 1984/85 season to 

V4 thousand metric tons in 1985/86. 'lbe decline was entirely 

due to a sharp reduction in the area under cultivation.'lhe 

1986/87 production increased due to the increase in area 

under cultivation. However, the production of groundnuts 

dropped sharply if compared to the level of the late seven­

ties and early eightees and this was mainly attributed to the 

wide fluctuation in groundnuts prices which encouraged 11any 

producers to shift to other c ;h crops • 
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Table (2 ] • 

EXPORTS OF OIL SEEDS & OIL SEEDS PRODUCTS 

1980 - 1986 

Oil Seeds Oil Seeds Products 

Year S:!Sa QcuDuts Oil cake 

1980 57194 22093 42517 177681 

1981 58731 94349 22286 108640 

1982 60766 88990 21533 84950 

1983 66109 18037 10690 110125 

1984 82301 22453 12905 110557 

* 1985 17541 13260 10235 

* 1986 29051 1090 41521 

SCUO:: Bank of &Dan TwDt:y Seventh Amual Report 1986. 
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Year 

1987/88 

1988/89 

1989/90 

1990/91 

SClR:E: 
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Table [ ~1 

PROJECTION OF OIL SEEDS PRODUCTION 

Ses e 

268 

275 

284 

302 

1987/88 - 1990/91 

C in •ooo MT 1 

Cottm Seed 

340 

378 

402 

440 

Exb:-=ts fa. the FClur Year Salvati.en. 

Recovery and Deve1qment P10JC• e • 

382 

436 

513 

620 
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'!he production during 1986/87 touched the peak level 

of 301 thousand tons due to the good rainy sea.son & 

availability of agricultural inputs. 

'I\:> encourage the exports and improve the level of 

capacity utilization in oil llills, new types of oil 

seeds have been introduced such as Soya Bean and 

SUnflower. 

3.3.. VEGETABLEOIL INDUSTRY: 

3.3.1 .. Present Local cons1111ption:-

It is not easy to find any reliable figures 

about the con.smption of edible oil in the 

Sudan. Any published figures are only esti­

mates and that is because: 

a] 1here is a considerable n\lli>er of 

camel driven treadmills [Assarat] 

scattered all over Kordof an and Darfur 

Provinces & constitute the main supplier 

of edible oil in these areas. 'lbe pro­

duction of these treachi.lls is 'l.U1lcnown 

and is not reflected any where in the 

edible oil production statistics in . 

SUdan. 

bl 1he imports of oil through different 

sources was not reflected in Foreign 

Trade Statistics e.g. O\ief & Stearin 

oils. 

• 

' 

• 
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Year 

1980/81 

1981/82 

1982/83 

1983/84 

1984/85 

1985/86 

Average 

SQRE: 
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c] The vegetable oil supplied through inter-

national aid organizations is not reflected 

in the Foreign Trade Statistics e.g. in 1984/ 

85 SUdan received about 35. 000 tons C1f edible 

oil from two sources only which are USAID and 

Save the OU.ldren Organization. 

Table [4] 

VDZl'IBLE OIL PIOlla'IOl,L<JCIL <DISOP!'Bli 

AM> EIKld'S 1980/81.-1985/86 

69.2 

75.8 

73.8 

70.4 

81.6 

NA 

74.16 

P.gmt 

22.3 

18.2 

9.2 

11.9 

12.32 

58.6 

64.0 

64.S 

81.6 

NA 

63.12 

'lhis -.ans that the official figures are not reflecting 

the total consumption of edible oil in &ldan. Table( 4 ] 

shows the local production, export and local consunption 

for the period 1980/81-1985/86. 1he highest total con.sun­

ption in this table reached 81600 tfl'. in 1984/85. The per­

capi ta consunption is approximately 3.70 Kg taking 
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SUdan population as 22 tillion. this figure seems 

to be low if compared to the figures estiaated 

by international organizations and SUdan Q:>vern­

ment. 

3. 3. 2. Per capita consumption:-

1be per capita consmption of edible oil in 

the .&xlan ranges bebileen 5.3 and 14.S Kg as 

per esti.Jlates of International <k'ganizations 

and Governaent authorities. 5ome of these esti­

mates are: 

a) Food & Agriculture Ck'ganization [FAD] 

Estimates :In 1981'.: the FAD experts 

estimated the per capita CCllSUlllpti.on of 

edible oil in SUdan at 14.5 Kg resultig 

in a total annual consaaption of about 

275.000 tons. 

b] Arab Organization for lqricultural 

Development F.stillates : 

In 1985, this organization estimated the 

per capita C01l5\.111Ption at 7.35 Kg reach­

ing a total annual cons\lllption of about 

162 thousand tons taking SUdan popula­

tion as 22 111.i.llion people. 

cl Arab tl'lion for Food Industries F.stillate. 

'lhe tl'lion estimates Sudan annual con.sun-
• 
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ption of edible oil as follows:-

1985 309.000 Tons 

1990 371,000 Tons 

1995 433,000 Tons 

2000 : 495,000 Tons 

Accordingly. the per capita consullption in 1985 was 

estimated as 14.05 ~· 

d] '1be Four Year salvation, Recovery & Devel~ 

11ent Programme [FYP] F.stillate: 

'1be proposed [FYP 1 is an ambitious economic 

plan whidl is now under scrutiny to furnish 

for its presentation to the Parliament 

[ constitl"ent Assembly]. '1be programme is a 

result of intensive work in whi.dl data is 

piled like never before in the history of 

Sudan. 

1he Progranme estimates the per capita consun­

ption of edible oil as shown below • The pro­

granne assuaes that the per capita consullption 

of edible oil in &Jdan has dropped in the 

Eighties compared to the consunption of the 

Seventies. 'Ibis was due to the drop in the oil 

seeds production. 'lhe [FYP] is planning to 

inci:ease the per capita consunptioo of edible 

oil by increasing the production of oil seeds • 
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This is reflected in the following estimates for 

the period of the progranme 1987/88-1990/91. 

Year 

1988/87 

1987/88 

1988/89 

1989/90 

1990/91 

~ Capita Olnsulption 

[In lfg.] 

5.30 

6.50 

7.50 

8.00 

9.00 

However. we will depend, to a great extent, on the 

results of [FYP] to make our demand projections. 

'1he Total Consmptian of vegetable Oil in &Jdan:-

If we take the above mentioned estimates as a measure 

of per capita consumption. we firrl that the least 

estimate is the [FYP]'s estimate. To be on the safe 

side we take the programme's estimate as a measure 

of the per capita consunption of edible oil. From 

Table [ ·s]. we find that: 

a] SUdan popil.ation is estimated to be 24 million 

in the year 1986/87. 

b] 1he rate of increase in population is 2.8% p.a. 

and it is considered as the main factor in 

increasing the total consunption of veget.lble 

oil. e.g. the total consumption of SUdan in 

1986/87 was estimated to be 127,820 tons of 

• 

• 

, 
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• 

edible oil. To get 1987/83 figure we simply 

multiply the 1986/87 figure by 2.8". to 

get 131.399 which is more or less. the 

same figure shown in Table[ 5 ] • '!he Table 

sh<>ws in detail a projection of supply and 

requirements for vegetable oil. 

The Local Production:-

a] Production Capacities of Oil Mills: 

Table [ 6 ] shows the designed capacities of 

oil •ills in the SUdan which reachesabout 2.8 

million tons and the capacity of the already 

installed mills is about 2.2 million tons • 
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Table [ ~ ] 

PROJECTION OF SUPPLY & REQUIREMENTS 

OF VEGETABLE OIL 

1986/87-1991/92 

Year Productior1 lllports Total Olnsulptian Exports 

Resources 

& 
Uses 

1986/87 120.234 7.586 127.820 127.820 0.000 

1987/88 159.478 0.000 159.478 131 403 28.076 

1988/89 180.900 0.000 180.900 142.727 38.173 

1989/90 180.900 0.000 180.900 142.727 38.173 

1990/91 233.362 0.000 233.362 150.830 82.532 

1991/92 263.746 0.000 263.746 155.053 105.693 

SCXIKE: Four Year salvation, Recovery and Developlent: Prcgr.-e. 
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Table [ 6:) 

DESIGNED CAPACITIES OF OIL MILLS 

IN SUDAN 

Type of Mills 

Cotton Seed 

Sesame & Groundnuts 

Ulder Construction 

'lbtal 

(1987) 

No. 

64 

140 

66 

Production rapari ti.es 

969.625 

1,262.600 

542.000 
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The extraction of oil according to these capacities will 

be: 

Oil Seed ooo·nms p.a. 

Sesame & G.N.[l.262,.600x0.48] = 606.048 

Cotton Seed (969,625 x 0.18) = 174,533 

'lbtal 780.581. 

<kl the other hand. even if we take the most ambitious per 

capita consunption rate [i.e. 14.5 Kg.p.a.] and the assua­

ptions in points 3. 3. 3 a & 3. 3. 3. b of this Olapter for the 

year 1990/91 the total C'OnS\l'llption of vegetable oil will not 

be more than 400 thousand tons per annwn. '7his represents 

only abut 51.2% of the crushing capacity of the installed 

factories. If we take the more realistic figure of [FYP] 

in 1990/91 •• the total consumption of edible oil [155,053 

tons p.a] will be about 20% of the total quantity of oil 

extracted by the installed oil mills. 

b) Availability of Raw Materials:-

'lhe main raw materials for the installed oil mills 

are Sesame,Cotton Seed and Groundnuts. Refering to 

Table [ 3] which shows a projection of oil seeds 

production during the progranme period [1987/88-1990/91] 

and assuming that all the production of oil seeds in 

1990/91 is crushed, this will cover about 61% of the 

installed capacity of oil mills. 

However, the actual capacity of oil mills at present is 
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about 26% of installed capacity. This reflects a very 

low ratio of capacity utilization. ro improve that. 

the following recoamendations were presented in FYP • 

a] Increase in oil seeds production through 

increasinc; total cultivated area. 

b] Availability of spare parts. 

c] Promotion of edible oil exports. 

d] Dlcouraging the production of hydorgenated oi1s. 

e] Local production of necessary inplts for 

vegetable oil production. 

f] Stop liscencing new vegetable oil mills until 

the attain."lble capacity is fully utilized. 

3.4. · SOAP MAKING INDUSTRY:-

Another area where vegetable oil is corunned in consider­

able quantities is soap making industry. Sudan had witt­

nessed acute problems in the availability of soap for 

the last five years. 'lbe industry used to depend mainly 

in the production of soap on local vegetable oils. In 

the late Seventies the oil mills were stopped completely 

from supplying soap factories with local vegetable oils 

and all the quantities of locally produced oil were 

directed towards direct consunption. Since then the soap 

industry depended mainly on the import of raw materials 

e.g. tallcw. 'lbe shortage in the supply of soap was mainly 

caused by the shortage in hard currency to import the in-
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puts for soap. 

3.4.l. 

Year 

Potential De•and for Soap:-

'lhe FYP estimate for soap COllSllllption in 1986/87 

is ao.ooo tons p.a. for lalD'lCl:ry soap and 9.000 

tons p.a. for toilet soap. Taking SUdan popila­

tion in that year as 24 million. the per capita 

conmnption of soap in that year is 3.33 IG:J and 

0.375 IG:J for l.aundry and toilet Soap respectively. 

Taking the pop.tl.ation rate as the main factor 

affecting soap consunpti.on • the soap con.slllption 

during the programne period will be as follows: 

lalndry 'lbilet 'lbt:al 

1986/87 80.000 9.000 89.000 

1987/88 82.240 9.252 91,492 

1988/89 84.543 9.511 94.054 

1989/90 86.910 9.777 96.687 

1990/91 89.343 10.051 99.394 

If we take other factors, such as social changes, the 

per capita consmption will be more than this. 

• 

• 
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Local Production of Soap:-

'lbe installed capacities of operating soap fact­

ories is about 400 thousand tons. 

Table [ 7'.] shows the designed and actual capaci­

ties of soap factories in the SJdan. From this 

table it is observed that : 

a] 'lbe actual working capacities of these 

factories is about 10%. 'Ibis is llainly due 

to the \D'lavailability of raw materials. 

b] 'lbere is a gap between demand and supply of 

about 50 thousand tons. 'Ibis means that the 

local production of soap covers about 50% 

of the total demand. 

Vegetable Oil Requirements for Soap 

Making:-

Since the late Seventies the soap factories 

were importing tallow for production of soap. Before 

that cotton seed oil was being used. If oil is 

available locally it could constitute up to 80% of 

raw materials required for laundry soap making. Acc..;. 

ordingly, the requireuents of oil for soap industry. 

cOuld be as follows: 
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a] Assune that the existing factories are working at full 

capacity. 
• 

Particulars De.signed Olpiri ty Oil Req. 

nms p.a. "fbns/a 

-Laundry~ 390,600 210,924 

'lbilet Soap 9,000 1,500 

'!bbl 399.600 222.424 

b] Assune that the factories will operate to cover the FYP soap 

requirements. 

Year L.Soap Req. T .Soap aeq..- T.Oil Req. 

nms. 'ams. "fbns 

1986/87 42666 1500 44166 

1987/88 43861 1542 45403 

1988/89 45089 1585 46674 

1989/90 46351 1630 47981 

1990/91 47649 1679 49324 
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Table [ 7] 

DESIGNED & ACTUAL CAPACITIES OF 

SOAP FACTORIES 

Particulars a>. Desi9"""' Actual 

'ftJlas 'ftJlas 

Modem Laundry Soap 20 244.800 30.000 

Toilet Soap 6 46.800 9.000 

Traditional Laundry Soap 19 108.000 1,800 

'lbtal. 67 399.600 40.800 

12 

20 

1.7 

io 

However, the Ministry of Industry estimates that the annual require­

ments for tallow for soap industry at present is 40 thousand tons. 

'1be CIF cost per ton in 1988 was about US$ 420. To meet the local 

demand for soap, the tallow imports bill will be around ms 16.8 

million. At least 80% of this amount will be saved if we find a local 

substitute for tallow, e.g. Lalobe oil. without affecting the quantities 

of vegetable oil assigned for direct consmption. 

After the acute shortage in soap due to hard currency problems, the 

Ministry of Industry has decided to supply the local soap factories 

with 39,000 tons of cotton seed oil. 'lhis will have negative effect 

on the balance of trade since this will lead to cons\lli.ng sesame and 

groundnut oil instead of cotton seed oil, hence reducing the export 

of these high price special oils. 
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3. 5. THE CAKE MARKET: -

3.5.1. 

'1he cake is the main by-product in any oil indu.stry. It 

is used as an anillal feed stuff either by direct COi~ 

ption or by llli..xing with some other materials to procb:e 

different feeds for different aniaals. Consequently. the 

supply of cake is a function of oil production and the 

delaand for it is a ftmCtion of the livestock .X)pllation. 

Belland for cake:(i) Local Market 

As stated earlier the delland for cake is derived 

from the livestock population. ~ is ainsidered 

as one of the .richest developing countries in live­

stock. '!be 1983/84 estimates [ TAble C 8 ) 1 sbaws 

that the livestock population in the &ldan is about 

57 million heads out of which 21 Iii.Ilion cattle. 

20 million sheep. 14 million goats and about 2 

million camels. 

1he ani.Jnals in &ldan depend in their feeding lllainl.y 

on natural pastures and water resources. 'Ibis is 

reflected in the continuous 110Vement of the ncaadic 

tribes in their quest for good pastures. 

Many factors have emerged in the past few decades 

that highlighted the need for Changing the animal 

husbandry style and feeding patterns. Sane of these 

factors are: 

a] Drought and Desertification. 

b] Expansion in Agriculture. 
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c] Fires. 

d] Mal-tlltrition. 

e] Export Markets • 

However. the effect of these changes will not result in 

As for the existing delland for cake. Table [ 9 ] .3llOWS 

the local CXJnSUllpti.on of cake for the period 1981-1985. 

'lbe average annual local consmptim is 326,000 metric tms 

out of tiihi.ch 69% is C-(ltton seed cake. 15% ses a cake and 

16% ~uts cake. '!he cotton seed cake is mainly for 

local car.smption. 'lbe end users are ani.llal. fodder f~ 

ries. fanas and household aniuls. 'lbere is no breakdown 

for these quantities by end users. 

(ii) Export llarket :-

'lbe SUdanese cake has a good potential in the 

international cake urket specially after solving the 

aflatoxins problem. Table [ 9 ] shows the export of cake 

for the period 1981-1985. '!be Ila.in exported cake is the 

grourDiuts cake. • 'Ibis is because the cotton seed cake is 

for local cansmption and -the sesame cake production 

is low campared to the others. 

Table [ 10 1 shows the international trade of groundnuts 

cake and SUdan share of the international market. It is 

observed that the SUdan share of the market has COiie down 

from about 15% to 7" which was mainly due to the problem 

of aflatoxins. After solving this problem SUdan could 
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increase its share of the international groundnuts cake 

market leaving the local market for other types of 

cake e.g. Lalobe Cake. 

3.5.2. Local Production: 

3.5.3. 

No information is available ~concemi.ng the" lQc:al 

production of cake. However, we ass1.11e that the local 

production in a certain year !.s equivalent to the S\11 of 

local consumption and exports in that year. 

Table ( 9 1 shows the estimated production for the period 

1981-1985. The average annual production is about 411,000 

metric tons out of which 55% is cotton seed cake, 32% . 

groundnuts cake and 23% sesame cake. 

Potential Deaand: 

'!be fact that there are cake exports and no cake imports 

shows that there is a surplus in the local market. As 

mentioned earlier in this chapter, there is a good 

potential for export. '!be potential for the local market 

depends entirely on the socio-economic changes and the 

animal feeding patterns. 

At present, the officials at the Ministry of Agriculture 

and Natural Resources assune the following: 

Ci) Qlly cattle and sheep are cake consumers; when 25% 

of the total no. of cattle and 6% of the total 

nl.lli>er of sheep const.rne cake. 

(ii) 'Ille average annual consunption of cake/cow is 

4 76 Kg I ann\1'11. 

• 
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(iii) The average annual consumption of cake/sheep is 

120 tcq I annum. 

Applying these assmptions we find that the 

average annual COll.Sllllption of cake is about 

394. 000 tons per anm.n [ 250. 000 tons for cattle 

and 144000 tOn.s for sheep 1 which seems to be 

reasonable canpared to the actual average ~ 

tion of 316.000 metric tons/ann\.a. If the percentage 

is only increased to5()% for cattle and 10% for sheep 

the quantity required will double. 
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Table ( & 1 

ESTIMATED ANIMAL POPULATION 
• 

1983-1984 

Cin ·ooo Heads] 

~cattle 9M!ep goat Ca ls 'lbtal 

~ 

Northern 79 587 509 198 1,373 

Eastern 930 2,232 1, 707 786 5,655 

l<hart0\111 88 366 536 17 1,007 

Central 4,061 5,543 2,986 310 12,900 

Kordofan 3,291 4,063 2,966 101 10,421 

Darfur 4,985 3,252 2,880 436 11,553 

Southern 7,609 3,926 2,499 50 14,084 

'lbtal 21,043 19,969 14,083 1,898 56,993 

Rate of Gr:owth 2.6% p.a. 3.3%p.a. 2.7" p.a. l.~.a. 

SCXR:E: llin:i.stry of 1tgri.culture & Natural Resources. 
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Table [9] 

PRODUCTION,LOCAL CONSUMPTION & 

EXPORTS OF CAKE 

[l] Local Consuaption 

Cotton Seed 

Sesame 

G.N. 

"lbtal 

81 

149,325. 

66,252 

62,9e5 

278,562 

82 

187,275 

59,324 

71,002 

317,601 

83 84 

251,625 288,750 

25,679 48,618 

51,193 54,206 

328,497 391,574 

SCXR:E: Faisal Islimic Bmk-Periodical 5,1986 

[2] Exports 

81 82 83 

Cotton Seed 1,189 198 

85 

247,500 

16,863 

50,068 

314,431 

85 

892 

Sesame 

G.N. 

25,515 12,257 

81,936 72,458 

6,354 7,494 2,372 

103,771 100,395 6,971 

"lbtal 108 ;640 84. 911 110,125 107,889 10,235 

SOURCE: 



-36 -

[3] * Local Production: 

Cotton Seed 

Sesame 

G.N. 

"n>tal 

81 

150.514 

91. 767 

144.921 

387.202 

82 

187.476 

71.581 

143,460 

402.517 

83 84 85 

251.625 288.750 248.392 

32.033 56.112 19.235 

154.964 154.601 57,039 

438.622 499.463 324.666 

Derived by the Qmmlltant fnm i'ables Cl] and [3] 

.. 
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Table [ 10 1 

INTERNATIONAL TRADE ON GROUNDNUTS 

CAKE 

Year Internati.cnal &da!i Exports 

Trade M.T. M.T. 

Oc:t.-Sept.80/81 860,600 127,746 14.84 

1981/82 

1982/83 

1983/84 

SCXR:E: 

3.6. 

666,000 80,764 12.12 

720,700 86,367 12.00 

725,500 50,654 7.00 

Oil World, June6 ,1984, Section ... 

MARKET DEMAND FOR LALOBE PRODUCTS: 

In the light of what have been mentioned, we can assess 

the market demand for Lalobe oil. 'Ihe two main uses of 

Lalobe Oil could be: 

4.6.1. Direct lbJshold CDnsunlpti.on of Lalobe 

Wible Oil: 

'Ihe vegetable oils which are used in SUdan for 

domestic consuaption are sesame, groundnuts and 

cotton seed oils. '!he consumer preference in 

using these oils differs fran one area to another. 

Traditionally people used to prefer sesame and 

groundnuts oils respectively. 
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In the 1960's the cotton seed -;il started to have a 

share of the market encouraged by the government to 

induce the export of other oil seeds. 

In a questionnaire conducted by IRCC, people in 

Kordofan Region rank sesame oil first, Lalobe Oil 

second, groundnuts oil third,and cotton seed oil fourth. 

'Ibis means that the Lalobe oil could have a good 

market share in the existing market. For constnption in 

other parts of the. Sudan the market potential needs a 

market test in different areas and COllS\Del'S would need 

time to get used to it as had happened in the case of 

cotton seed oil. To make an estimate for the potential 

demand for Lalobe oil, we have to investigate the demand 

for vegetable oil in Kordof an and the market share of 

Lalobe oil. The demand projection will depend on the 

following assumptions presented in FYP: 

a] Kordofan Region Population in 1983 was estimated 

to be 3,247,000. 

b] '!he population rate of growth in Kordofan is 

3.7%. 

c] 'lhe per capita consumption of vegetable oil will 

be as mentioned earlier in this chapter. 

Accordingly, the estimated demand for vegetable oil in 

Kordofan for direct consumption during the Progranr.aes 

period could be as follows: 

• 

• 
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Table [ll) 

Projected Total Qmiullpti.on 

Year lqJul.ati.on P.er capita ans. '!btal. Oil 

000 People lfg • Con-"?mpt=i m 

'lals 

1986/87 3756 5,30 19.907 

1987/88 3895 6.50 25.317 

1988/89 4039 7.50 30.293 

1989/90 4189 8.00 33.512 

1990/91 4344 9.00 39.096 

However, we have to be careful in estimating the demand for 

lalabe oil as edible oil c:msmiption. 

Any market potential depends to a great extent on the quality 

of the oil and the selling price. A market penetration strategy 

by the Lalobe Oil for domestic uses will release other locally 

produced vegetable oils and oil seeds and gear them towards export 

markets to contribute in solving the Balance of Payment problems. 

3.6.2. JalCJbe Oil Reguirments for soap Industry: 

'lhe soap industry is the best potential market 

for Lalobe Oil utilization. '1be main reasons for 

that are: 

a] Taking the present deman;i for soap, the 

quantity of vegetable oil required for soap 

making is at least 40,000 tons per anuum.'lhis 

quantity could increase to more than 200,000 

tons if the idle capacity of the soap factories 

is to be utilized. 
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b] '!here is an accute shortage in the supply 

of laundry soap. '1he existing factories 

are working at 10% of their capacities and 

this is mainly due to tbe unavailability of 

raw materials.'Ihe main raw material being 

used now is imported tallow which is not 

flowing SlllOOthly due to hard currency 

problems. 

c] 'lbe experiments have shown that Lalobe Oil 

could be used in soap production and could 

constitute more than 80% of the material 

inputs. 'Ibis could contrib.lte in solving the 

raw materials problem and saving in hard cur­

rency. 

3.6.3. Lalobe Cake: 

'lbe results of the pilc.t experiment carried 

out by IRCC in 1981, showed that the f~ 

of Lalobe Kernel cake did not stimulate any 

digestive disturbance of the experimented 

animals. 

So, the potential for marketing the cake 

locally is there. 'Ibis potential could be 

further improved if used as an ingredient 

of animal feed. 

• 
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IV] RAV MATERIALS AVAILABILITY 

• LALOBE • 

1.1. Raw Materials yificatiDns: 

'!be plant is meant to process Balanites aegyptiaca fruit. 

known locally as Lalobe fruit. it is a green fruit ripen-

in;J in yellowish 2.5-t ai. long am 1.5 ca. in di.caeter. 

shortly stalked, with a thin hard skin over a yellow­

brown sticky flesh in which is embeO:led a large hard 

pointed stone. 

In average the constituents of the fruit by weight are: 

ipicarp [peel] 17% 

Mesocarp [soft fruit wall] 33% 

Dldocarp [hard wodden shell] 40% 

Kernel 10% 

'lhe oil content of the kernel is 46% of its weight. 

Point of Attachement of the 
---- Fruit to the Stalk 

ipicarp 

cavity : 

MeSOCarp 

Dldocarp 

Kernel 1 flllt 
Fi.g.[l] l.ongitudi.nal Section of the Ripe FrUit 
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'!be epicarp is thin, brittle and easy to remove by ham. 

1he mesocarp is gway, rich in sugars and steroidal 

saponins. Because of its g\mlly nature the mescx:arp adheres 

firmly to the nut, blt it can easily be leached out with 

water. 'lhe endocarp [wooden shell] is tough and very hard; 

embedded in it is the oily kernel [Fig.l]. However durin;J 

current sr_"':iy it was found that 1.1-8.8% of the fruit has 

its kernel eaten up by insects. 

1.2. lti..ld Resauroes of the Rllani tes 'f'ree: 

'Jhe Balanites tree grows wildly on the savana dark cracking 

soil between rain falls of 500 to 1000 an and on .saOOy 

soil where the rain fall exceeds 250 an. In Sudan, the major 

occurence of the Balanites tree is in Darfur, Kordofan and 

to a less extent in the Blue Nile and Kassala Provinces. 

'!he Balanites tree is also found in other parts of Africa 

and Asia. 

1.3. AvailabiHty of the Balanites Pruit for Abu Qlbeiba 

Pilot Pl.mt: 

'!he town of Atu Qlbeiha, Southern Kordofan vhidl was selected 

for the establishment of the plant is surrounded by villages 

of dense Balanites tree growi.o:Js. '1he survey conducted by 

IRCC team revealed that the annual yield of the Balanites 

tree in the villages arround Abu QJbeiha is in the region 

of 201 thousand tons of fruit [Tablel2].'lhe plant normal 
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feasible capacity is 36 thousand of fruit. 1his -.eans that 

the plant is expected to acquire the necessary tonnage of 

raw materials quiet easily being the only plant. 

Table (12] 

Di.staaoe ~ llnlal Pr:ui.t 
MD Qibeiba .. '1tJD 

Abu GJbeiha 1-5 26888 

Sishan 42 21600 

Kabous 44 20000 

OD-Hashima 24 25501 

El I<hazan 23 21247 

Tagmala 42 4940 

Un Berembita 112 25039 

Abaseya 119 1683 

Abu Kershola 130 30771 

Abu Qireis 68 16300 
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THE PLANT PRODUCTION CAPACITY 

Al though the market study carried out by IRCC has not cme up with an 

exact figure for the delland for Lalobe oil and cake it has shcMl that 

the people of Kordofan Region ranked La.lobe oil as the sec:cnd best. 

1be present total &.and for edible oil at Kordofan region is about. 

30000 tons per annum for the year 1988/89. 'lbis demand is far from 

being 11et due to the shortage of oil seeds. La.lobe oil cculd also be 

diverted to meet part of the camtry soap industry delland which is 

P£esently estimated at 40000 ton per anrua. 

Hence the potential demand for Lalobe oil is great. La.lobe fruit is 

found in abJndance as shown previously. However as a start the stu:iy 

team has decided to cami.ssion the lalobe industry by a small plant 

capable of processing 170 ton of lalobe fruit per day (16 ton kernel] 

which would yield aboUt 1000 tons of lalobe oil per ann\11. FUture 

expansion of the La.lobe irdustry will be decided upxi on the light of 

the financial and technical performance of the plant under study. 

However, in the first years the factory will not operate at full 

capacity partly ber..ause of technological reasons [new technology 1 

and partly due to organizational reasons beside the labour learning 

process. 'lbe estimated attainable production capacity in the first 

five years is as shown on the fol!owing table: 



r 

Year 

1 

2 

3 

4 

5 
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Table [ 13 ] 

ANNUAL PRODUCTION CAPACITY 

% Of FUll ~ ty Attainable '1tmage lrel.'Del 

!![ 

60 

75 

85 

90 

100 

RAii MATERIALS REQUIREllENT 

9.6 

12.0 

13.6 

14.4 

16.0 

Based on the plant production capacity and the assumption that about 

5% is the wasted raw materials the lalobe fruit annual requirements 

are illustrated in the following table. 

Table [ 14 ] 

.Annual Ialobe Fruit !equi.rmnt 

Year <nshing Required llx>le llaste total Fruit 
C1paci ty Ton/ Fruit Requ.i.nment/Anllm 

.Amua 

1 2016 20160 1061 21221 

2 2520 25200 1326 26526 

3 2856 28560 1503 30063 

4 3024 30240 1592 31832 

5 3360 33600 1768 35368 



V. LOCATION & SITE 

1. Location: 

1.1. Geographical Location: 

niring the team's first field survey [ April 1987ldescribed 
( 3 ) 

earlier the team observed that Abu GJbeiha 'ftlwn, in 

the Eastern District of Southern Kordof an Province called 

"Tegali". lies in the centre of an area densely inhabited 

by the Balanites aegyptiaca "Hejlij" 'l:ee. 

Tegali District has an area of 50253 1<1n2C about one third of 

the area of Southern Kordofan Province]~ 4 
) It lies in the 

south eastern corner of Kordofan Region (Map 1). 

'lbe latitudinal extension of the district is between 9° 36
1

N 

and 12° 18
1 

N. Longitudinally, it extends from about 30°E to 

33°E. 

'lhe area is hilly and high. 'lhe relief factor there makes 

all the Nuba Mountains [ of which Tegali District forms the 

eastern part] anomalous in the isohyetal of the SUdan. 

1.2. Cli•ate( 5 ) 

"n!gali District is classified as "semi arid". Mean annual 

rainfall over the district varies from about 500 nm in the 

north to 800 nm or more in the south [ Fig. 2 & 3 ]. Relative 

humidity is at maximum in July-September when mean monthly 

values are 60-70%. 'lhe atmosphere has clouds all the year 

round , but in winter the coverage is normally less than 1 

of the sky. In sunmer the normal coverage is 5/8 or more, ... 
the peak of which is in the period of July-August. 

.. 
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Fig [2) Mean tl:lnthly '."':..:infall 
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Fig [~] Annual Rainfall [1951-1980] 
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'Ihe north easterly winds prevail from November to April 

after which period the moist south westerlies dani.nate 

at mean velocity of 6-7 mph. 

Temperature records gauged r>t Rashad [Districts Head­

quarter] show the daily a' _age mean max. for the whole 

year as 32.9°c and the mean mininun for the 12 months is 

20.3°c. At the same station, the mean monthly teqierature 

for January is 24. flc when the mean maxinun is 31.s0 c 

and the mean mi.niJun is 17.9°c. '!he highest January tempe­

reture ever recorded within the period 1951-1980 was 40cC 

in 1967. Qi the other hand the lowest ever recorded January 

teqierature was 9.o0 c in 1974. May is perhaps the hottest 

month in Rashad when the mean maxi111n is 35.o0c. In this 

month conditions of lower than 21°c have r.ever been 

recorded within the whole period of 1951-1980. 
1.3. 0ccupation And Ible of Living . -

In Tegali pastoral nomads and the Sedentary agriculturists 

co-exist. For a long time in history, the area was not open 

to the outside world and thus the native lived in isolation. 

Recently however, the whole of the tllba Region has witnessed 

some rapid changes towards modernization. Now the subsistence 

economy inherited and passed to generations is quickly 

giving place to cash economy with new techniques, tools and 

larger forms. Of paramount importance, however, are the n.::w 

aspirations and attitudes in which profit maximization over-

whelms other intere~ts of environmental conservation. 
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1he district is adminstered by four Popular people Councils 

Viz: Abu Glbeiha, Ra.shad, Talodi and El Abba.siya Popil~ 

People Councils (SeE· Map 3] with the exception 

[ llap 3] 

I . 

of the northem part [El Abbasiya Popular People Cowlcil], 

the district is sparsely pop.il.ated by the Standards of 

Kordofan Region. It accomodated only 16.5% of Kordofan 

Fegion Population (1983] and about 27'% of Southern Kordofan 

Province f':>pulation. 'lhe district population by Popular 

People CoWlcils and mode of living is shown in Fig.[4 ]. 
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t'ig.l 4] DIS'l1UCT POPULATICW BY POPULAR PIDPLE 

CXUCIL AND KX>E OF LIVING '.1983 

[A] Settled Rural [B] Urban 

1. Abu G.lbeiha P.P. Council 1. Rashad 'lbwn 

2. Rashad .. 2. El Abbasiya 

3. Talcxli .. II 3. Abu Kershola 

4. El Abbasiya .. " 4. Talcxli 

5. Abu Glbeiha 

Source: Data 1983 National Census 



2. 

2.1. 

- 52 -

Site: 

Geographical: 

Ahl QJbeiha Town lies at latitude 11°25 ~ N and longitude 

31° 15' • It is situated in a clay flat area. '1he highway 

under construction [ See Map 4] passes by the town and is 

going to facilitate a lot the transportation of crops in 

the area. 

'Ihere are only two factories at Abu Qlbeiha Town, an oil 

mill and a ginning factory located at the south East and 

South West of the town respectively. However, a new indus­

trial area has been planned to occupy the land lying south 

east of the town. lbtil now no factory has been established 

in the new industrial area rut it is expected that some will 

be established in the very near future. 

2.2. Water Resources of Abu Gubeiha: 

In 1974 onwards the Rural Water Corporation [RWC] drilled 

about five production wells and more than five piezaneters 

near the wells along l<hor Tandik [ See Map 4 J from Melenm 

El kur in the north to Abu Qlbeiha town in the south. '1he 

water levels ranged from 12 to 15 fact below ground level. 

'!be discharge of the wells ranged from 800 gallons per hour 

to over 1000 g.p.h. '!be wells drilled by RWC did not pene­

trate the weathered Basement Complex. If, however, the 

weathered Basement Complex is tapped, discharge of the wells 

could be improved. '!he chemical analysis indicated that Abu 

QJbeiha ground water [See Table 15 ] is fit for human, 

animal and industrial uses. 
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_ 'nlbl.e [ 15 ) 

Characteristics of 3 Wells Drilled by 

Rural Water Corpo:-ation(RWC) at Abu 

Gubeiha Area 

Well 

6350 

EC 350 raa/cra 
pH ., • 0 

T.D.S. 240 ppll 

Total hardness(Caco3 ) 170 pp• 
T.Alkalinity (Caco

3
) 200 ppm 

Ex.Alkalinity(Na2c°l) ( ... ) 
Ca 50 ppm 

Mg 10 ppm 

Na 30 ppm 

N03 0.9 ppm 
N02 0.012ppm 
so4 15 ppm 

Cl 5 ppm 

F 0.3 ppm 

K 5 ppm 

Depth 89 ft 

S.W.L. 12 ft 

Yield 1074 gal/h 

EC - Electrical Conductivity 

T.D.S.-Total Dissolved Solids 

S.W.L.-Static Water Level 

2.2. Electricity: 

No. 

6351 

430ms/cm 

8.0 

280 ppm 

170 ppm 

320 ppm 

160 ppm 

30 ppm 

20 ppm 

6Sppm 

Nil ppm 

Nil ppm 

20 ppm 

Nil ppm 

0.4 ppm 

5 ppm 

80 ft 

14 ft 

800 gal/h 

6352 

350 ms/ca 

8.0 

220 ppm 

165 ppt1 

250 pptl 

90 PP• 
45 ppa 

30 ppm 

45 ppm 

Nil ppm 

0.012 ppm 

10 ppm 

10 ppm 

( ... ) 
5 ppm 

70 ft 

15 ft 

916 gal/h 

It is planned that Ab.I Qlbeiha be supplied with electric power 

from an electric generator. Installation of the grid is 

expected to finish very soon. However the proposed Lalobe 

processing factory must have its own standby eleccric 

generator. 



YI] PROJECT ENGINEERING 

PROCESS DESCRIPrI<i. & SPtx:IFICATI<i. <F MllCHDUY 

Starting up with decentralized collecting stations where the pickers 

bring in the Lalobe on staniardized trailors of 10 ton capacity whi~ 

can be made locally."111 having the same weight and cor.tai.n.irv:J the same 

volume of fruits. Standardizing of the trailors will be very helpful 

to facilitate accounting with the fruit-pickers. 

From these collecting points the Lalobe will be transported by trucks. 

tractors to central collecting stations close to or at the oil mill. 

After arrival at the oil mill the Lalabe-transports are weighed and 

then discharged into the fruit storage, from there it will be moved by 

carts to a hopper which feeds via screw conveyor the me.socarp separa-

tion tanks. '!be tanks are equipped with a bottom valve for the pulp-outlet. 

an agitator driven by a diesel or animals, a sieve-plate with holes 8nm 

in dia and an outlet opening for the nuts.[see drwg. ] 

After removal of the mesocarp [ 8 hours] W'Jder continuous stirring the 

pul(rwater-mixture is emptied by the bottom valve into a collecting 

channel from where it is pumped to a holding tank,from there the mixture 

is fed to decanter separators for separation of pulp. Nearly all the 

water can be recycled [loss appr. 2%] and can be stored in a tank for 

further use. 'lhe pulp is pumped to a tank for further discharge for 

feeding.'lhe nuts are fed via screw-conveyor to a drying-unit,consisting 

of a vibrating screen and a cascade-dryer heated with steam. A magnet 

for iron separation is fixed over the conveying belt feeding the nuts 

to the nut cracker i..mpact-Dehyller].'lhe mixture of hulls and kernals is 

discharged at the cracker J;>ottom. and fed to the hull-separator [double 

sifter with air classifier] [ See ~ttached plates and drawings.]· 
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'Ihe separated hulls are fed to a flat storage fran where they can 

be conveyed to the steamboiler for burni.rg. 

'1he Lalobe kernel is accepted as a •higtroil-content seed•. with 

. 1 f 4c.., . ( 6 ) . . an average oi content o w .. In a previous report .reviewing 

1DOSt of the oil seeds. it was fourd that grouOOnut is the 1DOSt closely 

related oil seed to the Lalobe kernel. 

'1he main feature in the processin;J of high oil content seeds in SUdan 

[ groundnut and sesame] is that they are seldaa sin;Jle-pressed in 

small milis. where the various adjustments necessary for best yield and 

the skillful handlin;J cannot be ascertained. 

In previous experiments ( 6 )both high-pressure sin;Jle pressing and 

double pressing have been tried on 3 tons of Lalobe kernels. As a 

result of these experiments it has beP.n concluded that the ideal 

method found was high-pressure siD;Jle-pressiD;J of the whole kernels 

givin;J ll.2% ~esidual oil in the cake, while two double pressing gave 

12.1 and 13.4% residual oil in the cake. 

Recently however. [Jan.1989] a double-pressing trial using only one 

sack of Lalobe kernel [ about 62 Kg.] was done on i"n Indian expeller 

[ Steelchern Expeller] Model: SUpermax Four in Abu QJbeiha Oil Mill, 

adopting the same conditions used by the mill for pressin;J ground-nuts. 

gave a residual oil content 9%. 'Ibis result is better than that obtained 

earlier by the hig'a pressure single-press mentioned above.'lhe facts that th 

trial was done on only one sack [due to lack of raw material]. and that 

the expeller is a rP.latively old one make us expect that the residual 

oil content culd go as ior fown a!: 5.6%. 

From the foregoing discussion and results we propose that the Lalobe 

kernels be p~essed by the double pressing method.'ll\e proposed oil mill 
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could be equipped with 3 eight-ton/day expellers. 1be first tlilO 

expellers make the first press and the third one makes the 

seccnd pressing of the cake coari.ng out of the first two expellers. 

'Ibis leaves us with an overall aill capacity of 16 tons of Lalobe 

kernP.ls per day • 1be following flow diagra11 shows the process of 

Lalobe oil and cake production. 

'D.e kernel frac.-tion is cooveyed to an intermediary tank from where it 

is fed to the conditioner-cooker. 'lbe conditioned kernel-fraction is 

fed now to the high-pressure-expeller-presses [3x8t/d]. From this 

step of the process we get our .final products, crude oil and the 

press cake. '!he cruie oil contai.nin';J solids from the press-cake(foots) 

is screened by a foots-vibrator-screen [ all particles bigger than 0.4aln 

are resnoved].'lhe crude oil then is punped through a cloth-filter or a 

self cleaning Niagara-filter to be polished. 

'lhe finished crude oil is stored in a storage tank from where it is 

pumped to the bottling plant or sold in rul.k. 

'lbe press cake is stored in a flat storage from where it is sold as 

it is as a feed stuff. All the presscake leaving the factory has to 

be weighed exactly for proper calculation. 

• 
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Flow Oiagram 
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SPtx:IFICATICW OF ~ MDlrlaE> IN ~DI.AGRAM 

Ite11 1.] Neighing Machines : 

2 weighing machines ( capacity 1 ton). 

Itea 2.) Flat.storage for Fruits: 

Since the LalobP. fruits can only be harvested from 

December to end of February ( 3 month) the fruits must: 

be stored in a quantity to have enough raw material for 

the processing all over the year.(210 working days)'lhe 

layer of fruits in a flat storage may not exceed 5 sacks. 

(ca 150 cm.) 'Iherefore appr. 4 m2 are required for 

storage of 5 ton of fruits. A lot of Lalobe can be stored 

outside of the factory but to ensure the operation of the 

oil mill a quantity of fruits for 15 days of operation 

2 should always be available • 'lherefore approx. 2000 m 

of flat ground is to be prepared for storage. 'Ibis will 

be enough storage capacity for appr. 2,500 t of fruits • 

From here the Lalobe can be supplied by carts to a hopper 

from where it is fed to the next processing step via 

screw conveyor. (5 kwh). 

Ital 3.] Mesocarp Separation: 

'!he mescoarp can be removed by leaching the whole fruits 

in hot water (60°C) for 12 hours under constant agitation. 

For 200 t of fruits 10 tanks will be required (40 m2 each) 

( 5 m dia, 2 m high) containing 10 m
3 

of Lalobe and 30 m
3 

of water. If the tanks are emptied the water could be 

recycled.Closs appr. 2%) using 2 decanter-separators 

• 
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( 20 KWH each) to separate the pllp from the water. 

From a pulp channel under the leaching vessels the pulpr 

3 
water mixture will be pumped to a storage tank for 80 m 

(pnp-SKWh) from here it will be pumped by another punp 

(punp 5 KWh) to the decanters. 'lhe recycled water can be 

3 
stored for reuse in a tank with 60 m • 

Tc cover the loss of 2% of water a fresh water tank con­

taining 50 m3 
should be installed. 

'lhe clean rut wet nuts will be removed f ran the separation 

tank by the blilt in agitator through the outlet door into 

a screw conveyor {5KWh) for further processing. 

Item 4. ] l!Jtdr:yer: 

After removal of the mesocarp the remaining quantity of 

85 t of nuts must be dried. 'Ibis will be done in two steps. 

In the first step, a vibration screen, the surplus water 

between the nuts will be removed. In the second step, a 

ca.sc:ade dryer steam heated air is blown in counter current 

to the down streaming nuts [ fan 15 KWh] 50 kg of saturated 

steam with 6 bar will be required to dry the nuts to a 

satisfactory degree for grindliang. 

Item 5.) Magl!et: 

Above a belt conveyor feeding the nuts to the cracker a 

magnet should be installed to prevent mill-damage by iron 

parts. 
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Item 6.] ~t cracker: 

In this process step a hanwner mill or an impact mill or 

breaker rolls will be used to crack the hulls of the 

nlits and to remove the oil bearing kernels 

[mill 15 Kwh]. If the kernels are used for the production 

of oil it will be an advance if they are broken because it 

is increasing the oil-yield. 

Item 7.] lltll .separamr; 

For separation of hulls from kernels a combination of a 

sifter can be used (10 KWh]. Appr. 40% of the total allDlllt 

of 53% of hulls will be separated (12% hulls remaining in 

the kernel fraction). 'lhe hulls are conveyed to a flat-store 

for appr. 200 t of hulls lOm x 20m/storage hight 2 m.) 

Item 8.] Int:emediary Tank: 

'lhe kernel-fraction is fed to a tank with a capacity of 

3 
appr. 35 m (3 m in dia and 5 m high].'lbis tank serves as a 

buffering tank for the mechanical extraction. 

Item 9.) ODlit:ioninJ [Heating Kettles] 

Since the kettles are supplied together with the press 

2 units will be available [ 1 for every press]. 

'lhe conditioning is done in 5 stages. During a treatment 

with heat and open steam a certain temperature [appr.l00°cJ 

and moisture content [ appr. 9% is introduced into the 

kernels to achieve a maximum oil-yield .dur'i119 the extraction. 



• 

- 63 -

Item 10.) Ri.gh Pressure-E:xpeUer Pressing: 

3 presses with a capacity of Bt/day each will be required 

to extract the oil from the conditioned kernel-fraction by 

high pressure in single operation. '!be remaining oil­

content in meat after pressing will be appr. 9%. 

Itea 11.) Foots Vibration Screen: 

'lhe crude oil from the press still contains fine particles 

of kernel-meat. These particles called foots are removed 

from the oil by this screen and fed back to the conditioner. 

(5 KWh]. 

I tea 12.] Crude Oil Fil 'ter: 

'Ihe crude oil already cleaned mechanically has to pass this 

filter unit to take out all visual impurities. [Cloth-filter 

or a self cleaning Niagara-filter] and get a clear product 

ready for sale. 

Item 13. ] Crude Oil Storage Tank: 

(2x6 tons ] 'Ihe tanks have a storage capacity for the crude 

oil:can be sold in bulk or~ to the bottling plant. 

ltelll 14. ] Bottling Plant: 

For the retail market the oil could be bottled. 

Plastic jerrycans containing 18 litres would be the most 

com:ion size • 

For the beginning it will be more economical to b.ly the 

containers. Later on they can be produced locally by a blow 

moulding machine. 
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Press cake Storage: 

'Ille other product coming from the high-pressure press 

is the press cake. '!he store for press cake should be 

able to keep the production of 7 days which will be appr. 

240 toos. [size: 15m x 20m, storage height lm). 

Building for ldainistratim: 

'!'his b.lilding contains all offices for the staff, laborartory, 

social rooms, canteen and workshops for repair and mainten­

ance as well as store for spare parts. 

Steam Boiler and electric Generator: 

Every oil mill needs for operation steam and electricity. 

Therefore a steam boiler for 1 ton of steam/hour with a 

pressure of 6 bar has to be installed to cover the steam 

supply for the production, the burner has to be designed to 

burn solid fuels as the hulls,of Lalol:;ie or fire wood. 

[ for the start-up,till hulls from the process are available.) 

'!he electric generator set consisting of two uni~s with an 

installed capacity of 450 KVA and driven by Diesel-engines 

should be split into two Wlits, one for normal operation 

and one for emergency. 

III.3.]Maintenance & Spare Parts 

For a manufacturing plant proper maintenance and the avail­

ability of spare parts are the guarantee for satisfactory 

and economic operation. 

since appr. 60% of the plant can be supplied locally in 

• 
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Sudan only special equipnent as the expeller presses, 

steam boiler and electric generator should be supplied 

from aeroad but priority should be given to suppliers 

with agencies in SUdan to facilitate the supply of spare 

parts. 

If in times to cane more factories are in the Lalobe bus-

iness a mobile workshop could be purchased for maintenance 

of the Lalobe plants with special equipnent and experienced 

fitting hands. 

III.4] Figures o£ Desand,Yi.elds And 

Imesta::lit C.osts 

Since the plant ·i:s designed for a pressing capacity of 

3x8 t/day of kernel meat we will r1eed a daily thccu;Jh ~t 

of 170 t of Lalobe fruits. ·'lt.e average daily losses are 

estimated as 10 ton. 'Ille plant will be operated 210 days/ 

year and has following energy demand: 



100% 

- 66 -

Kg/t La.lobe ThrOUJhp.Jt t/y DefDa«J./Y in ~ 

Steam 250 33.600 8.400.000 

IGll/t Lalobe thrCMX]hput t/y demand/Y in l<N'l 

Electricity 45 33.600 i.5u.ooo 

.J /t Lalobe "JhrOWjhplt t/y desiard/Y in • 1 

Nater 1.5 33.600 so. _400 

Raw Material - Yields in % & T/Year 

lh:>le waste Good Kernel Oils cake aisk PUlp 
Fruit 

35700 2100 

Frut 

33600 3360 1310.4 

Mesocarp Separation 
l 70t fnri.ts/510t water 

l 

l'llts to drying 
85t. 

tllts Grinding 
85t. 

t'1ll Separation 

16t. Pure ~.:;:.;ls;.__-f 

48% oil 

Keinel Fraction 
10% kernels 
12% hulls 

Kernel cake 

2049 3295 11781 

17% ~icarp 

Decantp..r 

500t water[2% loss] 

to recycling 

40% hulls 

44t 

I 
I 
I 

6.42t of Crude­
oil 
39% 

34.76 t Presscakc 
cont. 9" oil 
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LIST OF MACHINEs & ~ 

~ 
l Weigh Machine 2 
2 Mesocarp Separation 10 

10 tanks a 40m 1 

3 2 Decanter Separators 2 
4 Pulp/Water Mixture Tanks 2 
5 Recycled Water Tanks l 
6 Fresh WAter Tanks l 
7 Nut Dryer l 
8 Magnet Separator l 
9 Nut cracking,Dehullin;J 

Hull Separation l 
10 Expeller Presses 

3x8t/day 3 
11 Crude Oil Vibration Screen l 

and Filtration 
12 Steam Boiler lt/h/6 bar 1 
13 Electric Generator 

450 KWh (2sets) 2 
14 Tanks and Storage 

Crude Oil 3 
15 Electric Installations 

switchboards 
16 Conveying Fquipnent lset 
17 Pipes and Insulation 
18 Laboratory Fquipnent 
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PROPOSO> WILDINGS <F lAUl8E OIL FACTCRY AT 

AllJ a&:DIA 

'!he factory is to be a:nstru::te:l at a site of total area 12000 square 

meters incl\Xling flat storage area. 'lhe layout of bri.lclings follows 

the sequance of prcxluction step.s for as nuch as is required. 'Ihe 

specific areas alloted to the different activities were based on 

industries. Activities that could be sheltered under one truss were 

grouped together for better management and reduction of construction 

costs. 

Main shf'ds are to be constructed using steel trusses on reinforced 

concrete bases, red bricks in cement mortor walls and corrugated zinc 

roofing • Floors vary from levelled ground to red bricks to plain 

roncrets slabs • 'lhree types of truss of different unit cost are 

shown in the cost estimate bill to allow for and variation .mentioned 

and area variation and variation in walls height & finishin.J. 

'lhe adPlini.stration bri.lding is a wall -bearing structure of ground 

floor only with zinc roofing & false ceiling, moderate standard 

~inishing and sanitation facilities. 

Reinforced concrete bases are provided for all tanks. 'lhe cost of the 

tanks themselves is not included in the civil b.ri.ldings bill. 

Pits of suitable size are provided for pulb collection and nuts 

collection.Pits have plain concrete in floor and brick in cement 

mortor for walls. 

A raised flat storage area of 2000 sq. meters is provided with brick 

wall in mud mortor at edges and necessary filling material. 
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For water supply a torehole is needed plus an elevated steel tank 

and piping connections. A system of septic tanks and disposal pits 

is proposed for sewage treatment. 

Fencing consists of pa.rbed wires and steel angles on a short wall 

with the necessary gates • 
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PROPOSED LALOBE FAC'roRY AT ABU CJJGEIHA 
DF..9CRIPTI~ AND~ Em'IMATE FOR RmuIREI> CIVIL t«:>RKS 

Activity Area '1YPe of arl.lding 

Or For Floor Walls Roof 
Process ti-

Weighing Area 50 R.C.Base - -
Mesocarp Seperation 200 R.C. ·ease - -
Tanks 10x40m3 Bllses 

Pulp Collactor Pit 72 P. .c. i; Brick None 

Pulp Tank Base 20 R.C.Base 

Decanter Seperator 25 R.C.Base 
3 

Recycling .Tank 60m 16 R.C.Base 

Fresh Water Tank 50m.3 15 R.C.Base 

Collection Pit for · Nuts 124 P.C. Red Brick None 

Preperation Shed 600 P.C. lm Brick 'l'rUss 

Hull Storage 200 LA!!velled 2m Bricks T.rus1 

Ground 

F.stimated Cost Remarks 

Per 'lbtal 

"2 

250 12,500 

··200 40,000 For Feeds Hopper 

10 Tanks Each 40M3 

250 18,000 Pit Dipth lm. 

250 5.000 ...., -
250 6,260 

250 4,000 

200 3,000 

250 31,000 124 tons 

800 480,000 2 9m R.C. 

800 160' 00.0 



No. 

1.4 

14,15,1~.17,18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PR<JKSED LALOBE FAC"roRY AT ABU ClJCEIHA 

DESCRIPTIC»I AND ~ FSl'IMATE FOR R!Xl{JIRED CIVIL NCRJCS 

Activity Area 'lype of Blil.clinq 

Or For Floor Wal.ls Roof 
Process ti-

. 
cake: Sectioo 300 Brick Truss -
Production Shed 300 200 p.c.+lOOR.C. Brick Truss 

Pulp Storage Tank 15 R.C. Base 

Bc'liler House 20 R.C.Fondation Wire Mesh Zinc 

Generator Room 20 R.C. Foundation .Wire Mesh Zinc 

Fuel Storage 24 P.C. Bricks.:. Zinc 
Zinc 

F.stimated O:>st 

Per Total 

"2 

800 240,000 

900 270,000 

200 3,000 

60 12,000 

600 12,000 

750 18,000 

Administration 140 Tiles Bricks Ceilin(; 900 126,000 

Nater supply System . Brick/JI?iles - ·Zinc 500,000 -
Drainage System =- 75,000 -
Flat Storage Area 2000 25 50,000 

General Slte Treatment 20,000 

Fencing 440 120 531000 

2138,750 

Remarks 

Type l 

W:l.rd:iw fr'aTm <lites 

Type l 

Type ll 

Type lll ...i 
N 

Type lll 
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VII] FINANCIAi. EVALUATION 

'Ihe financial appraisal is a tool to help the investor to take a 

decision on the project proposal Wlder stOO.y. To facilitate this 

decision, both investment and production costs have to be arranged 

clearly. keeping in mind that the profitability of the project will 

deperxl on the size and structure of investment- and production costs 

and their timi~. In the early chapters of this study the proposed 

capacity of this project has been discussed • To calculate the required 

investment and the cost of production the following assumptions have 

been made:. 

1. Production rap:arit:y & Pragr:~: 

'Ihe production capacity is assumed to be 16 m.t. of Kernel /day.rue 

to operational problems envisaged dur~ the early stages of the 

project the production progranme is assurrit::u to be as follows:-

Year 

1 

2 

3 

4 

5 

2. Timing of Expendit:ures & costs: 

60% of designed capacity 

75% of designed capacity 

85% of designed capacity 

90% of designed capacity 

100% of designed capacity 

'Ille project is assumed to be implimented in two years. 'lhe 

timing of capital expenditures and costs is expected to be as 

shown below: 
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2 .l. Land & Site Preperation: 

Al: costs are assumed to be incurred in the first 

year of implementation. 

2.2. Buildings and Civil liork.s: 

52.8% of the cost is assuned to be incurred in the 

first year and the balance in the second year. 

2. 3. Machi.necy & t>)ld E-"'lt: 

All costs are assumed to be incurred in the first 

year. Machinery supplier credft terms have not yet 

been negotiated. 

2 .4. Vehicles & 'hansport Facilities: 

1st. year: Qle vehicle and 4 tractors and trailers •. 

2nd. year: 4 tractors and trailers. 

'!hen one tractor in each of the following 4 years. 

2.5. F'Urni.ture: 

All costs are assumed to be incurred in the second 

year. 

2.6. Preproduction Capital Expetdi ture: 

'Ibis is assumed to be 5% of fixed assets to be 

incurred in the first year. 

2. 7. Norking Capital: 

'Ibis is assumed to be incurred in the second year of 

construction. 

3. Sources of Finance: 

'Ihe cost of the project is assumed to be 100% financed by equity 

and grants. 
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4. Depreciation: 

1he depreciation rates .:u-e based on the schedules provided by 

the SUdanese Tax Department which are as follows: 

4.1. ari.ldings and Civil works 2.5% p.a. 

4.2. Machinery and ~pnent 5% p.a. 

4.3. Vehicles 20% p.a. 

4.4. Furniture 20% p.a. 

4.5. Preproduction capital Expenditure is asslned to be 

amortized over 5 years. 

s . Exchange Rate: 

1he official rate is used in calculati.rg the cost of imported 

capital goods. 

USS 1.00 = Ls. 4.50 

6. Di scnnt Rate: 

7. 

1he discount rate is assumed to be 15% p.a ... based on the rate 

charged by the Industrial Bank of SUdan. 

1he project expected life time is 15 years. 

e. credit Policy: 

1he credit policy is assumed to be as follows: 

Accounts receivable 

Accounts payable 

9. Stocks & Cash in Hand: 

30 days 

30 days. 

Inventory and materials 60 days 

Energy e.g. fuel & lubricants 60 days 

Spares 90 days 



Finished products 

Cash in hand 

10. Corporate Tax: 
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15 days 

30 days 

According to the Investment Act 1980, all industrial projects 

are exempted from business profit tax in the first 5 years of 

operation. From the 6th. year onwards the following tax charges 

are applied: 

'!he First 

Next 

Next 

Next 

Over 

5,000 

20,000 

75,000 

900,000 

1,000,000 

25% 

35% 

45% 

50% 

60% 

For the purpose of this study the business profit tax is assumed 

to be 50% starting the 6th. year. 

11. Fini.shed Products Selling Price: 

1he selling price of edible oil is based on the prevailing 

market price of groundnut oil while the cake selling price is 

taken at 50% of groundnut cake market price. '!he cake being new 

to the market and it contains a high portion of husk • 

Fdible Oil = Ls. 7960 per ton, 

Cake = LG. 1000 per ton. 
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12] MAOIINmY AND ~ OOSTS 

Aj lllported Machinery: 

Description Qty 

1. Decanter Separator 2 

2. Nut .Dryer 1 

-
3. Magnet Seperator 1 

4. Nut Cracking,Dehulling 

and Hull Seperator 1 

5. Expellers 3 

6. Filter Press 1 

7. Electric Generators 2 

8. Pipes and Insulation 

9. Laboratory Fquipnent 

10. Electric Installations 

'lbtal C&F 

166,000 

22.000 

2.000 

130,000 

140,000 

25,000 

10,000 

20,000 

'lbtal C&F in Ls. 

Marine Insurance @ 

592,450x4.S 

1% 

'lbtal CIF 

()Jay dues,handling, clearance etc. 5% 

Defence 10% 

Additional Tax 

.Cost. of Machinery at Port Sl,Jdan 

Inland n"ansport 7% 
Cost of Machinery at Site [Abu Gubeiha] 

13,280 

1,760 

160 

10,400 

11,200 

2,000 

800 

1,600 

= 

C&F 

179,280 

23,760 

2,160 

140,400 

32,100 

4,150 

151,200 

27,000 

10,800 

21,600 

592,450 

Ls. 

2,566,025 

26,660 

2,692,685 

134,634 

269,269 

403,903 

3,500,491 

245,034 
3, 745,525 -
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B] I.ncal. M/C 

Sr. Description Pric:e[l<hartoua] 

Ls. 

1. Mesocarp Removal Tanks 10 800,000 

2. Tanks for Oil 3 13,590 

3. Pulp Water Mixture Tanks 2 450,000 

4. Recycled Water Tank 1 ;25,000 

5. Fresh Water Tank 1 300,000 

6. Conveying Equipnent llOm. 1 Set 893,750 

7. Conveying Equipnent !Om. l Set 81.250 

8. Bucket Elevator 1 Set 50,000 

9. Weigh Machines 2 40,000 

'lbtal Weal M/c.Co.st 2.853.590 

Transportation cost 4% ll4.144 

2,967.734 

C] 'lbtal Cost of Machinery & ~t at Site: 

Ls. 

Imported 3,745,525 

Local 2,967,734 

'lbtal 6,nJ,259 

Erection @ ~2% of Total Cost 805,591 

'lbtal Cost of Erected Mf.:C 7,518,850 



l.3] labour Requ:inment.s: 

A • Direct labour: 

Department 

Fruit Storage 

Mesocarp Dept. 

Nut Drying 

Nut Cracking 

Husk Separation 

Expeller:s Room 

Filtering 

Cake room 

Boiler House 

A..~c:1-*;ons: 
~-x.= __ 
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Skilled l11skil.l.ed 

labour l.abour 

l 3 

l 

l 

l 

2 4 

l l 

l 

4 

l l 

Skilled worker average monthly pay Ls. 500 

Unskilled worker average monthly pay Ls. 300 

Number of working days 210 days per year. 

Variablity of direct labour cost 80% 

Total Annual Costs = Ls. ll.2000 

B. Indirect Labour: No. 

Plant Manager l 

Foreman 1 

Clerks/Sales men 4 

Mintenance Crew 4 

car Drivers 2 

Mes.sengers & Q1ards 5 

No.of Srl.fts 

Per Day 

l 

2 

2 

2 

2 

3 

3 

l 

3 
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Plant manager monthly pay is L.s. 2000 

Other wages range Ls. 300-500 

Number of working days 300 days per year 

'D:>tal. .Annual Costs L.s. 86400 
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------------------------------------------------------- CllllfAi 2.1 - IMD. RESEAitlt A1iD tllliSUlliillCY CENTiE, lltAillllUft --

flttl.;itlltS AEiYPTICA SIUDY 
It.I' l 989 

2 Jtir(s) of construction, 15 Jtirs of production 
currency conversion r•lts: 

frireiqn currtncy 1 ~nit = 
locil currency 1 UAi t :r: 

itcounti1g currency: 000,LS 

4.5000 units iccauntin• c1rrtotJ 
1.0000 unill ittaulltiaq curreocy 

---------------·----
To ta 1 initial in ves t•en t duriq uo1truclioa plli5I 

fiaed usets: 
current usets: 
lr.lil iSStlS: 

11315.00 
879.00 

12194.00 . 

27.521 l foreiQll 
0.000 1 forti'• 
25.~7 1 for~iqa 

------------------------------------------------------------------
Source of funds ~nril!IJ conilructico plliH 

equity & qr.nts: 
forti~n l!ldn5 : 
h: .. i i lo•ns : 
tril•l funds : 

Ye.r: 
o~r•l1nq costs: 
dtprec1•tion 
intertst 

12468.00 
o.oo 
0.00 

12468.0G 

1 
6819.69 
613.57 

o.oo 

0.000 1 foreign 

0.000 1 fortiqn 

4 6 
99'6.33 11054.67 
6U.57 481.11 

o.oo o.oo 
---------------- ----------- --------- --------
prod11cti11t1 s:uil:i 
tt.ereof fortiqn 
tr.lil s•les 

gross iacoae 
ntt incote 
usll bahnce 
nr:t cu hf l r.11 

745.S.,7 
2.09 1 

9464.15 

2010.89 
2010.89 
1987.81 
1987.81 

ltt Present Vilut •ts 
lnttrnil R•le of Return: 
rctturn on equityl: 

15.00 1 : 
20e07 1 
16.n 1 
19.62 1 Rtturn on tqu1ly2: 

1'104/.'il 
1.46 1 

14198.02 

3550.12 
3550.12 
4092.68 
4092.68 

im5.B4 
1.35 1 

15,74.78 

4238.~4 

2119.U 
2300.115 
2300.65 

------------

-----------------------------------------------------------------------------------------~------------------------------
Index of Schedule& prodvetd by COlll-"AR 

Tot•l initJll invtst1tnt 
TDlil invest1tnl dur1~9 production 
lot•l production costs 
llork1hq t•pil•I requirt1ent5 

tuhfl!lll hblK 
Projtcttd l•l•nct 
Net incoet stilt11nl 
Sourct of fin•nc1 
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------------------------------------------------------------ COllFAR 2.1 - l•I. RESEARCH AllD CllNSUl.TAllCY [[N;RE, lllAllTOWI 

Tota 1 In i t.i..a 1 I nvest•ent: i• 000,LS 

Yur ••••••••••• 

Fi1!tl iaYHlHlll COilS 
Lill4, sitt pr.,.r•ti1111. dt.,10,....t 
l•ild•••s _, Cl Yi I 110rh • • • • • 
Ail11ili•rr Hd stnict tuilitits • 
lacorpor•tl!d fi1ttl issrts ••••• 
Pint a.rlli11trJ ..id rquiPHAl • 

Totil ti1!tl iawtstarat costs • • 

Prr-prlllluctioa C•Pil•l r•Dtllditurrs. 
lltt 110rt.i114 upi t•l • • • • • • 

lol•l initi.t i11wrstett1t costs • 

DI it forr19n. in 1 •••••• 

1989 

140.000 
1111.000 
480.000 

1056.000 
6438.000 

92ll.OOO 

9785.000 

ll.124 

1990 

0.000 
1000.000 
480.000 • 
)O.OOil 
0.000 

mo.ooo 

t.000 
879.000 

2409.000 

0.000 

llALANITES AE6YPTICA STUDY --- ft~1 
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Tot.ill Current Jnvestaent i1 000,LS 

,,.,. ............... . 
fuN iawntaelt <Dils 

LMMI, 5ile ,rt1Nrili•, •wel.,_.t 
kil•Uit' w ciwd _.l, • • • • • 
Alas,li.,.r W ~wiet f.cililiK • 
l1Cer,..,.•la~ ti ... •5'el5 • • • • • 
.... t ... u., .. ,, .., ... , .... , .. 

l11UI hid ilwKt.nt C05l5 • • • • 

Prepr1111ucli1111 u,iuh ••petMlilllrft. 
llllrl"'t Up& t• l . . . . . • . • . . 

lot.I '4ll'r111t &1w1st.nt cost• • • • 

Ot &t tor119R 0 l .....•..• 

UH 

t.IOO ..... 
120.IOO .... . .... 
1Zt.MO 

t.000 
»A.Ml 

lftZ 

t.000 ..... 
12'.IOO ..... ..... 
1Zt.IOO 

t.IOO 
~7.0)4 ------
447.0)4 

t.000 t.000 

lttJ 

t.IOO ..... 
129.100 

t.IOO 
t.000 

1.000 
211.Jn 

U1.J12 

o.ooo 

''" ..... . .... 
.UO.IOO . .... . .... 
UO.IOI 

..... 
109.0Jt 

221.01e 

t.IOll 

·~­··­t.IOO ··-•·tw 
I.GOO 

U1.1tt 

1.000 0.11» ---------------------------------·-------·---------------

---------------------

,,., ............... . 
f&afj! ilwt5lllol C05l5 
LW, silt ,rt1Nnlill, MYtlQMtlt 
luil••1t• .-41 ciwil llOl't5 ••••• 

AY1ih.,., Mil wwiu fKilities • 
lac...por•tfj! ti .... , .. t. • • • • • 
Pl•t, Mcuatrr M4 ,..i,...t •• 

IUIUU IE&JPUU 5Jlllf -

·--------- tllllfAR z.1 - Ill. UlllCll Ml ta1511.lMICY CUUIE, 

1996 

0.000 
o.ooo 
t.000 

J00.000 
t.000 ---

let.I hHll &arHtanl utls • • • • 

Pttpr8'11CllOI C.,i ... 11 li .... illlrt5. 
11catl.\at ,.,iul •••••••••• 

l1UI c.t&'Ml uwn..-t CMli • • • 

llt it tor1191, 1 •••••••• •. 

J00.000 

1.000 
G.IN 

JI0.000 

t.000 
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----------------------------------------------------------- CllllF~ 2.l - IND. llESEAllCli 1111 COISll.TAllC1 CEllTRE. llllollTOUI\ -

Tot~l Production Cos~s in ooo.ts 

Ttir - • • • • • • • • • • • • • • • lttl 1n2 lftl lft4 1'93 

1 of -· c1,.cit7 lsinalr produtl. 0.000 0.000 0.000 0.000 0.000 

•• uttri•l i . . . . . . . . . . . 5941.m 7421.191 8m.212 89ll.Ol9 '903.040 

Dtlltr r,.. ••ltri•ls ........ 0.000 0.000 0.000 0.000 0.000 

Utilitit; ............. ~.000 0.000 0.000 0.000 0.000 

EntrtiY • • • • • • • • • • • • • • • 1118.~0 236.298 2'7.740 281.510 m.ooo 
l•klllr. •irtcl • • • • • • • • • • • 76.157 89."14 98.557 l0l.04l 117.000 

REJiir. uinlfll••ct ........ 146.m lll.487 207.901 220.147 244.6~ 

S111rH .............. 15".360 l5".l60 15".360 15".l60 l~-~·o 

FiClllrJ ••trlle•ds ......... m.210 m.210 l!U.270 m.210 m.210 

------------------ ----- -------
Futory c115h ........... ,,,,,,1.051 8245.819 9209.112 9827.369 10882.210 

Adtl111istr1ti•t owtrllt•ds •••••• 158.639 163.805 167.239 168.961 m.4oo 

ln•ir. costs, silts 111• distribution 0.000 0.000 0.000 o.ooo 0.000 

l1rrct c115ts, s•lts ••d •istributiDA 0.000 0.000 o.ooo 1.000 0.000 

DtoruiiliDf• • • • • • • • • • • • • 63l.5n 639.m 645.575 651.m 651.575 

fillilRCiill C115lS .......... 0.000 0.000 0.000 0.000 0.000 

----------- ----- ---------- ------ ----------
Tobi prDductiDA costs •• 1m.21t6 9049.200 101ll.9l0 10647.910 ll706.250 

==:.:.:-z----:: ===s~==== :a============ c::::S:::•-:2&=== :ca::::a::::a::: 

Costs llff" uait ( sinqlt •rDduct ) . 0.000 0.000 0.000 0.000 0.000 

Of it forti~n, 1 •••••••••• 2.089 l.n1 t.540 1.462 l.HO 

Of tl ••ri1blt,1 •••••••••• 85.~20 87.760 88.987 89.485 90.4111 

Toul b'»ur •••••••••••• 162.m 176.014 184.9)7 189.m 198.400 

-------------------------------------------------------------· 
IALAlllTES AE&fPTICA STUDY --- ;1 
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-------------------------------------------------------~----- Clllfr.R 2.1 - IXi. IESEtiiCH ARD CllliSll.JAllCY CfltiE. llii.: 

Tola l Production Costs .in 000.LS 

, ..... . - ....... . 
1 of r.w. c•r.•ci lt I si119le .,-aductl. 
1.., a.oterul J ••• 
Otllfr , .. .,;ter1•ls 
Ut1l1t1ts ••• 
Eroe1·4w • • • • • • • 
Lit.lo.;. d1rtct ••• 
bpur. e.u11tHar.ce 
Sp.orts • • • • • • 
F•ctor7 o'ert.e•os • 

........ 

F.octorJ CDSti • • • • ••••••• 

Ada1Aistr1tive o'ert..•lls •••••• 
l11dir. tosts, s.ler. illd dntnllutioa 
Direct costs, s•lts iAd d1str111.&tion 
k(lrfCHU:lll •• 

F111'"6ci~l casts •••••••••• 

tot•l producl11111 costs ••••••• 

Ccsts per 11111t I s1n9Je product I . 
Of 1t foreiqn, 1 •• 
Of 1t v.or1.~Je,I •• 
lot•I l•*r •••• 

199" 

0.000 
9901.040 

0.000 
o.uoo 

m.ooo 
112.000 
:m.600 
156.160 
m.21ij 

1997-2001 

0.000 
991)1.040 

0.0l)O 
0.000 

lU.000 
112.000 
244.600 
156.360 
151.270 

------ ---------
1W2.270 

172.400 
0.000 
o.oco 

m.m 
o.oco 

t0882.270 
172.•90 

o.oco 
0.001' 

541.17~ 

'··* 

2802- ) 

0.000 
9901.040 

0.000 
0.000 

JU.GOO 
112.000 
244.600 
1S6.l60 
151.270 

10882.270 
In.400 

o.ooo 
o.ooo 

481.m 
0.000 ----.. ----- ----------- ---~ --

11"5.840 

0.000 
1.~)0 

91.772 
198.400 

o.ooo 
1.J4l 

91.297 
198.40C 

0.000 
1.l~ 

91.772 
198.400 

------------·----------------------------------------------------------------------------------------------------------
IALAlllJES AE&YPTICA STUDY -· 
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---------------------------------------------------------------- CllllFAll 2.l - lllD. IESE£llOI Ill CllllSULTUICY ClllllE, Ut.ililllo 

Net Working Capital lA Ull6.LS 

Ytir .. . . . . . . . . . . . . 1991 1992 199l 19'4 19'1'.I 

Co•tr•l)e .... MC colo 

C.rrnt uub I 
Acc11111.u rtcen•Ue • lf> 12.0 w.~.01 700.802 718.163 m.121 •21.2:::? 
l••t11torr end aeter1•ls • IM) 6.0 ftt.2)4 1238.Jl2 1402.880 1485.* 16)4).)117 

Eur tr ..... 60 6.0 31.498 llJ.383 44.621 41.nl 52.~ 

Spar ts ......... 90 4., 39.090 39.098 lt.090 39.090 39.0% 

IOll 111 •rCNjfCS5 ... " 0.000 0.000 G.600 0.000 O.W\i 

F1a1sbe4 products n 24.fl :!84.1)4 150.401 3'4.431 416.514 4•0.•11 
c.sr. 11 Mad ........ lC 12.0 51.432 112.m 65.111 ...... ti.lli 

Tot•I c•rreot •ssets ......... me.m 2429.851 2734.998 2888.0ll l19l.6) .. 

Culfl'lil hit.llilHS i111d 

acu11111ts ~rnle • • • • • • lO 12.0 m.flll!1 617.152 m.ti1i m.m 9111.&'.ll. 

--------- ------ ----------
Net llDtlir.q t.ip1 Ul •••• 1m.•47 1142.701 me.o12 2069.090 2216.7~• 

lacre•st i• llCirt•ftq c•p1li! 536.647 327.0)4 217.l71 lM.011 217.M 

Net 11C11l1r.q c•p1t•l. loc•l 1415.647 1742.701 1.960.071 2069.090 2280.791 

~l llClfllAIJ C•Pllil, f6'fll)A 0 000 0.000 0.000 0.000 0 Ow 

lllite: 1oc = ai~i•u• diY5 of cover•qe ; coto : coefficient of tur•over . 

---------------------------------------------·--------------------------
IA!.AlllES lf&YPIICA STWIY ---

---- ·----------------------··-· ------------------------- COllFA:I 2.1 - JU. IESEAllCH Allll CGllSILHllCY tElllE, lltilflh 

Net ~ork i.ng Ca pi ta 1 ~D 000,lli 

~e•r ••••• 

Cc.•tni;e • • • • • • • • Ide cot11 

Current iS!!ts l 
A't1111Ats rece1viblt • lCi 12.0 
lavtnlort •~d liltr1ili • ·~ "° Entrqr •••• # ...... 'O 6.0 
Sp•res . " ......... tll t.O 
llorl ia proqress .... 0 
fiAislltd p1oducts 1~ 24.Cl 

C .11 lit llilnd # •••••• lO 12.0 

Tot•l currtnt •ssets ......... 
CurrtAt li•~1l1ties iAO 
Accounts P•Y•~lt • • • • • • lfl 12.0 

lltt 110f11~9 CiPllil ••••• • • 
lncrt•se lit 110rk1n9 c1p1t•l • 

llel tt0rhn9 c•p1t•I, loul 
· tltl •C1rtu11 <•Pll•I, tort1qt ••••• 

921.222 
1~.501 

)2.500 
19.090 
0.00(/ 

460.6l! 
69.m 

319~.650 

2216.794 
fl.000 

2286.794 
o.ooo 

Nc.tt: 1dc • 11n1•~• d•ys of cowtr•at ; coto • cotlf1citnl of turnowrr • .... .. ... -·-----......... ------ ·-------------------·- .. --· ................. ---------------· __________________ .. _______________________ ... 
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---------------------~------------------------------ Cllrlflll 2.1 - JllD. llESEAICll 1111 CllllSll.TMCY COlllE, lllMTllUll -

Source 01' Fin•nce. con5t:ruc;t:ion 

···~ .......... ·•· ... T~,- ·199.;· 

£.-itr, ..,.,i._,, .. 
~itr, pr1f1r111c1. 
S.kidiK, tr .. ll • 

leill •• ,.,,,,. • 
l ... I, fortilJlt •• 
l ... C, forti•• • 
llNll A, loc•J •••• 
Loia I, IDC•l •••• 
la.a C, IDC•I •••• 

Tot•I 1 ........... 

C.rr,.t l1••iliti1s 
~ OWtrdrift •••• 

Tot.I fmd1 ••••••• 

10059.000 
1.000 
o.ooo 

•.ooo 
1.000 
o.ooo 
o.ooo 
0.000 
o.ooo ------
o.ooo 

o.ooo 

·-~ 
10059.000 

2409.000 
0.000 
t.ooo 

0.000 
o.ooo 
o.ooo 
o.ooo 
0.000 
o.ooo -----
o.ooo 

e.ooo 
o.ooo 

2409.000 
--~~---------------------------~------------------------

i• GOO.LS 

NlAllJlES &YPTICI HUH - n;. • 
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--------------------------------------------------------------- tllllf'R 2.1 - IND. P.ESEARtH Alli tllliSUlt;.NCY CENTRE. llliolllOu; 

Source of Fi.nance~ production in 000.lS 

Ye11r -·····--······ 
1"'1 1992 1991 1994 199~ 

E1•1tr, ordi111ry •• 0.000 O.OllO 0.000 o.coo o.OUO 

Eq•1ly. prefrret1ce. o.ooo 0.000 0.000 0.000 0.000 

Si:bsidies. 9r11nts • 0.000 0.000 0.000 o.ooo 0.000 

lwn "· tc;1uur1 • .i.llllV 11.iMI 0.llW Cl. ow 6.000 

LG•o 8, tare19n •• o.ooo 9.000 0.000 6.000 li.0.)6 

Lau t. tareian • O.O!IO o.ooo o.ooo 1).000 0.0110 

La•• A, local •••• o.ooo 0.000 0.000 0.000 o.ooo 

Lail I, loc111 •••• 0.000 0.000 0.000 uoo 0.000 

La.• t, loul •••• O.OCiO o.ooo 0.000 o.ooo 0.000 

---------- ------- ----------- ------------ --------
Tot.I IND •••••••• 0.000 0.000 0.000 0.000 0.000 

Current 1111bilit1es m.osa m.064 87.774 44.021 87.908 

llinl owerdr11ft •••• o.ooo O.NO o.ooo 0.000 0.000 

-------------- --------- ----------- ------------- ----------
lGlill fut1dS ••••••• m.osa m.064 87.774 44.021 87.908 

---------------------------------------------------------------------------------------------------------------------~ IALAllITES llE&YPTICA STUDY ---
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Cash flow Tables, const.r-uction iD (IW,lS 

Ye•r • • • • • • • 1'189 1"1l 

T~lil CiSb inflOtl 1fill)9 .llllO 2409.uW 
----------- ----------

f1AillC1il r~rCfi • 100)9.0W 240i.il0il 
Siles, DH at lix •• 0."60 o.oou 

lot•l c•sll aulflr..i •• 976).000 2409.0llO 
---------- --------

Tolil i5Stt5 .. 9m.ooo 2409.000 
011tr•t1nq costs • O.Ol>O o.oou 
Cost of hur1ce • 0.000 (1.000 
i10;.,e1•t11l ..... u.CHi11 u.liw 
Corpor•le t.;a ii.OW O.ilW 
lh v ldflldS p,ud ... o.uw 0.000 

Scirpl¥s I dcf 1c1t I m.uov O.O(l(I 

Cuaul•led c•sh b•l•r.ce 274.000 274.000 

IAfl~·. loCil .... 100)9.000 24V9.000 
Duttlo•. lacil •••• 6671.0VO 2409.000 

Scirplus C def 1cit I . 3l8i.OVO 0.000 
Int 1C111, fareiQr. ... 0.000 0.000 
Outfle1t1, toreiqr, •• 3114.000 0.000 
Surplus C dei1cit I . -3114.000 0.000 

Net usllfl6'1 • • • • • -978).000 -2409.000 
Cuauliled net CiSllf lo• -978).000 -12194.000 
-------------------------------... ·---------------------------------------------------·-------------------------

8ALAll11ES AE&YPTICA 51UD1 
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CashfloN tables, production i• 000,lS 

Ytir • • • • • • • • • 1991 1992 1993 1994 1m 1m 

IC.ti) CiSt. lllflllti .. 1Wl9.240 119l2.740 ll495.620 14242.050 158la2.690 m74.7eu 
------------ --------------- ------------ ------- --------

f u1e11u.0J r~sourcts • 55~.6il8 132.064 e1.m 44.021 87.908 O.Gllu 
Salts. •tl of t•x • • 9464.m ll&Oo.680 13407.850 14198.020 nm.1&0 1)114.m 

Ic.til CiSt. ~tf lc.• •• Bllll.42:i 8988.743 9891.496 10149.370 11360.280 um.mo 
------------- ---------- ---------- ----~ 

Tiltil UStts .... 1211.m m.118 . 42:i.J46 m.o39 30U12 300.ll\•O 
Drier.ot1r.(f _ .. ;ts ••• '819.690 84i19.1125 . 9466.m 9996.m 11054.670 UO:W.1176 
Cost r;f hllilltt ••• o.oou 0.000 0.000 0.000 0.000 0,GiiO 
rctPir.,•t ..... O.OliO 0.000 0.000 0.000 o.ooo O.CNO 
Corpor•tt t•i 0.000 0.000 0.000 0.000 o.ooo 2119.4711 
C.uiduds Pild ... 0.000 0.000 0.000 0.000 0.000 0.0110 

Sur~lus I dtfic1t I . 1987.815 2944.001 3604.127 4092.676 4502.412 2300.640 
Cu~Jiltd CiSb bilillCt 2261.m )20U16 8809.943 12902.620 l740U30 1970).6&\l 

l11fJ011, loul .... 10019.240 11932.740 um.620 14242.050 15862.690 m74.7dCI 
Dutt 1"9, loul • • • • 803t.42) B9aa.m 9&91.4911 1014'.370 11360.280 13474.Hil 
Surplus I dtfic,t l . 1987.815 2944.001 3604.127 4092.676 4502.412 2300.1146 
l11fl1111, fortiljn ... 0.000 0.000 0.000 0.000 o.ooo o.oou 
O..tfl1111, fCirtlQll ••• 0.000 0.000 0.000 o.ooo o.ooo O.Oil6 
Sur~Jus I dtf1cit l . 0.000 0.000 0.000 0.000 o.ooo o.ooo 

ut ushflo• ••••• 1987.815 2944.000 11104.m 409:t.676 4502.412 2300.640 
CulUliltd lltl CiSbflO• -10206.llKI -7202.184 -36)8.057 434.~19 4937.0ll 1211.m 

---------------------------------------------------------------------------------------·------------------------ .. 
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Cashflow tables. production in GOO.LS 

Yrir ••••••••• 1997 1998 19941 2000 2001 20il~ 

Tot•l c•s• i1fl11t1 .. 15114.180 15774.780 nm.1eo 15774.780 15774.780 nm.1eo ---- -----·-- ---------- ------- ------ ---------f1n•nci•l rtsourcts • 0.000 0.000 0.000 0.000 0.000 o.~ 
Salts, lift at tu • • 15174.780 15m.1ao 15714.780 um.1ao 15714.180 15m.m 

Tahl cuh autf I011 •• 13144.140 lll44.140 lll44.140 11144.140 13144.140 13174.140 ------- ----- --------- ------
Tat•l HStls .... 0.000 0.000 0.000 o.ooo 0.000 0.000 
D11tr•li11CJ casts • • • 110~.uo 1mu10 11054.670 11054.670 11054.670 11054.670 
Cast al lin•nct • • • 0.000 0.000 0.000 0.000 o.ooo 0.000 
RtPiJlflll ..... 0.000 0.000 0.000 0.000 o.ooo o.oov 
Carpontt l•• 2089.470 2089.470 2089.470 2089.470 2089.470 l119.470 
DiYilllflldS P•id ... o.ooo 0.000 0.000 0.000 o.ooo O.OCrO 

Surplos f dtficit I . 2630.646 2630.646 2610.646 2630.646 2630.646 2600.64~ 
Cueul•ttd c•sh b•l•nct 22136.320 24966.9'0 27597.610 30228.250 12858.900 l!l4)9.)4tJ 

lnf11111, lacil .... 15774.780 15774.780 15114.780 15774.780 15174.780 1~174.780 
Dutt lai., lacd • • • • ll144.140 13144.140 lll44.140 ll144.140 lll44.140 lll74.l4~ 
Surplus I dtficit I . 2630.646 2630.64' 2630.646 2630.646 2630.646 2600.646 
lnflo•. fortion ... 0.000 0.000 o.ooo 0.000 0.000 C..1i1lo! 
Outflow, foreion ••• n.noo 0.000 O.l'OO 0.000 o.~ \•.uvu 
~rplus I dtf1c1l 1 . C'l.ililO v.uiJU il.iMi li.w\. ·.;.v;,.j l•.\t···· 

Ntl c•shflow ••••• 2UO.b46. 2610.641» 26l0.64o 2610.646 2t:lll.646 260li.64o Cueul•ttd ntt c•shflow 9868.322. 12498.970 15129.610 17760.260 20390.900 22991.5,•J 
----------------------------------------~-------------------------------------------------------------------------------

IAlANITES AE&YPTICA STUDY --· fl. 
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Cashflow t:ables. production ia IOO,LS 

te•r • • • • • • • • • 

f ililitlil rtiDUrces • 
Siles, r;r.t of t•1 •• 

lot•I c•sll 1111tf lo. •• 

To~I •ssets • • • • 
o_,r•tin9 costs ••• 
Cost of f11illce ••• 
leJirwat ••••• 
CGrponte t .. 
l1ndflNls Pild ••• 

Surplus I deficit I . 
Cuaaliled CiSb bilillCe 

l•fl•, loul • • • • 
Dutt llill, loc•l • • • • 
S..rpl•s ( deficit ) • 
l1f1011, fortit• • • • 
Dutt !1111, forei41 • • • 
!M;rplus ( deficit I • 

llet C:Hllfla. ••••• 

Cululiled ~et c:•sbf lo. 

nm.1ao 15174.1ao 15114.780 
---------- --------- ------

o.ooo 
15174.780 

1l174.140 

0.000 
1~1n.1eo 

ll174.140 --------- -----
0.000 

110)4.670 
o.wo 
0.000 

2119.470 
0.000 

15774.781) 
13174.140 
2600.646 

O.OOi 
fi.OOi 
0.000 

2600.6U 
25592.190 

o.ooo 
110~.!170 

0.000 
0.000 

2119.470 
0.000 

2600.646 
40fi60.8l0 

m74.780 
1ll74.14ll 
2606.646 

0.000 
0.000 
0.000 

2600.646 
28192.840 

0.800 
15114.780 

1ll74.l40 

0.000 
11054.671j 

0.000 
0.000 

2119.470 
0.000 

2600.'46 
43261.480 

1'774.780 
13174.140 
2600.646 

0.000 
0.800 
0.000 

2600.1146 
30793.480 

----------------------------------------------·---------------------------~----------~-------· 
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• ---------------------------------------- Clllfr.I 2.1 - IU. 11E5EMCH IQ tlllSll.TllD W11£. l!Wllti< 

Cashtlow Discountinq: 

•I E4!iitr Ni• ftr54IS •t i•cew fl•: 
•t WHfllt HIW • • • •• • •• • •• • • • 1145.23 il 
l•W..I R.tt ot lttu,.. llllllEJt •• 16.n l 

15.00 l 

•t llWtsal Yi lit • • •• • • • • • • • • • • 344S.'5 il 
lettnil bte of ltt1ra UllllE21 •• lt.62 1 

r:t laltrUI .. lt of ltbn • btil i•YHhah 

15.10 l 

llt frtstllt ,.... • • ••• •• •••• ••• l71t.'5 •t 
l•ltl'llll bte 1f lletun I Ill J • • 20.17 1 

15.001 

Ill lorU • £'9itr Nii9 1Jl11S rtstnn 

llLMIT£S AE&YPJJU SlUDr - i 



Net Inco•e St:-.t:e•ent: i• 000,LS 

''"' . . . . . . . . . . . . . . . . . 1991 ini 1991 1994 1"5 

lat•l uln. i•cl. Ylts tn • • • •• 9464.152 11800.680 U407.150 14198.020 nm.7ed 
LHs: wo1r1o1Ht casts, i•cl. ults tu. 6151.661 79U.59S ma.121 '521.lOO 10586.64(1 ---------
Vo1rio1lllt .. r.ia ........... l11U92 ll59.014 4'89.:127 wt.m 510.10 As I at tat•I ults ......... 32.887 12.712 11.a 32.890 12.8!19 

lall-wario1lllt costs, iacl. ltprtci•li11 1101.605 1107.605 llll.605 ll19.605 1119.66~ ---------- -------- --------~ro1ti11o1J ur•i• • • • • • • • • • • 201o.a91 2751.479 I?t5.m 3550.119 uoa.m As l af t1to1J s•lts ......... 21.247 21.116 24.512 25.004 25.m 

C.St af fi11o111ct ........... 0.000 0.000 C.000 0.000 o.wv --------- -------- ------
""' trlfit ••••••••••••• 2010.RJ 2751.479 3295.922 3'50.119 4068.539 Alla..ncts •••••••••••••• 1.000 0.000 O.oot o.oeo I.OW '-••lllt profit • • • • • • • • • • • • 2010.887 2751.419 :sm.m 3'50.119 . 4068.519 In ................. 0.000 0.000 0.000 O.OGO O.o.hl ------- ------- ----- -------lltt ll!rOfi t • • • • , • • • • • • • • • 2010.R7 2751.419 1295.922 3550.119 4068.m 
Diwillends (llolid •••••••••••• 0.000 9.000 0.000 0.000 o.ow llndistrilllltd profit ••••••••• 2010.887 2m.m 3295.m 3'50.119 4068.519 Rc:c1 .. l•lt4! llllllistrilllttd profit ••• 2010.887 4762.366 IG58.288 116418.410 15676.9~ 

6rass profit, I of tol•I ults •••• 21.247 23.116 24.512 25.004 25.791 lltt profit, I af tobl YIH • • •• 21.247 21.l16 24.582 25.004 25.791 ROE, lltt prafil. I of tqttilJ •• ... 16.128 22.068 26.m 21.474 32.6]2 ROI, llti. prcfit•inltrt5l, I of i•nst. 15.648 20.691 24.172 25.llO 29.141 
------------------------------------------------------------------------------------- ----------------
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-----------···---·----------·--------------------·--------------- COllfio& 2.1 - 11111. RESEI.RCH Alill CllllSll.lAICY CElllU. L~;. 

Net Inco•e Stateaent i11 ClliO.LS 

leer • • • • • • • • 

lGtil Silts. iacl. silts t•1 •.••• 
Lr>>: ~.r,e~lt coils. 11cl. Silts lia. 

1996 

m74.789 
1u5'6.Hv 

1997 

m74.m 
IOW.Hv 

1998 

nm.1ao 
10:Sll6.640 

1999 

nm.11G 
10586.64'1 

m74.7111l 
10~6-•41l 

------------- --------- -------- ------ ------
V•ra••lt 6irq111 ••••••••••• •s 1 of tolil Siles • • • • • • • • • 

Gr.er ihWoiol aefl!lA • • • • • • • • • • 
As 1 Of tOtil Silts •••••••• • 

Cost of hn.u.ce • • • • • • • • • • • 

WGSi r.rr; ht • • • • • • • • • • • • 
IHlliloiliCtS •••••••••••••• 
li•iLlt prof 1t •••••••••••• ,.. . . . . . . . . . . . . . . . . . 
ltl proht •••••••••••••• 

li1w1dnds o.;,1d •••••••••••• 
llrt4!1Strakted proltt ••••••••• 
"Ct16Uliltd ld'od&Stru;utrd proht ••• 

wuss JrOflt, I of tatil HIK •••• 
.. t ~Gfit, I Gf totil Silts •••• 
ilif. lltt JrOf1t, : of ~u1t1 ••••• 
l'cfll, lltt r.rof1t•1nttrtst, 2 of aa~tst. 

:ma.m 
32.189 

949.205 

5118.145 
12.11119 

1009.205 

5118.145 
12.189 

1009.205 
--------------- ------------ ---------------

4238.939 
26.Bn 

0.000 

4111.919 
26.491 

0.000 

U18.939 
26.491 

0.000 
-------------- --------- --------

4238.919 
0.000 

•2l8.9l9 
2119.470 

2119.470 

0.000 
2119.470 

11190.tN 

2un 
1l.4l6 
16.999 
14.861 

4118.919 
0.000 

4118.919 
208f.470 

2089.410 

0.000 
2089.410 

1918).890 

26.491 
11.246 
1/1.159 
14.651 

U78.9l9 
0.000 

4171.919 
2089.470 

2089.470 

8.000 
2089.470 

21915.360 

26.491 
ll.24/1 
16.159 
14.651 

5118.145 
ll.189 

1oot.21l5 

4171.919 
2'.491 

t.NO 

4111.919 
t.000 

4111.919 
2089.470 

417Ul9 
26.491 

O.lk.u 

mi.m 
o.ow 

4118.919 
2069.47(1 

·----- --------
21)89.410 

0.000 
2089.410 

24004.820 

26.491 
ll.246 
16.159 
14.651 

206U7u 

o.ow 
2"89.4)11 

2•154.2'1i 

2•.HI 
11.Ho 
1•.m 
u.m 

---------------------------------------------------------------------------------------------------------------------------
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-------·-···-······-------··-·--------······--------------------- COllFIOll 2.1 - 118. IE~ lllil CDllSll.T""1 CE1t1E, ld..~fu 

Net lnco .. e State•ent 

'fiil • • • • .... ....... . . . . 

lutil Sili:i. ll'oCI. 5alH ti1 •• . . . 
Li~S: Vifl•blf co~ts. l6CI. S•lfS lil. 

11irt••lr 6-tq1a . ...... . . . . 
hS 1 61 lLlil Siits . . . . . . . . . 
~-·•ri••l.r costs, i~cl. 't~rfci•t1c.A 

G~nt1c.1iil ••nh• . . . . . . . . 
,5 1 Gf lilil Silts 

Grou .,.r.h t • • • 

i.llhiLCf:i • • • • 
;i6i~l• .,-r.ill •• 1.. . ..... . 

....... 
.. 
. . 

tott •roht •••••••••••••• 

lia,,lRftdS IJii.d •••••••••••• 

llrodJ~trduld i;rolJl ••••••••• 
,;ccu11tlilt11 111101str1t.ultd profit ••• 

&rr.ss profit, 1 Df lol•l sales •••• 
.i.t l)l"ot1t0 1 r.f totil s•les •••• 
ROE, kt profit. t at equih ••••• 
ROI, let prr.t1l•1nttrfst, 1 of ir.,,est. 

H liW,lS 

2061 200? 2001 :zeo4 iw~ 

1mueo m74.7&u 1)774.780 15m.71hl nm.1&.1 
IOW.ia40 11•.640 10516.640 !OW.MO 10~ ••• 11 

------------ ----- ------- --------
~111.m ~111.m 5111.m 5111.m 51&a.m 

l?.119 l2.189 12.189 l2.at l2.6ii 

luli9.205 ttt.20~ 949.205 '49.205 949.?ll) 

------------- ------ . ------·---
4178.919 4238.939 42ll.9l9 4231.939 42li.m 

26.491 26.8n 2i.172 2•.•n 2i.li7:! 

t.uo.> f.000 0.000 t.IOt 
---------- --------- -------- ----- ---------

417i.919 
0.000 

4178.919 
2'l89.470 

4238.9:!9 
t.OGO 

42l8.9l9 
2119.470 

42l8.tl9 
O.OllO 

42l8.9l9 
2119.tiil 

4231.tlt 
l.OOI 

4231.tlt 
2119.410 

4?lli.ill 
O.u.r.· 

ma.m 
2U'i.4711 

------------- ------------ ----- ----- ---------
20a9.470 

O.OOil 
2089.470 

28243.760 

26.491 
11.m 
1•.m 
14.651 

2119.410 

0.000 
2119.470 

l0l6l.2l0 

26.872 
ll.430 
16.999 
14.Blil 

2119.470 

0.000 
2119.470 

32482.700 

26.872 
13.4l6 
1!1.999 
14.861 

2119.470 

t.000 
2119.410 

34662.170 

26.172 
13.416 
16.999 
14.161 

2119.4711 

"·°"" 211~.47.· 

l6721.o~v 

2111.81: 
11.n .. 
la.m 
14.D~l 

-----------------------------·········-···-··--·-·-·-····-····--------------------------
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........................................................................................ - .... ---------------- Cllllfll 2.1 - 18 .. RE5E.aol AllD ~lliliCY CEii~. li...:. 

ProJected &al•nce Sheets. construction i• 000,lS 

lHr .... . . . . . . 1989 1990 

Told ili!>rls ...... 10ii~9.000 124118.IJOi 
-------------- ----------

futC us.ts, •tl of •tf'teHll• l .. UC'IO '715.000 
C11slr•cli1111 •• pr~rtss .... tm.llO mo.~ 

C•rrer.t ustls ......... uoo 179.000 
C.s~. to....~ ........... t.OOI 0.000 
C.s• sur•lus, f 1~••ct iYill••lt • 274.IOO 274.000 

Loss c•rratd forllir• ..... l.000 0.000 

L6SS .............. 0.000 0.000 

lol•I l•••1l1l1ts •• . . . . . . 100)9.000 12468.000 

E1111ity up1t•l . . . ...... 1om.ooo 12468.000 

ieser-es, rtl•111td •rotil • • • • 0.000 0.000 

Profit ............. I.GOO 0.000 

Ll'IA4 ,..o41 lot111u• ltr• dtbl • • • • 0.000 0.000 

C11rrt11t h•luhhts ••••••• 0.000 0.000 

•••& ••~rdrifl, fiAil'ICt require.t. I.HO 0.000 

lot•I dtlil ....... 0.000 0.000 

E~ullJ, I of l1•~1l1t1ts 100.wo 100.000 

-------------------------------------~-------------------------~~~~~~~-~~---------------M.MJTES IEiYPllCA Sli;~l 
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------·-----···---------··-------------··---·---------····-------- ClillFM! 2.1 - lllL. ~SE.iollOI W CllllSll.UIO (£Mil£. LMi.a.11 

ProJected &a lance 

~tif ................ 

hoUI .iiWl5 .......... 
Fud iSUl5 0 ut ot RPf'Kl.ihM 
~~'f\llllo 11 .,...,.KS • • • • •5iels ••••••••• 
Ca5ta, .. ........... 
C.511 51d'fl•5 ....... ,, •••kl ... lt • 
les5 c.1rrittl forllil• . . . . . . 
l.Hs . . . . . . . . . . . . . . 

lot•I l1••1l1l1ts •••••••• 

E.-i lJ eitltil • • • • • • • • • 

"5trwt1.. rtliaat4 5"•f1t •••• 
~rol1t ••••••••••••• 
L°"' '"" ilcla .. ltr• ~l • • • • 
wrrfll bi•ahhH ••••••• 
i..11 Ottr•r•tt. f i6ilct reeuirtti. 

lr.lil ldll ••••••••••• 

Sheets. 

1991 

l~ll.'10 

-----------
11611.420 

1\\'!·.m 
)1.412 

21•1.114 
l . .wt 
O.OOli 

no.n.ni 

moa.flllt 
v.M 

Nlo.&87 . .... 
5~5.1118 

UM 
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ANNEX l 

BY - PRODUCTS 

1. Molasses: 

I . ( 7 ) ....... .,.~ th the ·1· n our previous re~rt we pro~ at mesocarp be ut.i ized 

for production of liquid sugar. 'lbe proposal was based on that the 

mesocarp. which comprises about 33% of the whole fruit, contains about 

56% of its weight reducing sugars. 

Recently however. a new proposal on the same track of liquid sugar 

production was formulated. '1be new proposal is that the mesocarp extract 

be screened, centrifuged, concentrated by a double or triple effect eva-

porator and the concentrated juice sold to the existing two local 

factories which produce ethanol from cane sugar molasses. 

Some contacts. in this context. were made with the officials of one of 

the two factories at Khartoum North. namely "Molass<:!s Products Factories". 

'Ibey showed great interest in the matter and would like to buy Lalobe 

"Molasses" should it be supplied in properties that meet their require-

ments. 

en the other hand fermentation experiments done at the Industrial 

Research & Consultancy Centre [IRCC] gave encouraging results. samples 

of mesocarp extracts about 20°c B each were fermented with and without 

addition of nutrients. 'lbe best result was obtained from samples with-

out nutrients" i.e. the c.ontrol probe". After 80 hrs fermentation the 

ethanol yield was 75% [7.1% by wt. of the :iermented mash in the control 

experiment]. whereas samples containing nutrients gave lower yield 

[68.1 arxl i3.4%]. '1bese results show that the presence of saponins in 

the mesocarp extract does not have a significant effect on the fermen-

tation process. 

The above mentioned factory ooys cane sugar molasses from the local 
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sugar factories at a price of about 720 Slx:lanese Pounds per ton 

excluding transportation costs. Bearing in mind that the Lalabe fruit 

mesocarp contains 56% of its weight fermentable sugars[ glucose and 

fructose] and that the mesocarp comprises about 33% of the weight of 

the whole fruit, ~e find that the quantity of Lalabe fruit processed 

by annually [33600 tons] contains about 6200 tons of fermentable sugar, 

which could fetch a price of about 7790000 Slx:lanese Pounds,thus adding 

more to the viability of the project. 

Production of Lalobe "molasses" is not only on the same track of liquid 

sugar production but it has the advantage over the latter in being an 

easier process. If, however, production of liquid sugar is to be consi-

dered later, this would envolve only some additional steps to the process 

e.g. juice clarification, removal of saponins and other constituents. 

2. Epicarp: 

'lhe epicarp of the fruit consititutes @ 17% of the weight of the whole 

fruit, being c..om~osed mainly of fibrous material. For maximum utilization 

of the fruit consitituents the only one constituent left for us is the 

epicarp. 

When ruminants feed on the Lalobe fruit they ingest the whole fruit, 

eat the e~icarp and mesocarp and discard the nut. 'lherefore the most 

appealing idea for utilization of the epicarp would, so far, be to 

incorporate it into a compound animal feed as a fibre component. 'Ibis 

requires that the epicarp be removed prior to extraction of the mesocarp 

with water as described in our last report ( 7 ) • 

For this last variant to be applied either the concentrated mesocarp 

extract or the pulp could be used as a binding material for the 
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epicarp [fibre source] and the cake [protein source]. At the same time 

it serves as an energy source because it contains a considerable 

amount of carbohydrates. Moreover it help.s the pelleting of the resul­

tant CVlnpOlzd feed stuff. 'Ibis variant requires use of a cake breaker. 

a mixing machine for the three components and a pelleting machine. 

As far as the saponims are concerned. they could be recovered either 

after fermentation of the " molasses" [ see Annex 1) or in the course 

of liquid sugar production proposed in our last report( 7 

3. Shell: 

In modern mills there is a great nwnber of machines in operations.E~ch 

machine requires an inch vidual electric motor. 'Iherefore it is necessary 

to equip each mill -~th a power station including a steam source and 

sometimes an installation to convert steam into electrical power. A 

complete pcwer plant: is not just a technical need but an ecomomic one 

as well. 

'lb produce the required electrical power in rural areas two solutions 

are possible: 

1. Make no changes in the steam production system in the 

mill[i.e.keep the stecunpressure relatively low] and 

produce !fJectrical J;lC>Wel' with a diesel generator. 

2. Improve the boiler .works to produce enough pressure 

to drive a turpogenerator. 

'lhe second solution is used in modern similar oil mills, viz palm oil 

mills. Electrical production has a number of advantages since the 

·Lalobe Oil extraction generates waste materials [Shells] of no food 
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Fig ( 5 ) Compo.si tion Of La.lobe Fruit 

value which could be used as fuel with an N.H.V. of@ 4000 Kcal. 'Ihe 

foll0wing is an attemrt to see if the quantity of Lalobe fruit shell 

could produce all the required oil mill energy making with reference 

to the palm oil industry(S) •• Fig [ 5 ) shows composition of the 

Lalobe fruit. 

1he shells from 1 ton of Lalobe fruit provide a potential heat 

supply of: 

400 Kg of Shells of 4000 Kcal = 1,600,000 Kcal 

If the mean efficiency of the boilers is taken as 70%, 

this brings us to: 

1,600,000 x 0.70 = 1,120,000 Kcal. 
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1he useful heat provided by the shells is capable of 

producing 

1, 120, 000 ..;.. 620 = 1, 806 Kg. of steam. For a small 

size oil mill processing 7t/h of whole fruit of power 

requirements are:-

1. Steam at 6 bars: for 1 ton of fruit,mesocarp 

removal.rEqllires ~ 400 Kg. 

2. Steam at 6 bars: Nut dry~ requires 50 Kg/t:processing 

[cooking) requires 200 Kg. It i.e. a total of 250 Kg/t. 

at E; bar. 

3. Eler::trici ty: ·the electrical power requiremP.nt for the 

mill is 450 Kwh. 

1he stem pressure required for processing is low,which allows 

for the use of th~ exhaust pressure from a turbine or a 

reciprocating steam engine. 

To remain within a relatively unsophisticated equipnent 

range, the pressure upsteam of the turbines could be set at 

18-20 bars.1his permits the use of medium pressure boilers 

of 20-22 bars. 

Taking steam corurumption as 27 Kg/kW , we can draw up the 

balance of energy demands in a 7t/h oil mill, and arrive at 

the following. 

1. Potential steam production of 1806· ·X? = 12.642 tons 

2. Generate 450 KWH, we need 27 x450= 12.150 tons of 

steam at 20 bars. 

3. For mesocarp removal, nut drying, and processing we 
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need (400 + 250 ) x 7 4.550 tons of steam at 6 bars. 

'!he balance is therefore positive • Wastes can supply 12.642 

tons of steam at 20 bars, whereas the turbine requires 12.150 

tons to produce the necessary power, and it returns 12.150 tons 

of steam at 6 bars whereas mesocarp removal, nut drying, and 

processing require only 4.550 tons. 

'!he above calculations show that we have enough fuel to produce 

the electrical power required by the plant and meet processing 

demands. 

Some manufacturers produce boilers that burn vegetable waste similar 

to the shells of the LaloEe fruit viz.'Ihe oil-palm fruit shells. 

Among such manufacturers are: 

1. Bal:x:ok 

2. Frazer & Frazer 

3. Wickers Hoskins 

4. Duray 

E)]gland 

E)]gland 

Australia 

Belgium 

Boilers that burn both solid agricultural waste and oil for standby & 

make-up purposes [in case of difficiency of solid fuel] are also 

used in industry. 

'IUbrine manufacturers that have really penetrated the palm oil mill 

market are: 

l. 

2. 

3. 

KKK 

Worthington 

Manubat 

Germany 

France , and 

France 

1here are,nonetheless, reciprocating steam engines still in use in 

palm oil mills [ used to drive AC generators rather than belt 

transmission shafts]. 'Ihe advantage of these engines is ~hat they 
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are more efficient than turbines, they do not require superheated 

steam, and they can run with less pronounced pressure differentials. 

'Ibey are mainly used in small palm oil mills ~ 10 tons/h as they 

are the only means of balancing fuel sur.:>ly. Of the manufacturers 

of steam engine used in the palm oil industry we mention: Spieling 

in Germany. 

'lhe ?JWer plant is usually completed by diesel emergency generators. 

'lhese emergency wri.ts make it possible to start up the mill and 

run the extraction section in case of turbogenerator troubles. 

the emergency uni ts and turbogenerators can be coupled together. 'Ibis 

however, means a large control and distri.b.ltion station requiring 

personel well trained. 

• 
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ANNEX 2 

1. Qu~ntification of Possible 
Harvest 

.1. Description & Habitat of He.jlij Tree (Lalobe Treei 

.1.1. Description: 

A tree usually 20-25 feet high, with long,wide,deep 

vertical fissures, in which the yellow of the new bark 

can be seen; scales long, thick prominant and ragged. 

Slash pale yellow. Young branches green, smooth with 

cream - coloured lenticels, becoming denser from the tip 

downward until the grey colour of the older bark is reached. 

Thorn stout, green straight up to 5 cm long, in axils of 

the leaves. Leaves cn.nsistin& of two leaflets on a short 

petiole, leaflets obovate to orbiculate - rhoraboid, grey 

green in colour, usually 2.5 - 5cm long by 1.2 - 2.5 cm 

broad, sometimes (var.memheranaceae va11 tiegh. )considerably 

larger. Flowers in spikP.s, sometimes shortPned to round 

clusters, in the leaf axils; yellowish green, 1 - 1.2 cm 

in diameter, with 5 small decidious sepals, 5 petals, 10 

stamens, ani a disc surrounding the ovary. Fruit green 

ripening yellowish 2.5 - 4 cm long and 1.5 cm in diameter, 

shortly stalked, Tri.th a thin hard skin over a yellow-brown 

sticky flesh, in which is embedded a large hard pointed stone . 

• 1.2. Distribution and Habitat; 
a 

This species iEiwidely distributed tree, being absent only 

from the wettest parts (rainfall overllOO r.un ),though in 

dry areas it is confined to water - receivin~ siteE such as 
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wadis, khors and river banks. It is very characteristic 

of the dark cracking clays where it occurs and o!'l the 

none - water - receivin~ sites under rainfall of 500 mm 

and upwards. Herc it is com.'7lonly associated with Acacia 

Seyal and usually found scattered sporadically among it, 

but also often fonns pure stands. They are not generally 

cut while trees are cut for fire wood or cultivations 

purposes, the Hejlij tree is left because of its hard 

timber and the benifits of its fruits are not fully iden­

tified. In the flood region:; of the Upper Hile Province, 

however, it appears to be r~ther more tolerant of floodine 

than Acacia Seyal (Talh) and thus found rather lower dmvn 

contours. 

On sandy soil it is more sporadic and tend to occur as 

scattered trees only, but it occurs tnro~ghout the sands 

of Kordufan a..~d Darfur where rainfall exceeds about 250mm~ 

It becomesmore prominant near towns and Villar.es where 

other vegetation has been destroyed. 

It also occurs on herd surfaced sandy clays and is particu­

larly common on the .. detritus slopes of the foot of rocky 

hills. Also it is found on the fringe of the ironstone in 

the so-called "goke" region. In fact there are few types 

of ooils from which it is absent. In wadis it occurs on the 

Red Sea Coast, up to the Northern frontier of the Sudan. 

Hejlij in the area under study is characteristic to black 

crac!:inp; clay::;, Gardud Dahara .oils, along side khors and 

r]vers. Someti::ie:::i it in mixed with talh, nrnd,urnbaddad 

etc. 

• 
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Outside Sudan it is found in Northern and West Africa, 

Palestine, Saudi Arabia, Kenya, aad Uganda. 

Hejlij Utilization Rate: 

Trees that do not offer a source of' income arc not 

attractive to the local citizens. For example the Gum 

Arabic tree ha~ possessed an econoraical importance 

because it enable its owner to gain more than iifty 

pounds per tree every year. 

~owadays all people there became aware of the benifit 

vf this tree, and for this reason it has becoce one of 

the very tir,iltly protected species. The Hejlij fruit 

known locally as La.lobe up till no~r has ver:. J.i ttle 

economic value. Since the present U!1IDO Project Commercial 

Utilization of Balanites ae~y9tiace has stressed and 

confirmed the !lOs:dble use of the La.lobe frui i; as an 

edible oil !':eed :>lue other commercial uses local citizens 

and officials have shown great interest for the project 

and their readiness to offer every possible help to r.ia~:e 

it a success. 
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l.J.4. Factors A:ffecting the Hejlij_ Tree & La.lobe Fruit: 

A. Pests: 

A
1 

Borers:- Observation made on the types of pest 

that infest tne La.lobe fr~it revealed remarkable 

rate of attack b;\~ certain type of borers. 

Survel· of bore.rs attack was carried ar.d revealed 

that the rate of attack was very slight in most 

of the investieated areas. Severe attack was 

observed in minor areas (e.g. Et-T-artur).Illus­

tration of percer.tage of attacks were shown in 

Table ( 1). With few exeptions all i11vestieated 

areas showed sl.:"eht fruit daraa.ge caused by borers 

ranging from 1.1 to 8.8 % Table (1). 

A2 Hoppers: Has minor effects on leaves flower ~nd 

green fruit. 

B. Farming Practices: It was observed that new ferming 

is being set on the expense of the Balanites ae~yptiaca 

forests. 

c. Irresponsible Mar-ifs.de Fire: 

This phenomenon which is seldomly repeated within the 

area causes real damage and harms to the preservation 

process and cnuses slight effects to the matured trees. 



1 

2 

J 

4 

5 

6 

7 

8 

9 

10 

lnvestiaged 
.Are~ 

Abu Kershola 

Um Berembeita 

Kabus 

Rashad Town 

~e.gmala 

Abu 1iasheema 

i~ilat :Lbu Gure".is 

Suk .A.bu Gureis 

Ballula Area 

Et-Tartar Area 
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Table __ <.U 
Pe re en to.cc of .i·'rui t l>a.'?8l_;e 

Caused by Borers 

Percentage 
Of Damaged 

Fruits 

1.10 % 

5.26% 

5.aoc~ 

8.86% 

lJegree of Fruit 
1iam8,6e 

slight 

" 
II 

II 

II 

" 
" 
n 

II 

J9.89% (40%) severe 
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1.2. l!ethodolog,y & Field Work: 

1.2.1. Surveyed Area:-

A.11 materials of this report were based on the infon:tation 

gathered dur5ne the Field Survey1 (8th. of December 1987-

6th. of January 1988) and also upon the lieht of the find­

ings of the first field study. 

Ir the present study the survey covered around IO"P of the 

Ea.stern zone of Southern Kordofe.n ( E.Sk) with an area of 

about thirteen thousand kilometres. 

The concerned area consists of the following towns and 

villages: {See Map). 

- Abbasiya. 

- Rashad 

Um Berembeita 

- Abu Kershola 

Et-Tartur 

Ballule. 

and - Abu Gubeiha 

1.2.2. Sar.1plin~ and Survey Plans: 

The sampling and the &irv6y plan was based on que~tionn~. 

aires filled by the appropriate informants, and also 

based on reports given by the IRCI teams who visited the 

area, due to practical. limitation aerial photographs 

planometric maps, detailed geographical maps could not be 

made for the area because of budget shortage. Certain 

agencies have started some work on the area which would 
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yield better coverage for the whole area. 

To estimate the total number of Balnnites aeg.vptiaca, 

(Hejlij ), prollt.:.ction trees strip sampling method was 

u~ed, with continuous strips which include a series 

of rectangular shaped sample units. 

In addition tc enumeration the following important 

observations were also made: 

Rate of Frttiting 

Rate of attack by borers 

Oth~r damar,ing factors that affects 

the Hejlij tree (Balanites aegyp~iaca). 

Twenty two regeneration sub-sample plots were laid 

out, enuEerated, and their regeneration were 

categorized into the following ,_ 

Juveniles 

Sapling 

Seedling 

Results obtained were used for further analysis. 

To quantity the La.lobe fruit harvent during the main 

harvest season two methods were adopted: 

a) Manual Fruit Felling 

b) Collectors F.stimate 

a~ Manual Fniit Felling; 

This ~cthod was based on feJling all the fruit 

in each tree manually using Eill techniques of 

felline collection,packing, wciehin~. 



- ll4 -

The fellinr. was performed at twenty ~elec­

ted locations, where twenty representative 

trees of di.ffe~ent size crovm were chosen 

(e .. c:. ne.rrow, medium nnd wide cro\med ones). 

b- Collectors Estimate ltethod: 

In this method La.lobe fn.iits local ~ollectors 

fr0rn different localities were interviewed 

in their opinions on the average Lalobe fruit 

yield. per tree. This estir:ates r;iven by the 

in~ormants were recorcled a.nd !-:ept for com­

parison w:i. th the results of the mnr.ual fruit 

felling method. It was ob:Jervcd that the 

collectors esti:::a.te w~s on the higher side 

due to their bias to wide crovm trees end 

also due to their enthusiasm towards the 

proposed rroject. 

Results obtained during the field study, were 

tabulated in a practical manner and analyised 

statistically to calculate the follnw1.r.~ statistic~} 

parameters: 

arithmetic mean (i) 

standard deviation (s) 

coefficient of variation (c) 

absolute mean deviation (d) 

The arithr.lctic mean obtained is not expected to be 

a very good rcpresent...,ative to the e.ctua:!.. r.-:t:nn (:ue 

to presence of extreme values. In order obtain 

• 

• 
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results closer to reality the absolute menn deviation 

method was calculated to represent the scatter of the 

results. 
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1.J. Collected Data 

E:Jtirna.ted Avcr:u;e i~u:nber or Re_jlij I Tree Per 

Peddan: 

Enumeratio!l for the Hejlij o.dul t trees was conducted 

in one hundered and twenty nine c;continuous 3trips in 

different localities. 

Data tabulated in Table {2) shewed avera~e nuCTber of 

adult trees that rer.~e from. zero to 35 trees per f eddan 

or zero to 83 trees per hectar. 

The calulated ove~all arithraetic ille~~ for the two sets 

of values were 8.4 trees !JC!" feddan and 20.3 trees per 

hectar. 

The standard deviation of values was determined as 

± 7.5 per fcddan. 

Due to appearance of rather hi~h variability, the 

absolute mean deviation method was ado~tcd to ~ini~ize 

the rate of variability Table (J) 

Manual Fruit Felling are shown on Table (4), Fruit 

harvest fip:ures for trees with different types of 

crowns are detailed. 

The total fruit weight obtained from twenty different 

crowned trees was 2390.5 kilograms. 

The weight of fruit harvest per tree ranp,ed between 26 

kilograms for a narrow crowned tree and 325 kilogram 

for a wide deep crowned one. 

• 
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The ovC'rall mean (x)of fruit harvect (yield was 

calculated as 119.5) Kee per tree, while the 

sto.nd:::i.rd deviation was ± 91.8. 

Due tn the hit>;h ve.riability shown on the data 

observed the method of absolute mean deviation 

was conducted (Table J) in order to improve the 

accuracy of the statistics. 

Fri1it Collector's Estimates: 

Data tabulatcrl i:i Table (4) is a sur.unary of estir.ates 

of different cr:::wned t!"ees ~iven hy Le.lobe fruit 

collectors - (questionnare). 

Estimates of fruit yield per tree :1.s.,, ra:i.F"ed hetween 

42.5 Kg. for a n1rrow crovrned tree e.r..d )25 kilor,rar.; 

for a wide deep crovmed tree. 

The percentar;c, of the none fruiting trees was obr--e!'Yecl 

to represent 10% of the total numberG of the mature 

cnumera ted om~!>. 

Enu~eration of Regener~tion: 
( Immature Trees ) 

The Hej lij regener~ ti on wa::; enumerated anc tabulated 

in categori~s of seedline, sapling and junveniles, 

Table (7). 

The regeneration shows absence in certain areas while it is dense 

in other. A full explanation is found in rhe complete work to be 

publish~d later by Bayomi. 



n 

1 

2 

3 
4 

5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 

17 
18 

19 
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'fable {21 

Er!_umeration of . Hr:lliJ 

{Average) 

Trees 

Surveyed Are!i Average 
No.or Trees 
Per }'eddan 

Average Ho. of 'frees 

Per Hectar 
(- ) 
x ( ~) 

Abbasia Area: 

Bideria l!'orest 26.00 61.91 

Karmot:;ia 1''orest 15.5 )0.91 

Auregia 1.5 J.57 

Uigeria 0.57 1.)6 

Abbasi a 'town: 
(a) 1''rom Centre - Eastward ).JS a.05 

{ b) 1''rom Centre - Scui.hV1ard 2.JS 5.67 

{c) From Centre - Westward 1.12 2.67 

Pallata Reserved Forest 9. 39 22.39 

Ballula Area: 

One long Strip Crossing Ballulas 2.35 5.60 

Ballula - Wak:ara {Road) .4.00 9.52 

Mabruka - Aradeiba {Route) 000 000 

lhlat \/ai-~era 5.00 11.91 

Um Kuk 0.50 1.19 

Khor Eldigel 4.90 11.67 

Um Sabur 3.90 9.29 

Khor Elbagar 5.50 1).10 

Et • •.r art ur 
A.GuxJs - El-Turta Rout 1.8) 4.36 

Centre Et-Tartar towards South J.40 a.10 

Centre Et-Tarta toward J.Kaylan 1.00 2.)8 

* n = ?Jwnber of Observation 

• 



• 

n 

20 

21 
22 
23 

24 
25 

26 
27 
28 

29 
JO .. 

Jl 
32 .· 

JJ 
34 
35 
J6 

31 
38 
39 
40 

41 
42 
43 
44 

Surveyed Area 

From Et-'rartur to Fullat Haj 
Eltayib l To Ballula) 
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Average 
No. of '.i'rces 
Per ~'eddan 
(-) 
x 

6.10 

Fullat H. Hltayib to Ed-Dabba 0.46 
Ed-Dabba - Reba 000 
Reba - Abu Gaiib 000 
Abu Galib Elzaraf' 000 

~lzaraf - Elarad 000 

Abu Gubeiha - ~lbiteira J.80 
Elbiteira - Uvo 0.50 
Uvo - Abu Gures 000 

Abu Cures 

Abu Gures En-Vila 
Abu Gures Um Duraba-Suk 
Abu Gures Nortli lJi?"ection 
Abu Gures ld ed-Dum 
Abu Gubeiha - Um llaseema 
Wad Abid 
Daleibat Um Haseema 
Daleii>nt Um liaset:ma 

Um Hasheema 

- Um i·ashog 
- Rout Elsragia 

II 

Strips in all directiQn 
of A.H. 

Um Hasheem West Dire~tion 

Um Fashog - Elzireiga 

El Zireiga - Elzileb 
Abu Hasheem South Directiuu 

10.90 
2.56 
000 

4.40 
12.18 

9.64 
5.80 
4.70 

4.70 
12.90 

6.20 
.J.3. 70 

lJ.40 
2.90 
2.04 

27.30 

Average ~!o. of 'frees 

l'er iiectar 
(- ) 
x2 

14.52 

1.10 
000 

000 

000 

000 

9.05 
1.19 

000 

29.95 
6.10 

000 

10.48 
29.00 

22.95 
lJ.81 
11.19 

11.19 

J0.71 
14.76 
)2.62 

)1.91 
6.90 
4.86 

65.00 
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n Surveyed Area Averat;e No. Average 1:0. of 
o'f Trees Trees • 
Per Fedda.'1. Per Hectar 
(-) (- ) 
x ~ 

Kabus 

45 SouthllB:.."Ci dirction 20.)5 48.45 

46 .. " 6.90 6.90 

47 Westward. direction 16.74 )9.80 

48 .. " 9.65 22.98 

49 n " 12.20 29.05 

50 Northward direction 14.90 )5.48 

Abu Gubeiaha 

A.G- J.ial.um Elkur 

51 A.G- Tayba 12.50 29.76 

52 Tayba - t.ialum Elkur 11.JO 2€..91 

Strips from J.i.. i::lkur v. 

53 (a) e.90 21.19 

54 (lt) 17.70 40.sa 

Abu Gubeiha - Seisaban 

55 - Gabrona route 2.48 5.90 

56 Gabrona east 1.a1 18.74 

57 Gabrona west a.oo 19.05 

58 Gabrona north 2.00 4.76 

59 Other strip in Gabrona 8.JO 19.76 

60 Gabrona - Seisaban route 5.10 14.52 

61 Seisaban - Butri 5.60 12.57 

62 Seisaban Butri 4.ao 11.43 

63 Seisaban - East - Tagmala 5.2s 12.57 

64 11 Swnple 19.00 45.24 

65 111 Sample 000 Zero 

.66 lV Sample 11.20 26.67 
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D Surveyed Area Average Ho. Average No. 
Of Trees Of Trees 

• Per Feddan Per llectar 
(- ) (- ) 
x, ~ .... 

T!IJl!ala 

67 1 Strips Northward lJ.70 J2.62 

68. 11 Strips Northward 3.36 a.oo 

69 111 Prom Barno North 5.45 12.98 

70 lV From Barno 7.35 17.50 

71 V West Tagmala 8.78 20.91 

72 n Kast TegJDala 5.89 14.02 

73 Ill South Tegmala 5.30 12.62 

74 Vlll S.E. Tegmala 9.28 22.09 

75 lX Gubba - Dibeker 12.29 29.26 

76 2nd. Sample JJ.70 80.24 

77 Jrd. Sample 11.60 27.62 

78 Kunjara - El Khazan 12.75 JO.JS 

79 Ban Gadeed - Dibeker 17.20 40.95 

Abu Gubeiba 

80 - Elsabal 19.JO 45.95 

81 - J.Elumda 16.24 )8.67 

82 Sample 9.10 21.67 

SJ Sample 5.29 12.60 

84 Sample 6.50 15.48 

85 Sample 6.oo 14.29 

86 w. Abid Route: 17.40 41.43 

87 Sample 10.40 24.76 

88 Sample 19.50 45.43 

89 Sample 21.25 50.60 

90 Sample 7.29 17.J6 

91 Bastward Strip 1 6.70 15.96 

·92 Eastward Strip 11 5.81 lJ.8) 

93 Eastward Strip 111 J.18 7.57 

• 
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n Surveyed /.rea Average No. Average No. 
Of 'trees Of Trees • 
Per :Peddan Per Hectar 
{- } {- ) 
xl ~ 

94 Areed \.lest 1 11.40 27.14 

75 n II 11 0.70 1.67 

96 Areed South 111 s 10.90 25.95 

97 Areed 1"agagh En-Hom 12.80 30.48 

98 P.En Nom - Elsirajia J.OO 7.14 

99 El Si raj ia - Abu Hasheem 1).00 30.95 

].00 Tayba - Kareems 16.9 40.24 

101 Tayba - Kareema 9.56 22.76 

102 Kareem - Ban Gadeed 4.17 9.93 

103 Ban Gadeed Dibeker 17.20 40.95 

104 Rashad Town 2.aa 6.86 

~embeita 

105· Route Rashad U.Baremeita 4.67 11.12 

106 Ambeir - Strip Crossing 35 8J.)J 

101· Ambeir - Hijer U.B.Route 7.82 18.62 

108 H.U.B. - U.Barembeita 1.50 3.57 

Um Barembeita Town 

109 a- Forest Haj ~ad Elamj.n 10.4 24.76 

110 b- Forest Kadbar 9.25 22.02 

111 Hijer Koro 16.29 JS.79 

112 Elk oz 12.6 30.00 

113 { Route U.Barembeita -) 
( Khor Elmalbak ) J.8 9.05 

114 Khor lUmalaba o.65 1.55 

115 Matgolil ?orest )2.4 77.14 

116 Elharmal Forest 7.3 17.38 

117 Route SQIDple 11.25 26.'/9 

118 Route Sample 10.20 24.29 

119 Eloga Scheme 4.20 lo.oo 

.120 Eloga Scheme 5.25 12.50 

• 



n 

• 

121 
122 
123 
124 
125 
126 

127 
128 
129 
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-------··-
Surveyed Area Aver86e No. Averaee Iio. 

Of 'trees Of 'trees 
Per Feddan per Hectar 

( - } ( - ) 
xl ~ 

Rideena East 5.00 11.91 

Elaf'na }'orest b.J6 15.14 

lli.119.t Ibrahim Zero Zero 

Abukershola Horth Zero Zero 

Abu Kershola - G.Et.tes Zero Zero 

G.Eltes - Klfarsha 2.41 5.74 

JU Farsha - Gibeilat 34.00 80.95 

.t:l Farsha - .bst Zero Zero 

rll :r'arsha South 15.30 )6.43 

-------
~x = 1086.94 

-----
No. of Observation (n} = 129 

E(Xi) = 1086.94 
Overall mean ( i) = ~x1 = 8.4 trees/feddan 

n-
Standard deviation (SD) = + 7.5 

Overall mean (-x) = Ex 2 
= 20.3 trees/hectar 

n 

Standard deviation = + 17. 

---
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~able {.. ~l_-

t:rl.nner~~ of ~_.'l'ree 
(Scatter) • 

n Surveyed Areas Ave:-age No. Deviations ldl 
·~rees Per 
i'eddan i d= x - i: 

1 Abbassia 26.00 17.60 17.60 

2 Area 15.50 7.10 7.10 

3 i.50 -6.90 6.90 

4 0.57 -7.83 7.8) 

5 Abbassia Town J.JB -5.02 5.02 

6 2.38 -6.02 6.02 

7 1.12 -1.28 7.28 

8 9.34 0.94 0.94 

9 Ballula 2.35 -6.05 6.05 
Area 4.00 -4.40 4.40 

10 o.oo -8.40 s.40 

11 5.00 -).40 ).40 

12 0.50 -7.90 7.90 

13 4.90 -J.50 3.50 

14 ).90 -4.50 4.50 

15 5.50 -2.90 2.90 

16 l.BJ -6.57 6.57 

17 Et-~artur 1.8) -6.57 6.57 

18 3.40 -5.00 5.00 

19 1.00 -7.40 7.40 

20 6.10 -2.JO 2.JO 

21 0.46 7.94 7.94 

22 o.oo a.40 8.40 

2J o.oo 8.40 8.40 

24 o.oo s.40 a.40 

25 o.oo a.40 s.40 

26 J.80 -4.60 4.60 

27 0.50 -7.90 7.90 
. 
28 o.oo -B.40 e.40 

• 
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n Surveyed Areas A.verage no. Deviations ldl 
of Trees Per 

• 
:r'eddan - d= x - i x 

• 29 Abu Gurd.s 10.90 2.50 2.50 

JO 2.50 -5.90 5.90 

31 o.oo -8.4'> 8.40 

)2 4.40 -4.00 4.00 

JJ 12-18 1.24 J.78 

34 9.64 2.60 1.24 

35 5.88 3.70 2.60 

J6 4.70 -J.70 3.70 

37 Um Hasneema 4.70 -3.70 J.70 

38 12.90 4.50 4.50 

39 6.20 -2.20 2.20 

40 13.70 5.30 5.30 

41 12.40 5.00 5.00 

42 2.90 -5.50 5.50 

43 2.04 -6.)6 6.J6 

44 Kabus 27.30 18.90 18.90 

45 20.35 ll.95 11.95 

46 5.90 -2.50 2.50 

47 16.74 8.34 0.34 

48 9.65 1.25 1.25 

49 12.20 J.80 ).80 

50 14.90 6.50 6.50 

51 Abu Gubeiha Seisa- 12.50 4.10 4.10 
ban 

52 11.JO 2.90 2.90 

5J .8.90 0.50 0.50 

54 17.70 9.JO 9.30 

55 2.84 -5.56 5.56 

56 7.87 -0.53 0.53 

.57 0.00 -0.40 0.40 

58 2.00 -6.40 6.40 

• 
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n Surveyed Areas Average lfo. Deviation3 ldl. 
of Trees 
Per Feddon - d=x-i " 

x -
51 a.JO -0.10 0.10 • 

60 6.10 -2.)0 2.JO 

61 5.60 -2.80 2.ao 

62 4.80 -J.60 ).60 

63 5.28 -J.12 J.12 

64 19.00 10.60 10.60 

65 o.oo -8.40 8.40 

66 11.20 2.ao 2.ao 

67 Tagmala lJ.70 5.30 5.30 

68 J.36 -5.04 5.04 

69 5.45 -2.95 2.95 

70 7.J5 -1.05 1.05 

71 8.7G o.)8 o.JS 

72 5.89 2.51 2.51 

73 5.30 -J.lC ).10 

74 9.2a o.as o.aa 

75 12.29 J.a9 ).89 

76 JJ.70 25.30 25.30 

77 11.60 3.20 3.20 

7a 12.75 4.35 4.35 

79 17.20 a.so a.so 

ae Abu Gubeiha 19.30 10.90 10.90 

81 16.24 '/.84 7.84 

82 9.10 0.10 0.10 

8) 5.29 -J.11 -J.11 

84 6.50 1.90 1.90 

85 6.oo -2.40 2.40 

a6 17.40 9.00 9.00 

a1 10.40 2.00 2.00 

88 19.50 11.10 11.10 

89 21.25 12.65 12.85 

• 
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n Surveyed Areas Average No.of Deviations ldl 
Trees 
Per Feddan. i d = x - -

• 
x 

----· 
90 7.29 1.11 1.11 

91 6.70 -1.70 1.70 

92 5.81 2.49 2.49 

93 3.18 -5.22 5.22 

94 11.40 3.00 3.00 

95 0.10 -1.10 1.10 

96 10.90 2.50 2.50 

97 12.80 4.40 4.40 

98 3.00 -5.40 5.40 

99 lJ.00 4.60 4.60 

100 16.90 a.50 a.50 

101 5.56 1.16 1.16 

102 4.11 -4.23 4.2) 

103 17.20 9.ao 9.80 

104 2.88 -5.62 5.62 

105 Um Berembeita 4.67 3.83 ).8j 

106 35.00 26.60 26.60 

107 7.82 -0.58 0.58 

108 1.50 -6.90 6.90 

1C9 10.40 2.00 2.00 

110 9.25 o.85 o.s5 

111 16.29 7.83 7.89 

112 12.60 4.20 4.20 

113 J.80 4.60 4.60 

114 o.65 7.75 7.75 

115 )2.40 24.00 24.00 

116 7.30 -1.10 1.10 

117 11.25 2.85 2.85 

118 10.20 1.80 1.80 

119 4.20 -4.20 4.20 

·120 5.25 -J.15 3.15 

' 

• 



n 

121 
122 
12) 
124 
125 
126 
127 

128 
129 
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--
Surveyed Average No. Deviations 

of Trees d = :x - i :Per Feddan :x 

).00 -J.40 
6.)6 -2.04 

o.oo -8.40 

o.oo -8.40 

o.oo -8.40 

2.41 -5.99 

)4.00 25.60 

o.oo -8.40 

15.30 6.90 

Number of observations { n = 129) 

E i.dl = 742.59 
Overall mean deviations ld ) = Eldl = 742.59 

n 129 

Overall deviation mean a = 5.76 
Sd. Por the new overall deviation mean 

is as follows : a = + J.21 

ldl 

• ----
;.40 
2 .. 04 
8.40 
8.40 
8.40 
5.99 

25.60 
a.40 
6.90 



• 

, 

• 

No. Size of Crown 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 
19 

Wide 

Wide 

II 

II 

II 

Medium 

II 

II 

II 

II 

II 

Harrow 

II 

II 

" 
" 
II 

II 

" 
20 II 

• n = 20 • Ex 

* Sd = :!: 91.8 
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Ts. ( 4 ) 

( Manual 1''rui t Felling 14.ethod~ 
(Averages) 

Site(Location) 

(U.Berembeita along side 
(Khor U.B. 

Arak Forest A.Kershola 

Khor Eloga A.Kershola 

Abu GurJs 11Uila11 

lPamily house)Rashad 

Arak Forest 

II II 

- (Esharak Forest 
(U.narembeita 

- Family house tree Rashad 

- Kabus l!'orest 

- lii tal Sulaiman 

Arak 1''.U.Barembeita 

Nilat Sulaiman 

Higer Yasin 

Esh.Sharak 
(Esh.Sharak Forest 
(U.Barembeita 
Higer Yassin 
Higer Yassin 
Higer Yassin 

Pruit Harvest 
Weicht/tree 

(Kg) 

325.00 

273.00 

231.00 

222.00 

183.00 

160.00 

154.00 

142.00 

138.00 

108.00 

106.00 

85.,0 

65.00 

44.f;J 

35.00 

35.00 

26.00 

27.00 
26.00 

2.!lO 
Ex = 2396.$) 

= 2390.53 • - = 119.53 Kg./tree 
JC 

• CV = :!: 77% 

n= Number of Observations 



No. Size of 

1 Wide 

2 " 
J " 
4 " 
5 " 
6 Medium 

7 " 
8 " 
9 
10 tlO 

~ 

11 " 0 
• co 

N 

12 Narrow r-1 

13 n u 
:a 

14 n 

15 n 

16 " 
17 " 
18 " 
19 " 
20 n 
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T.able (5) 

Manual Fruit Pclllir Method 
(Scatter 

Share of Crown Size 
in Total Population 

% 

i. = 246.b Kg 
we. 

i = 14).Kg 
m.c 

JO% 

i = J8.6 Kg 

M. = 128.0 Kg 

1 
2 

J 
4 
5 

l 

2 
) 

4 
5 
6 

Fruit Harvest 
(x} 

Weight/ tree 
Kg. 

325.00 
2·[).00 
231.00 
222.00 
182.00 

160.00 
154.00 
142.00 
1)8.00 
108.00 
106.00 

85.50 
65.00 
44.53 
J5.00 
35.00 
28.00 
27.00 
26.00 
2.50 

Number of Observation ( n = 20} 

Deviation 
1 d 1 

d=X --X 

205.47 
15).47 
111.47 
102.47 

62.47 

40.47 
)4.47 
22.47 
18.47 
11.53 
l).5J 

J4.0J 
54.53 
75.00 
84.53 
84.53 
91.53 
92.53 
93.53 

ll"f' .OJ 

1503.53 
======= 

E l d 1 = 150J.5J 
Overall mean deviation .lfl 1 = l50J.5J/20 = 75.18 kg 

E ldl2 = 160017.78 
Standard Deviation Sd= 160016.78 = ! 89.45 
cv = .§.g_x 100 = ~ x ioo·=2 

!·118.98 % 
a ~0 

1 cl r • 

42217.9 
23553.0. 
12425.5 
10500.1 
3902.50 

16)7. c, 

1188. l 

504. 9 
341.14 
1)2 .. 94 
18).06 

1158.04 . 

2973.52 
562~.oo 

7145.32 
7145.32 
5377.74 
8561.80 
8747.8~ 

1J6~6.02. 

1160017.7 
======:::. 

• 
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'-'ui.ill.! t 6 ) 

(~mates of 1•'ruit Collector'si 
(Average) 

No. Size of Crown Harvt?st In No. Harvest in 
lKgs)Tree lKgs)Tree 

1 Wide 325.00 25 Wide l)0.00 

2 " 292.50 26 II l)0.00 

J II 260.00 27 II 130.00 

4 260.00 28 Narrow 97.50 

5 260.00 29 II 81.25 

6 260.00 JO II 65.00 

7 260.00 Jl n 65.00 

8 260.00 32 n 65.00 

9 260.90 )) II 65.00 

10 227.50 34 n -€5.00 

11 M.edium 195.00 35 " 65.00 

12 II 195.00 36 II 65.00 

13 II 195.00 37 II 58.50 

14 II 195.00 38 II 48.75 

15 n 195.00 J9 II 48.75 

16 n 195.00 40 " 47.50 

17 II 195.00 6402.25 
Ex= ======= 

18 II 195.00 

19 II 195.00 
Ex = 6402.25 Kg 

20 II 170.00 
n= I trees = 40 

21 II 162.50 
- harvest I tree = 160.1 
x 

22 n 162.50 Sd = + 81.0 

23 II 1)0.00 Cv = + 50.6% -
24 II lJ0.00 

* n = No. of Observations 

, 
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'fable l7 i.. 

~!leration of _Regenerati~n. of Hejli;l, 

Trees 

n Forest Regeneration Ula) (!t) (~) 

Seedings Saplings Jovenilef: •rota No. Tot Ho. 
Peddan Hee tar 

--
l Abbassia 28 17 7 52 124 

2 Abu Gubeiha 51 18 12 81 193 

3 Rashad 25 8 J 36 86 

4 Khor Eldigel) 38 11 1 56 133 

Wakara ) 

5 Elsiragia 00 1 3 4 10 

6 Abu Hasheema 49 12 8 69 164 

7 Areed 00 00 00 00 00 

8 Elsahal 00 00 00 00 00 

9 Elmasukaba 92 10 8 110 262 

10 El Khazan 292 32 21 345 821 

11 Tegmala. 21 11 3 36 86 

12 
.L 

Abu Gures) 00 00 00 00 00 

"Hila" ) 

13 Ballula 57 17 8 82 195 

14 Elarak ) 182 27 19 209 498 

15 Elarak ) 241 23 8 272 648 

16 Matgolil) 20" 32 13 245 583 

17 Metolil ~ 123 21 8 245 583 

18 Matolil ) 192 29 17 238 567 

19 El Farsha 15 14 9 38 90 

20 Kadbar 00 00 00 00 00 

21 Vlad Elamin 00 00 00 00 00 

22 Elk oz 00 00 00 00 00 

l!:Xi_= 2025 EX2 :::4822 

== =~=============== 
Per Feddan Per Hecto.r 

* E(x) Ex1 = 2025 Trees E~=4822 tree 

* Overall mean (-x) 92 trees 219 tre;;s 

• Standard Deviation(Sd) +· 105 ± 249 -
• c.v.% +· 114% - • 

• 



• 

1.5.1. 

1.5.2. 

, 

• 
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1.5. Surnmarv 

1-!umber of I,ia.ture Trees Per Feddan: · 

The results obtained for estirnatinr:: the population of 

Hejlij trees, which are shown on table (1), reveal a 

pronounced abundance of Hejlij tree in the Eastern 

zone of Southern Kordofan. This is confirrr.ed by the 

high values indl.cated by e.n averar:e number of (8· 

trees per fedrlan or (83) per hectar for the surveyed 

area. This average of 8.5 trees per feddar. represent 

all mature trees includinr fruitiup: a:icl none fruit­

ing ones. 

Observation ::;ude durin~ the eurvey esti·-:-.ated thc.t the 

number of rr.ature none -fruiting tree represents 10% 

of the total population. 

Eow('vf:r in the abse!lce of aerial photor~raT1h:r fer !. he 

whole z0ne which has an area of a round 50 tbo:HH.:.r:d~ 

square kilometers (11,965,239) it is not recomr.~F:-nde<l to 

infer this fh·<iings i.e. 8. 5 tree !Jer fcd<1an ovr:-!" the 

whole area. Considerin~ the scatter of the collected 

data an ave:ra,::n of 5.4 tree per feddr1.n reems to be 

more real i!~ tj c. 

Yield Per Tree. 

Result cf mai:uc.l fruit felling ilJ ustrated in Ta.ble 

(4) ~ivc a yield of Jl9.5?. k~ per tree arithr.latic 

men:-~ ·;1i th a ~ta~1dnru dcvjntion of 91.n . To i;;;nrove 
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~his estimate the variab~lity cf the trees by crown 

size was taken into consideration. Trees of ~ide 

crown represent ?.O percent of the total r-umbcr of 

trees,tr.ees of medium crown are 50 pe"?·cent w!l:!.le 

trees of narrow crown n~e )0 percent. When consider­

in~~ this fec"t:;r !!1to the calculation the average 

yield would "be 128 J'.p; per tree. Pruit col 1 cctnrs 

esttmate is J 60 Kr: per tree. This latte!· was ob~erved 

to he biased tov:ards wide crown tree~ nr.rl becam~e the 

col lect01.·s are very enthusinstic a.bout th~ pro!)osed 

project. Her.er i .: i~ recc.mrnended to c .:incider the 

average yield ~er tree to be 128 Kg. 

• 

• 
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Quantification of Possible 
Yield at Plant Location 

Plant Location: 

After studying the possible location in terms of density 

of the Balanites aegyptiaca and the situation with regard 

to infra-structure i.e. roads, water, power and aede• of 

communication and labour the town of Abu Gubeiha was 

selected as the most suitable site for the pilot plant. 

B. Lalobe Fruit Collection Centres: 

Ten different villages are chosen as centres of collection. 

The criterion for selectDig these centres were as follows: 

1. A high density of Balanites aegyptiaca trees. 

2. Availability of minimum required local serVices. 

J. Ease of road transport to plant site. 

4. Availability of labour for collecting the lalobe 

fruit i.e. people are not 

more rewarding business. 

5. Diotance from Abu Gubeiha. 

occupied by other 

c. Quantification of Possible Yield at Collection Centres: 

The ten collection centres studied are shown on table (6). 

To estimate the average number of Hejlij tree per feddan 

at each centre the same sampling and enumeration techni­

ques discussed earlier w~re adopted. For the estimation 

of the area covered by the Balanites aegyptiaca forest 

at each centre the vegetation map drawn by Harrison and 

Jackson was consulted. The annual yield per tree has been 
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arrived at earlier in this Chapter. Hence the quantity 

of fruit at each centre is computed - see Table {J). 

aowevcr not all the fruit at the area cou1d be practic­

ally collected and nade available for the proposed 

project. Ani::::1l ?;razing, inaccessabi li ty ~t fore~ts, 

borers, wood cutters shall decrease the quantities 

available for the proposed factory. Time is nlso ~eedcd 

to organize a~~cs~ive La.lobe fruit col!ccto~s groups. 

For these re~~::>~s it es ti :::ated that o:il.'f abo;_~t 40% o:f 

the com9uterl :rield cm:l d be p!"actic1!°!.1y co~] f:Ctf'd c.nd 

r.ia.de available for the pro~o~cd. facto!"~' c·_;:r .. l~p; its 

c~rly years. 

• 
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Table (8/. 

Collc8tion Centres 

Centre Distance From Quantity of Transporte.tion 
Abu Gubeiba Balanites Cost to Abu -

In Km. aegyptiaca Gubeiha /ton in 
Ls. 

Abu Gubeiba 1-15 26888 34.00 

Sisaban 47 21600 51.00 

Kabous 44 20000 85.00 

Umm Bashi.ma 24 25501 51.00 

El Khazen 2J 21247 42.50 

Tagmala 42 4940 51.00 

Umm Berembita 112 25039 68.00 

Abase ya 119 1683 136.00 

Abukershola 130 30771 119.00 

A. 68 16)00 60 

Total 200,969 

• 
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ANNEX 3 

2- Collection,Purchasing, 

Stornr.e & 'l'ra~sport Systems 

2-1 Collection & Purchasing 

2.1.1. Forests Ownership & Utilization: 

All the forests in Sudan are owned by the Government.The 

Government has vested all powers in dealing wit~ forest 

resources to the Forest Department • The 4 year Salvation 

Recovery & Development Programme (PYP) has proposed a 

" National Re3ources :.funageDent Progranune " which states 

the following: 

" a) Establislment of a National Foresty Co!!!r.ission" \01bicb 

will repJ ace tl!e existing Poi:-esty Administration to 

permit greater e.daptation to the ch~""lging role of 

forestry. 

b) The develop~ent of an integral national " Land Use 

Policy". 

c) Conservation of the existing forest areas through 

enhanced re~u1atlon of forest clearllnce act:::vjties 

for mechanized atViculturaJ sche::nes. 

d) Increasing wood fuel $U~plies through tree pla.~tine 

~~d other afforestation programs. 

e) The promotion of forc~try development stratc~5es for 

acricul tural production & enviromental protection. 

These pointn \•rere confir.ned by the recor.::':lend~tions 

of " Kordofan Rehabilitation & Development Workshop 

Jan l 9A7" and it was .further recomrner.ded thnt " a 

corr.prchcr.~i ve curvey ls to be undertaken to assess 

the current :1..Yld potcm t itl.l nn t~1rn) rc!':ou-:-cc:; ·! n the 

• 

• 



• 

• 

• 

- 139 -

region for pre:;ent and future utilization." 

This shows that the Central & Regional Gover~~cnts 

encourage the utilization of forest products. At present 

the people in the area under study are permitted to 

utilize forest products such as Lalobe fruit free of charge 

with the exception of a negligable levy tax on wood commer­

cial use. The main role of the Forest Department is to 

protect the forests from unauthorized wood cutters and 

nomads. In areas where there are no Porest Department Off­

ices, the tribal chiefs are delegated the authority to 

supervise the forests. 

2.1.2. The Present Collection System; 

The main economic activity in Southern Kordofan is rainfed 

agriculture. This activity extends from June to October. 

For the rest of the year people seldom have any other 

ec~momic,9.cti vi ty except that some of them are en~aged in 

fruit collection. Fortunately, Lalobe starts fruiting in 

November and extends up till February. This could help in 

generating an additional income for the locals if the 

fruit is to be utilized commercially. 

At present, the LS.lobe collection practices are not 

organized due to the negligible demand for the fruit which 

is reflected in a low economic value, resulting in a JJU:t.r­

ginal collection activity. The main collectors are children 

women and nomads who collect small .::uantities in their 

leisure time and consider it as a marginal source of income. 

'l'he collection ~roces::: is not done by any devices or 



- 140 -

measures ~'r.d depends ;.1tlinJy on the rer~onc.1 ccn·.1e1:ie:'.'lce of 

the collector .• So,rneasures 1 i!:e quantity, quuli ty, tL'=le 

for cclJ~cti-::>n, ri~c!·ing ~md delivery are r:ot :>l:l1lned for, 

:!Ild hcuce it is eri1:i::e to depe~d on t!le p:!'"P~e!'lt systei;i 

f'or the sup9ly of l3ree qu~tities. 

The collectcrs !!!>:=~ly coll cct the f.:iJlin;"; I.alobe wd some­

times clilcb t!?e tTees to s'ha.l:e the branches for falling the 

f'n1its. The collected quontities are packed L~ sacks ( a 

sack weieht is approxi~~tely 70 Y.g.), or s~aller local 

p.:icking r:l.'l.tericl :-.-r.d they tr~sport it by neans of' a:dmals 

or on shculder to the ncare3t ::ar~·:et. T:"le quenti ties collec­

ted are usua.Jl:r 1.i!I!ited by the following factors: 

a) Pruit collection is not the nai.."'l occu~tion of 

these collec'!:crs ~nd t: .. e:,r us;.ia!ly coll cct the 

quantities ennu~°:'! to 'hcl".) them ;n obt;li!!.;Tl~ 

enough :none~· to ?t•~ch:~se t!:c nece.:::3al"'J do.;.r::;tic 

good:; e.~. !"u;::.:.r, se:.lt, tea •• etc. 

b) · The collector in li~ited by the tran~~ortation 

factor. '!'he:,· are t!sac.l_Jy liv5.ng :iri remote arc~s 

a:1d the thick fore,gts liincler vehicles fro!?! reo.c~~jn~ 

these nreas. !~ven if the collection erea i:J not fo.r 

from t!:e !'.'fdn rand, the c olleetor usuaJ. ly would not 

hD.ve cr!our;'h l'.•one.: to r&Y for tro.nsp(Jrtation. 

c) The demand for and tr£ prices of Lalobe do not 

enco:.;ro.ge the local tr3dern to org:?..9lize S?:d f inF.:nc e 

the collectlon octiviticn. 

• 

• 
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So, the collection activity is solely vested on the 

inclividual co]lcctor who is limited by the afore­

mentioned factors • 

2 .1. J. The Pre::;en t Purchas i..111! Sys tcci; 

There i.s no e::;tabl}.shed i>urchru;ing 3ystem for L."'tlobe• 

The quantitie~ tr~ded are very small and the Le.lobe 

tr::..de is not cou~idercd as on important economic acti-

vity. 

The collectors tl!lu~l1y tr:L~~port the collected quantities 

to the nearby rn:irkcts. Usually, there are few !'.'COnle who 

are trading in Lalobe. The collectors selJ their fn.iits 

to the loc:tl rctc.ilorn. Some of these rcta.ilors :;ell 

directly to the consune~s, mainly children, mid others 

store it end sell it later to the w~clese.lers wr-o come 

fros najor towns such as Khartoum,Y.osti, Al-ObP.id and 

Abu (;ebieha. 

The prj_c e fron ti:e coll cc tor to the retail or Pre ar1'"1 ved 

at throu~h bar~ninin~. The retailor:; refrain from buying 

buD:: quonti tie~ due to: 

a) Storage problems; b) Durntion of storing the product 

end c) UncertQ.inity of selling the product. 

The price froo the local retailor to the wholesaler is 

dete!T-l:i.ned ~J the forces of s11pply and derr.:ind ond bar­

gnin L~e iD Cll~o the key determi.nnnt of the fir.el 9rice • 

The prices nre u~ually ve-ry low e.g. in 1987 /88 season, 

the price p e~ n:ick of Lo.lobe (approx. 70 Ke; ) fron the 

re tailor to the ·:,~:ole::rnler ranged between £s. 9 r1nd £s 15 
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(US$ 2-4) while ~ emptj nncx r.as sold for about £s.4 

'Ji th such a v.recl: trade activity people who deal in 

I.a.lobe never thouG}1t of iesienine special ~torage faci­

lities for I..al.obe. 

The Prouosed Collection & Purchasing System: 

The cor.u:;ercial ntilization of Lalobe ~Jill de:finitely 

affect the de'Cl~nd for -the fruit. 

The collection nctivity will dci"initely be more intensive 

if the r>rices of Lalobe reach a level thnt could incuce 

more people to be involved in the co1Jcct1on activity. 

To !!1.-1.ke ar. equilibrium between an affordable price ~J 

the u3er (manfacturer) and an equitable direct ~et~rn to 

the collectors, the collection nnd purchasinr; prr.ictices 

must be organized. With the present mal:>r~ctices in 

trade ond the absence of consumer !'l'otec tion, it ..-:ill be 

qPi te dan.:,e:-ous to depend on an u.nor3n..'Yl ized raw !":lntcr5.nls 

supply. As expe:::-ienced in the !1t'.rketing of other cor:;.:erc:ial 

forest products, the traders will tend to monopolize Lalobe 

trade exerting pressure through fixing the ~ices and 

playing with the supply to get inflated prices. At the 

same time the collector will not benefit from the project, 

as the middlemen · will offer low prices to the collector 

in order to mnxiniise their profits. In that way, the coll­

ector might be dicournged froQ collecting the required 

quo.ntitien. This experience bas resnl ted in the forma-

tion of Public Sec tor Cornpn..'11 ico to or5on ize the trade 

• 

• 
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in such products e.e. Gum Arabic Company nnd Oil Seeds 

Cor.ipany. 

The new collection & purchasing ~Jste?r. should consider 

the followinc factors: 

n) The mnximum benefit of this project ::;hould go to 

the fruit collector,off'ering him an additional 

::.ource of incorae that will encourage ~irn to be ~ore 

involved in the collection activity. 

b) The system should be designed to msure the contin­

uous flow of raw mater~als through shorten jng the 

supply line::; by discourn~ng brokers & middlemen 

to monorolize the Lalobe trade. 

c) The development of more adv::ll'lced c olJ.ection systel!'.s 

ond extendi.r..g service facilities to the collectors. 

d) The storaee & tronsportation should be extended & 

controlled by the r>rojcct nonagement a."ld to encat~r­

aee & justify dealing in cor.r.ierciul quantjtie~. 

The .proposed colJ ection and purchasinr; system is derived 

from the experience of the " Gum Arabic ComPlL'"lY." \"thich 

stru~gled for about twenty ye2rs to come out vrith the 

pt"esent system. 

The main similarities between Lalobe & Gum Arabic trade 

are : a) that both of them are forest pro<lucts; b) that 

there is an overlap in the growing area • 

This means that if we introduce a system similar to the 

Gum Arabic Co. 3yo tern, it will be accepted by the people 

in the area and could \"lork smoothly. 
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The main steps inorganizing the collection 311d purchasing 

:::y::: tem are: 

(i) Fonn3tion of an orcmiization thnt looks after 

collection,~urchasing, storage and tr~sport 

of Lalobe and be responsible for the mgt. of 

these activities. 

(ii) To reserve certain areas where dense La.lobe 

forests are located. This will give an oppor­

tunity to protect these forests and a euarantee 

that f"C"Uit collectors will do their jobs without 

interference fn>ra individuals, tribes or local 

forest authorities. This is also in li~e with 

govenunent policy. 

{iii) Assign certain collection centres r.cnr the main 

collection areas and ~rovide them v::!..t~ the 

foll 9\'ling: 

a) Bui:;.ding of Storage FncilitiP.s. 

b) Centre for Extension of Serv~ce Facilities to 

Collectors e.g. Water Supply ,r.~edical Care, 

Coll cction Tools,Packing r.~aterio.ls etc. 

{iv) Appoint a.'1 Agent in each Collcct1on Centre. 

This age·at :::hould work either en cor.cr,i:mion basis 

or on the fixed price basis (having two ?rices: 

from the collector to the agent & from the agent 

to the pro~ect) 9 

At later !lt:!ge:: more tkm one price cn:.ild be fixed 

according to quality r.md pJace of dcljvery. 

• 

• 
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Fix Lalobe selling price before the collection 

season. Thi$ will ensure that: 

a) A rccsonable price is !ixed to justify the 

comr.ercial utilization of tbe product. 

b) The fruit collector will be the direct 

beneficiary from the collection activity 

:md that the price is high enough to make 

more people involved in the collection 

ac ti vi t'.f. 

c) The collector will be a:.vare of the selling 

price. 

d) El r.:inntion o:f black marl;: et activities, 

rniddJemen, brokeT's t'- unfair trade !'racti.ces. 

e) Control of the pricing policy for the raw 

materials & finished productn. 

(vi) Arrange for tra!!Dport -".lcilities fror:i the centres 

to the cer~tral processing area • 
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Prooosed Fruit Collection Uethod: 

As stated eari:Ler, the mature Balani tes ae£Yptiaca 

" llejlij" tree is a tall treeo It starts fruiting 

at an age of 7-10 years. At this age and under nor­

mal growing condj_tions it attains a height of 6-8 

metres. It reaches maturity at lin age of 20-25 years 

attainin~ a heie;ht of up to 10 metres._. 

The Lalobe fruits do not ripen all at one time, but 

the season extends from mid - November until 

Pebruary. The ripe fruits detach from the stalks 

mainly durine the night. Detactunent of the fruits is 

also effected by the winds, or by inducing the ripe 

ones to detach from the stalks and fall to the ground 

by shaking the branchlets either by hand or uGing a 

hook. The latter should be relied on in order to 

collect fruits for corr~ercial purposes. Cere ~ust be 

taken that the shaking should not be vip;orous to the 

extent that causes green fruits to detach from the 

tree. 

Some of the treez are climbable, in particular the 

old ones because they have their thick branches 

bare of thorny branchlets, thus allowin~ fnit collec­

tors to stand on them and shake the branchlets by 

hands and/or hooks. If, however, there are small 

branches on top of the trunk,that prevent climbing 

• 
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they have to be cleared off by using axes. 

It is recommended that the fruit collectors move 

in twos, the first collector to climb the trees and 

shake the branchlets, and the second to collect the 

fallen fruits. If the ground under the tree. is bare 

and solid the epicarp of some fruits might break d~e 

to impact against the groun4. To prevent or minimize 

further breakage of the epicarp, the ripe fruits are 

better collected in n Raikas " ( Shallow wide rouna 

containers made of bamboo, singular - Raika ). After 

collecting the maximum amount that could be carried 

on shoulder ( 25-35 Kg) this would be transported on 

shoulder to a drying place. The drying place should 

have a clean ground covered by pieces of mats, fenced 

either by iron net work or sticks - to prevent grazing 

animals from eating the fruits,and preferably guarded 

by one man. Each lot of fruits that arrive to the 

drying place should be left for 2 - 3 days under direct 

sun to dry before packing into jute sacks and transpor­

ting to the intermediate store by animal driven carts 

( 2.5 - 3 tons load each ) • 
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Intermediate Storage: 

The intermediate store could be a mere open yard with 

a cemented ground and brick walls in the markets of 

the villages chosen as stations tor intermediate 

storage. The Lalobe sacks could be stacked one on top 
a 

of the other to/height reachable to porters when loa-

ding the factory trucks with sacks. This type of an 

intermediate store is found in Northern Sudan where 

they are used to store dates. However, in the case or 

the Lalobe fruit intermediate storage, one sack might 

not stay for more than one week in the intermediate 

store before it is transported to the central store in 

the factory by factory trucks. 

The Central Store: 

The central store in the factory could be a rectangular 

shed with a cemented floor. The walls (maximum height 

abdlut. one metre) should be of bricks,because wooi though 

usually cheaper than other materials, is less durable, 

more inflammable and is more exposed to infestation by 

pests. On top of the brick walls could be fixed an iron 

network ·that reachs up to the roof thus allowing natural 

aeration of the fruits. The roof could be made of corru-

gated Zink which is widely used in Sudan. Inside this 

store the Lalobe sacks should be stacked in a way that 

ensures good aeration. Such a store is constructed in 

• 

• 
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in a modern factory at Khartoum North, that used to 

produce an alcoholic beverage from dates in the past 

before banning this type of industry by the Sudanese 

Government in 198). 

It is desirable that the total capacity of the central 

store should be sufficient to accommodate all the 

Lalobe fruits that arrive at the factory at the peak 

of the season. Storage requirements could be calculated 

from graphs shoWing receipts of fruits and processing. 

Processing goes on for a long time (7 months), but the 

period during which Lal.obe fruits are received at the 

central store is short (60 days). Processing 1:1ay be slow 

in starting, so that it may be that at the peak receipt 

time, about 20 days after the season opens,storage must 

be found for about(1CJ,OOO)tons of fruits. Care must be 

taken not to store the fruits during the rainy season 

( May - September ) because the fruit mesocarp absorbs 

moisture leading to inevitable sticking and lumping of 

the fruits together. This problem of course is not 

encountered when nuts are stored. 

Without going into too mariy details, the following 

remarks may be made: 

1. It is to be expected that the fruits will arrive 

at the factory at a lower rate at the beginning 

of the harvest season than at the end,whatever 

the duration of the season may be. 



- 150 -

2. It is expected that the production will go at a 

lower rate in the beginning due to the lower 

efficiency at the start of operations. Once the 

factory is working at full capacity the produc­

tion rate will soon become steady. 

The details of the storage requirements will be dis­

cussed in the next phases of the contract (i.e. Design 

and Technoeconomic Feasibility Study). 

• 

' 
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2.3. Transportation 

The need for rural transportation have receive& compara­

tively little attention in the country. All the invest­

ment in this sector is mostly by private sector and the 

role of the government in that part of the country is 

negligiable. This inadequate growth of this basic infra­

structure has been an important factor in the state of 

imbalance in the country. 

Traditionally, the dominant ~odes of transportation in 

the area are: 

Human Portera.ge: 

Head - Shoulder - and back loading, or hWilan porterage, 

is still the most common method of load-carrying in 

Kordofan District.Human porterage, however, is not the 

best modes of transport; the movement is slow the loads 

are limited and can only be moved short distances.Head 

loads are usuall~ limited to about 4e% of body weight 

(25-35Kg). This mode of transportation seems not to 

work in ~ase of mass collection. 

Even for small capacity of 20 tons per day we need more 

than 5000 porters. With simple cal~ulation, that will 

be expensive and the control is more expensive. 

Pedal Vehicles: 

Bicycles are used as means of personal transport exten-

sively in the area but their utilization as cargo carrier 
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is rather limited. Bicycle loads can be increased by 

different modi.fications, e.g. attaching trailer, 

tricycle, but their use is rather uncommon in develop­

ing countries. This needs a growth of a bicycle indus­

try in the area to meet the needs of the project. It 

will be rather impractical to think about that at this 
of 

stage since the asseJBbly/ spa~ parts for bicycles 

require hard currency to import them at the present 

economic situation. It is advisable to use means of 

transportation using indjgiaous raw materials and parts. 

Animal Transport: 

Animal used for transport purposes include donkies, 

horses, camels and oxens. Power output varies,but in all 

cases is much greater than that generated by human beings. 

Thus greater loads can be moved though speeds are slow. 

To make use of this characterstic we can increase the 

payload and keep the speed static. In addition we have to 

make use of the indigi;nous raw materials. This could be 

achieved by developing locally made animal car·ts. This 

could be made or wood and driven by donkies or oxens. 

We only need wheel rims and tyres. The rail could have a 

maximum payload of one ton and moves at J-4* Km/h. This 

will remarkably increase the quantities to be carried to 

intermediate stores. The advantage of the animal cart is 

that it could be used in all weather,roads,different 

services and it has more manoverrability in the forest. 

• 
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This could be used in trasnporting Lalobe fr--·~ the forest 

to the intermediate stores. Their movement should be 

scheduled in such a way to cover the collection areas 

where the collectors are working in a particular time • 

There should be small collection and packing points in 

the forest •here the cart will load from. The small coll­

ection centre should also be as camp for the collectors 

wherethey could live, cook and keep their tools and 

belongings. 

Motorized Vehicles: 

The only long distance transport mode used in the area 

is motorized vehicles. Although motor vehicles have long 

been known in the Sudan, but their impact in that area 

has only recently began te be felt. This has largely 

been due to the absence of any serious building pro&ramme 

until recent years. 

However, in this chapter, we Will consider the role of 

motorized vehicles in transporting the Lalobe from inter­

mmediete storage to the central storage. 

The vehicles operating in the area all light trucks the 

payload of which ranges between 6 to 8 tons and that is 

mainly due to the physical features of the area. Most of 

these trucks come from Central and Western Sudan bringing 

consumer goods such as sugar,salt, tea,flour and taking 

fruits and wood protiucts • 
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Quantity of Lalobe to be Transported: 

ne optimum crushing capacity for this project will be 

determined at the feasibility study stage.Provisionally, 

the crushing capacity is thought to be 10 tons of kernels/ 

day. 

This is based on the following: 

a) For~st reservation needs a lengthy procedure. 

Starting With a low capacity will enhance the 

administrative problems and results in quicker 

decisions. 

b) A provision is made for the response of the 

collectors at the beginning of the project. 

c) Less cost of stores buildings. 

d) Less investment in transportation facilities. 

e) Disposal of waste •ill be easier and does not 

result in environmental problems. 

f) Less effort will be required to market the 

finished products. 

g) Better control on the project and less adminis-

tration costs. 

If we.assume that the number of working d.ays per annum 

is 210 days, tJ total annual requirements of Lalobe 

keniel Wi.11 be 2108 tons, which needs 21,000 tons of 

Lalobe whole fruit. So, the requirei quantity of Lalobe 

to be trnaported from intermediate stations to the 

Central Station is 21,000 tons. 

.. 

.. 
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II. Possible Harvest at Intermediate Station: 

Table { 8) Chapter (1) shows the proposed intermediate 

Centres, their distance from the Central Station,the 

possible harvest at each station and the transportation 

cost per ton. 

However, due to practical limitation we may assume that 

the collectable quantity of Lalobe fruit in the first 

year is 4~ of the possible harvest. To determine the 

intermediate stations which cauld supply the central 

station with the required quantity of Lalobe, i.e.21,000 

tons per ar.num, the following table should be con$idered; 



Station 

.Abu Gubeiha 

Seisaban 

Kabus 

Umm Hashima 

£1 Khezan 

fegmala 

Umm Berembita 

Abbasiya 

Abu Kershola 

A.bu Gureis 

Total 
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Table l 9) 

Proposed Main Intermediate Stations 

Distance From Collectable 
Abu.Gubeiha Qty 

Km. fl.Tons 

1-15 10,755 

47 8,640 

44 9,600 

24 10,200 

23 8,499 

42 3,176 

112 10,016 

119 673 

130 12,308 

68 6,520 

80,387 

Transportation 
Cost/ Ton 

Ls • 

34.oo 

51 .. 00 

85.00 

. 51.00 

42.50 

51.00 

6a.oo 
136.oo 

119.oo 

60.00 

The two major factors affecting the selection of a station are: 

the collectable quantity, the distance and the transportation 

cost. So, the proposed,intermediate stations to supply the 

required quantity of Lalobe to the Central Station are: 

Intermediate Station: 

Abu Gubeiha Area 

Umm . Hashima Arca 

El- Khazan Area 
Total 

Qty( tons) 

10, 755 
10,290 

8,499 
29,454 

• 

• 
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III. Transportation Costz 

Let us assume that the supply of Lalobe from each 

station Wi.l~ be as follows: 

Abu Gubeiha Area 

Umm Hashima Area 

El- Kbazan Area 

Total 

8000 

8000 

5000 

21000 
===== 

There are two alternatives to calculate the transportation 

cost and these are: 

a) Transporation Cost: Hiring Vehicles: 

According to Table ( 10) the cost of transporting 

the required quantities will be as follows: 

Table (lo) 

Transportation Cost on Rental Basis 

Station ~uantity Cost/Ton Total Cost 
Ton Ls. Ls. 

Abu Gubeiha a,ooo 34.00 272,000 

Umm Hashima 8,ooo 51.00 408,000 

El-Khazan 5,000 42.50 212,500 

Total 21,000 892,500 

b) Transportation Cost : Project Own Fleet: 

In case of using vehicles owned by the project, 

the following assumptions should be consideredz 

1) The payload of vehicles to be purchased 

is 8 tons. 
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ii) The selling price per vehicle is Ls.J00,000 

(Three Hundred ~housand Sudanese Pounds). 

iii) 

iv) 

v) 

The estimated lif c of the vehicle is 10 yrs. 

The vehicle daily milace is 250 Km. 

The number of operating days of a vehicle 

per annum is 21Q days (excluding the rainy 

season). 

vi.) An interest in capital is estimated at 15%. 

vii) Fuel, oil and lubricants, tyre wear,.erew·: 

wages and other operating expenses have been 

based on a study made by the Transport and 

Conununication Section, Ministry of Finance 

and Economic Planning 1985 after updating it. 

Accordingly, the vehicle operating cost Will be as 

follows: 

• 

, 
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Vehicle Oparati.ng Cost 

1. Fixed Costs: 

Crew 

Depreciation 

Interest 

Overheads 

Other Fixed Cost {Liscences,lnsurance) 
etc. 

2. Running Cost: 

Fuel 

Oils & Lubricants 

Tyre Wear 

Repair & Maintenance 

Total Operating Cost 

15,120 

5,520 

10,000 

10,000 

18,508 

30.ooe 

30,000 

2,032 

1,700 

82,240 

40,640 

122,88e 
======= 

The operating cost of a vehicle per kilometer will be 

found using the following formula . . 
Vehicle Annual Operating Cost 

No of Km/day x No. of Working Days/ Annum 

= 122,880 
250 x 210 

= Ls. 2.34 
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This figure varies depending on the vehicle usage. 

The following table shows the cost/ kilometer in different 

situations using an 8 ton payload vehicle: 

Table (11 ) 

Vehicle Operating Cost/Kilome~er 

._ Mele~elAnnum O.eera.ting Cost Ls/Km 
Working Km/Day Total Fixed Variable Total 

JO 

60 

90 

120 

150 

180 

210 

250 7,500 66,376 5,805 72,181 9.62 

250 15,000 69,020 11,610 80,6.)0 5.37 

250 22,500 71,664 17,415 89,079 J.96 

250 J0,000 74,308 23,220 97,528 J.25 

25Q 37,500 76,952 29,025 105,977 2.8J 

250 45,000 79,596 34,830 114,426 2.54 

250 52,500 82,240 40,640 122,880 2.34 

To find the cost of transporting one ton from the intermediate 

stations to the central station using the above rates we find 

the following: 
Table ( 12 ) 

Transportation Cost Per Ton 

Working Days A.Gubeiha Area Umm Hashima El Khazan 
Ls. Area Ls. Ls. 

36 18.04 28.86 27.66 
.60 10.07 16.11 15.43 
91 7.43 11.88 11.3' 

120 6.o, 9.75 9.34 
150 5.31 8.49 a.14 

. 180 4.76 7.62 7.30 
210 4.J, 7.02 6.72 

• 

• 

' 
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The table shows that the longer we extend the working days 

the less becomes the transportation cost and this is a 

well known economic principle. Un.fortunately, the Lalobe 

fruiting season duration being two month only acts as a 

constraint against extending the transport working days. 

It extends from Mid - November till the end of February of 

each year. 

Another constraint for extending the transport working days 

is the rainy season. The rainy season extends from Kay up -
an 

till end of September in
1
area With heavy rainfall and unpass-

able track roads. The area is almost completely isolated. 

during the rainy season. This is why we assumed earlier that 

the working days are 210 (7 month only). 

So, the maximum time to extend the duration of transportation 

is six month (from November to May). The two - month season 

could be extendedby·building stores that could accomodate the 

appropriate stocks to keep the vehicles occupied for 6 month. 

Taking an 8 ton payload vehicle, doing four return trips a 

day for six month period will transport a total of 5160 tons. 

To transport the 21,000 tons we need four 8 ton payload vehic­

les to be purchased which will cost £s.1.2. million. 

The cost of transporting this quantity will be as shown in the 

following table : 
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Table ( 13 ) 

Transportation Cost Using Own 

Vehicles 

Intermediate Station Quantity Transp.Cost 
Ton £s.lton 

Abu Gubeiha Area 8,000 4.76 

Umm Hashima Area s,ooo 7.62 

El-Khazen Are<J. 5,COO 7.Je 

Total Transp. 
Cost Ls. 

JB,080 

60,960 

~6.200 
·135,540 

So, the annual savings on the transportation cost in this second 

alternative over the first alternative is £s. 756,960. The savings 

for two years will purchase about five vehicles. The only addit­

ional costs are building extra ahedcd stores to keep the Lalobe 

stored for longer periods in addition to the administrative 

expenses. 

Which Alternative to Select ? 

From the above discussion it i~ obvious that the second alter-

native is more attractive economically. It's succP.ss depends 

entirely on availing funds for the initial investment on vehicles. 

However the vehicl~ cost could be remarkably reduced if they are 

imported and exempted from custom duties and other local taxes. 

• 

• 
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Organization of Purchasing, Storage, & 

Transportation Activities: 

A pro~ect like the one under study needs to be well 

managed and controlled by defining our objectives and 

tackling the problem in a scientific approach that could 

reach the target, The administration and control of the 

operations through well calculated costs and benefit 

analysis. Part of the control system is the organization 

of the main activities that is : Coliection, purchasing, 

storage and transport. 

2.4.1. Collection: 

The collectors Will be divided into groups, depending on 

the intensity of work loa(l. Will be assigned a location in 

the forest and that location will be considered as a field 

collection centre and camping place. 

A group leader should be assigned to look after the collec­

tion activities, the drying, the collection centre, the 

packing and the loading of Lalobe. He should also keep 

record of productivity per worker, total quantity collected, 

quantity delivered to intermediate stores a.~d the expenses 

of the camp. This is in addition to his role as a group 

leader in organizing the living aspects at the camp. 

2.4.2. ~el4 - Intermediate Store Transport: 

If the cart system is adopted then, the cart d~iver has 

a number of responsibilities: 
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He transports Lalobe from the field to the 

intermediate stores. 

He transports tools, empty sacks, personnel,food 

stuffs water etc. from the intermediate station 

to the field station. 

He keeps record of the quantities delivered with 

both the Iield team leader and the intermediate 

store keeper/agent. 

2.4.J. Purchasing: 

An agent should be appointed in each location and be 

appointed on profit or commission basis. The agent will 

be responsible for : 

Receiving and inspecting the quantities comming 

from the field. 

Properly storing the received quantities in the 

stores allocated by the project canagement and 

excercising an inventory control system that 

facilitates the appropriate supply of raw materials. 

Keeping record and administer the stors and transport 

activities. 

Supplying the field camps with the rgquired materials. 

2.4.4. Intermediate Store Central Store Transportation; 

The administration of the proposed transport fleet will be 

entrusted with a supervisor who will also be responsible 

r 
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For the fj cld interr.tedir-te store transport. His ma.in 

responsibiljtien wi!J be : 

2.4.5. 

Working in lat~on with the central store rnana;,er.tent 

to see the required quantities an<i the collection 

points. 

Scheduling and proper routing for the vehieles fro~ 

collection centres (intermediate stores) to the 

central stores. 

Keepine a record of the quantities of Lalobe received 

and. delivered. 

Lookinp; after the supply of ve!~len with the required 

fuel, oil,lubricants and petty cash expenses. 

Looking after the maintenance of the vehicle and 

secure the nupply of spare parts. 

The Pro,j ect t:anae;enent Team: 

A project rna1?nr:er is to be assigned at the top of the 

organization pyranid who will deligate part of the 

authority to the following personnel: 

A Jroject Engineer; to be responsible for the 

technical part of the project. 

A Transport Officer • to be directly responsible 

for the manar;ement of fleet of trucks and look 

after the op eration of the field transport 

through reports and spot checking. 
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Collection & Welfare Officer: to be responsible 

for the collection, packing ,delivery of Lalobe 

in addition to looking af'ter the welfare of the 

collectors camps. 

Project Stores Superviso~: to be responsible for 

the maintenance of store keeping and control of 

raw materia.l.s and supplies for the project. His 

role is to keep a constant flow of raw materials 

from the field via the intermediate stores to the 

central stores to keep the process running for all 

its working days and keep the fleet at a maxi.mum 

utilization point. 

Project Management Accountant: 

A qualified Management Accountant should be appointed 

to keep record of all the operations and assign costs 

to different operations. 

It seems that the personnel cost will be too high 

compared to the size of the project. The personnel 

cost should not be assigned to the oper~tions and 

should be allocated to the project managP.ment because 

under normal conditions such persoJUlel will be assig­

ned to a larger project. 

• 

• 
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ANNEX 4 

J. Nomination of Location For 

Setting Up The Model Scheme 

During the tear.! first field survey (April 1987) which was 

described in the Prof;Tess Report Eay 1987, the team 

observed that Abu Gubeiha lies at the centre of Le.lobe 

growing area. Althou~h we limited our present survey to 

areas North of Abu Gubeiha town, for the purpose of this 

study, La.lobe forests extend south and east of Abu 

Gubeiha to the Southern Re~ion nnd the White Nile. The 

surveyed aree is ~elected due to the following fectors:-

a) It lles within the vicinity of the Central 

Station (Abu Gubeihe.), so transportation 

cost will be minimized. 

b) It lies 011 the main road from Central Sudan to 

the area where the road traffic is more inten~e 

and this will facilitate transportation of raw 

materials and distribution of finished r;oods. 

c) The collectable quantity will meet raw materials 

requirements for the proposed project. 

d) The area is more secure and der.sily inhabited 

the thing that secures a permanent supply of 

manual labour • 
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The central location is selected near the Lalobe groWing area 

because the cost of transporting raw materials is about ten 

times the cost of transporting the finished products. This is 

illustrated by the folloWi.ng transportation cocparison. 

The comparing is between two locations, one within the 

vicini~yof raw materials (Abu Gubeiha) and the other is 

far frora raw materials but characterised by being a main 

market, good tr.ansportation system and better services & 

a quite a number of already established oil mills. 

The vehicle routing method is used to find the total tra­

velled distance from intermediate stations for both 

locations (Table ( 14) and Table { 15). 

The result was as follows:-

From Intermediate Stations to Ummruwaba 

From Intermediate Stations to Abu Gubeiha 

Kilometers Saved 

% Saving in Transport Cost 

KM -
606 

~ 

ill 
25.2% 
::=== 

This ratio increases with the increase in distance from raw 

materials area. The selection of the location in Abu Gubeiha 

which lies at the centre of Lalobe growing area, will have 

the following advantages: 

Saving in Transportation Cost. 

The Project can make use of the other unsurveyed areas 

east and south of Abu Gubeiha in case of establishing 

a mass producing unit. 

• 

• 

I 
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Table(l4) !!tliicles Rcuting : Intermediate Stores-Abu Gubeiha 

a) ~~ileage Matrix: 

Distance :from 24 75 119 130 112 47 42 44 
Abu Gubeiha Urnmhashima AbuGureie A9-a&1J"& A, l<ershula UmBerimbi ta Sisaban 'l'agmala Kabue 
_Jn Km 

75 Abu Gureill 68 

119 Abbasiya 125 86 

130 Abu Kershula 157 180 54 

112 Um Berimbita 140 155 120 48 

47 Sisaban 11 109 117 98 70 

424 Tagmala 66 88 95 92 76 22 

44 Kabus 60 66 75 96 101 53 
... 

J4 - ...., ... 
I 

23 El-Khazan 44 77 99 111 99 42 23 24 

---·-··-·· ·- -·----. 



Table {14) 

b) Points Saved Matrix: 

··-· - --- - - --·· - -·--
Location Um, Hashim A. Gureis Abbasya A.Kershole Umberirnbita Sisaoan '.1.' at;1.1al a. 

---- ------ ·-·- -----·· A\u··Gureis 31 

Abbasiya 18 108 

A.tcershula -J 65 195 

Ura Berimbita -4 32 111 194 

Sis a.ban 0 13 49 79 89 

Taemale. 0 29 66 80 -8 61 

Kabus 8 5J 88 68 55 )8 52 

El Khazan 3 21 43 42 36 28 24 

- Optimum Route: Abu Gubeiha to El-Khazan to Kabour to Tagmala to Sisaban to Um Berirnbtia to 

Abu Kershola to Abbasiya to Abu Gureis to Urrun Ha.shima to Abu Gubeiha. 

- M.i::.eage : 453 Kilometer 
Point Savez 779 

-

Kaiua 

-
43 

... 
""" N 

I 
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Table (15) Vehicle Routing: Intermediate Stores-Ummruawaba 

a) Mileage Matrix: 

Abbasiya A.Gurais· U~Hashim A.Gubeiha El Khazan Kabours Tagmala Sisaban U.Berimbeta 
88 195 217 206 185 102 177 199 167 

195 A.Gurais 86 

217 Um Hashim 125 

206 A. Gubeiha ?19 

185 El Khazan 99 

162 Kabour 75 

177 Tagmala 

199 Sisaban 

95 

117 

167 Umm Brembita 120 

119 A.Kershula 54 

68 

75 

77 

60 

88 

109 

155 

140 

24 

44 

60 

66 

71 

140 

157 

2.3 

44 

42 

47 

112 

130 

24 

2.3 

42 

99 

111 

.34 

5.3 

101 

96 

22 

76 

92 

70 

98 48 

.... ..... 
""' I 



Table.Ll:.2.1 

b) Points Saved Matrixi 

Abbasiya A.Gurais U.Hashim A.Gubeiha E. Khazar. Kabous Tagmala Sisaban U.Brembita 

-
A.Gurais 197 

- - J. Hasim 180 344 

A~Gubeiha 175 326 399 
I 

El-Khazan 174 303 358 368 

Kabcus 175 297 319 324 32J 

Tagmala 170 284 328 341 339 305 

Sisaban 170 285 345 358 342 308 354 - - I-' ..... 
::-

u. Bermbita 135 2C!f ~44 261 253 228 268 296 - I 

A. Kershula 153 174 174 195 193 185 204 220 238 

Optimum Route: Umm Ruwaba to Abbasiya to Abu Gureis to Urnm Hashima to Abu Gubeiha to 

El Khazan to Kabour to Tagmala to Sisaban to Umrn Berembita to Abu.Kurshola 

to Umr.'\ Huwaba. 

Points Saved& 2824 

Mileage 1 606 Kilometer 

,.. 
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The project will create employmer.t opportunities for 

local population • 

There is a potential market for finished products, 

specially oil, because people used to consume it 

and hence we avoid an additional transportation cost 

of oil for human use. 

J.2. Finished Products: 

The area is also considered as a potential market for finished 

Lalobe products, the main reasons for that are:-

a) Abu Gubeiha is considered as the main market 

for Easteni Kordof an Region and supplied the 

whole area with consumer goods and a distribu~ 

tion centre for agricultural and forest products. 

b) The area is linked by road transport to the other 

parts of Sudan and to the villages and towns vf 

South Kordofan. 

c) The people in the area are already used to the 

Lalobe products, specially oil. 

d) There is an oil mill in Abu Gubeiha suitable for 

processing Lalobe and its owner has shown his 

willing to cooperate. 

e) The owner of the oil mill has been eranted a lis­

cence to establish a soap factory at Abu Gubieha 

and he is enthusiatio about usi.Jl& La.lobe oil as a 

raw material for soap making. 
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J.J. :Iominatio:i of the Central Oil !.:ill: 

The fc..ct tililt tiH~:'e iz e.n oil mill at Abu Gubeih&. udds 

;nore wcir:ht to 0111· propona1 ·'.'lf Abu Gubeiha to 'he the 

Central Statio:-i for processing the Lalobe fr.tit. 

The oil mi.11 p.!·ocesses sesame seeds and pe2.nuts. At the 

moment it has 3 e:".p<-:11 ers; One Buharat expeller of 6 

tons/day ca."!)ac·; ty ; one trumex expeller of 5 tons/dn.y; 

one new chinese (200 A-J) expeller uf 9-10 ton~ of pea­

nut/day; and anc-t'.1.er new simi::!.ar chinese exrieller which 

is not yet in~tnlled. 

The :nill also il•::...s 2 "Andcria" diesel cnof:ines ior electric 

power generatio?1, une to ope!'ute the :nill ~md the ot!lf:?r 

one a .standby en.-;ine. It also has oil storage ta?1}:s and 

an oil filter. 3c.sides these facilities the oil gets its 

ovm water suppl~{ fror.1 a well at the pre:raise:;. It al~o !l~s 

plenty of 3pace ~or addition of new pieces of equi,~e~t 

tho.t are neces~:~:ry for prepnr:1t:i on of the Lalcbe fr:_;i t to 

~et the kern~ls for pressing. 

Since the oil mill processe~ peanuts for oil production 

thi.s meann thn.t :it woulc! be !::Ui table for processing the 

Lalobe kernel owing to the resemblance betw~e~ the Lalobe 

and the peanut kernels (see U-:UD0/10.494, April 1983 

Balani tes aegpt Laca 11 , An Unutilized Raw ti:aterial Potentic.i 

Ready for Agro - Industric.l Exp'iottation TF/INT/77/021). 

In addition to all this, t;.e owner of the oil mj_ll is very 

much interested Jn t~is project and is willin~ to cooper3tn 

with the IRCC for i~1lementaticn of the ?roject. 

• 

I 
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J.4. Transportution: 

The lack of railway and river transport services in South Kor­

dofan has encouraged consideration of an alternative transport 

mode and an increased emphasis is being placed on road transport. 

The demb.Ild for road transport is emanating partic~larly from 

high value and perishable commodities. The lack of an adequate 

system from the production centres to the main consumption areas 

has been a major hinderance to the economic and social development 

of potentially rich areas. 

In the last decade road transport played an important role in 

moving passengers and f~eight compared to other transport modes. 

The liscinced road vehicles in the Sudan has increased in number 

and size and efficiently contributed in combating famine through 

tr&,sportation of food stuffs t~ the affected areas. The share of 

road transport in total freight traffic hauled was increasing over 

years from 25% in 1969/70 ·i;o about 80% at present. 

However, the road transport in South Kordofan area is still at an 

early stage of development. The whole road network is made up of 

earth tra~ks of vE.rying quality, most of them are impassable 

during the rainy season. A very large number of potentially 

produ.::tive areas can be reached only on foot or on animals. In 

spiT.e of the lack of all season~ roads of good quality, the motor 

traffic has steadily increased in the area. The physical. features 

of the area do not encourage using heavy trucks the thing that 
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adversely affected the transportation cost. 

The whole area is urnlerlain by basemer~t complex rocks of diff­

erent types and is con~idered as a natural extension of the Huba 

I.fountains, where linear hills are distrib11ted over the majority 

of the area. In addition a number of deep Khores (brookes) are 

extended over the area. The mean annual rainfall over the area 

varies from abo~t 500 DWl tn the North to about 800 mm in the 

South. The rainy season is in summer and extends from May to 

end of September. The daily average temperature for the whole 

yea:r reaches a maximum mean of J2°C end a minimum mean 20.3°c. 

This means rhat: 

a) The roads are unpassable during the rainy season and 

vehicles could operate for seven months only. 

b) The vehicles are ranning under severe climatic conditions 

on mountains and rocky roads. 

c) The only trucks v1i1ich could operate in the area are light 

trucks (payload 6-8 tons). 

In recent years increasing recognition has been dhown for the 

need for evolving an appropriate strategy for the developmen~ 
of road transport by constructing all weather roads that will 

servP. fertile agriculture and forest rich areas of Kordofan 

Region. Moreover, the road projects will serve the central trade 

markets in the region and provide direct access to the area. 

The two main propof3d roads which will link the area with the 

rest of Sudan are: 
I 
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i) Kosti - Umm-Ruwaba - El Obeid Road: 

The construction and maintenance of this all weather 

road from Kosti to El-Obeid via Ummruwaba will connect 

western Sudan vii th the main national network to trans­

port the surplus of the agricultural. aud forest produc­

tion of western Sudan for the markets for distribution 

internally or for export. 

This road will connect Kordofan to the National Capital 

via Kosti - Khartoum road. 

It will coi:nect Kordofan to Southern part of Blue i{ile 

Province via Kosti SerJiar - Damazine road. 

It will connect Kordofan to the Central & Eastern Region 

via Kosti ·- Sennar - Wad Medani - Port Sudan road. This 

is in addition to the steamer services from Kosti - to 

the Southern Region. 

The road is fi.nanced by US AID and v1ork has already 

started on it and completion date is supposed to be in 

1~')2. 

ii) Umraruwaba - Kalogi Road: 

This road will connect the Lalobe growing area with the 

main proposed road at Ummruwaba and also connecting it 

to the railway line. 

This road is also financed by US AID and tenders for 

its conntruction has already been announced. The 

completion date is targeted to be in 1992. 
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This road p&.sse.:; through the main Lalobe gro\Ying nreas e.nd 

it ex'tends from U11~·rruwaba - Abbasiya - Rashad - Abu -

Gubeihu - Tal,,di - Kalogi to meet with a road project pass­

ing through the Western side of ltuba lfountains to Kadogli-

Del enj - El Obeid. 

The construction of these roads will help in linking the 

areas with the national network all over the year and will 

permit the usage of heavy trucks with greater pay loads. No 

plans for feeder roads are revealed or foreseen in the near 

future so the transport between collection areas and main 

centre will still be over unconstructed earth roeds. 

' 
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J.5. Water Resou~ 

J.5.1. Sources: 

Water for industrial purposes can be obtained fro:n one of 

two ~eneral sources; the plants own SO!.i.rce or a :nunicipal 

supply. If the demands for water are la~Re, it is more 

econo:nical for t ne industry to supply its own water.Such 

a supply may be obtained fro1.1 drilled w~lls,rivers, lakes 

dammed strear:is or other impounded nupplies. Before a com-

pany enters U)On c~:1y project, it must enDure ~-t~elf of a 

sufficient suppl~.· of water for all indu~tria.l, sanitary, 

and fire demand.:::, ;.:;oth prese~1t and fu"'"~re. If wells are 

to te relied on, ~eolo;;ists and practical well drillers 

should be consulted. 

In relation of ·water .:;upply to plant or fa.cto,..·r location 
(3) 

the major i terns requiring considerr!.tion are • 

i- Availnbill ty o~ !.mrface and underr:rov.nd •:mter 

and rieR!JO:ml fluctuation in quality, quantity, 

and tcr::·,er~ture. 

ii- Data to show, statistically, the influence of 

iii-

prevail.1nr; meteorological conditio!ls on the 

availabi1i ty of the water nup;•l:r under consi-

deratio.~. 

Chemic~l comprosition and physical characteris-

tics of the water supply,including sufficient 

data to r:how the e.verctge, maximum, and minimum 

conditions. 
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iv- Que.U. t.v of supply ~::; rcve;J.l·Jd 1:Jy :'iicrosco~ic 

and bJctcrioloeicnl n~alyses. 

v- Existin_n: or predicted inflHence of i!"ldustrirtl 

or domestic waste contaminatio=i. 

vi- Estimatc<.i. requiremtmts for various needn of the 

proposed plant, such as water for processing, 

vii-

viii-

coolin~, steam generation, sanitary us~s, and 

fire protection. 

Evaluation of future requirements for the various 

service::: so as to ;>rovide for expansion. 

Design of heat exchanee equipr:lent ~ recycling of 

coollnG uater, f'.l!d provision of a cooling tower 

to p1·oviJe for the conservation of the total vol u1.!e 

of water required. 

ix- Infl ue;nce of the present rate of water cor:.sumpt .:.er; 

and the predicted results cf .: r.dustrial expa~s:i.cr. 

x-

in the area upon the continued aveila:1~lity of 

the supply anci effe~t upon quality and temrierature. 

Effect of contam~nation on surface and uriderr.rmmcl 

water,rcsulting from various activ:i.tJ.es in the 

area. 

J.5.2. Water Reguirement For 

Industry 

J.5.2.1 .fl..uantity; 

The quantity of water required in industrial production 

varies greatly fro;n corrr,odi ty to commodity .. The n.ve-:-a~e 

' 

( 
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water intai:e f P."!· 11~i. t o~tput is a] so affected by the 

extc?~t to wi1:.ch water is re1u:·ed. Pl:-t.~1ts w1~ ich t!re 

equ:.pped with fnci.:I i ties per:-,ittine wn.tcr re-use nay 

lcsnen considerably their W:"lter requ:Lremr-!1ts. Wn.ter 

use fj~res are usually pre!3ented as the number of enllons 

or cubic metres or litres required to prodnce a f:iven 

unit or quantity of the material, e.f~. the qu~ritity of 

water required rwr one Ji tre of edible oil is e:>ti.~.~ated 

as 22 litres, \"hile that requi:red per ton of beet to 

produce beet SUf"'t~ :.i:> 20400 litres incl t_;di n_r: beets flum­

m~ue and was~ing. 

3.5.2.2. \"'ater Quality J.11dicators: 

The rr:ost importn.:-:t quuli ty :i.ndicators fo1- the w~ter used 

ir; the food-proce::-::;ine industry are: corc:posi ti on of the 

suspended r.iatter, solic:.s, total hardnens a.nu l ts coJT1por.ent~, 

total alkalinity ·::ith :.ts cornponer;ts, [:.°bilj_ty to o:r.:irlize, 

concentra·~:.on •; i' hyclro~en ion (pH), the cor~po~l ti on of the 

gases dis::;olvcd in t!1e water and the microb:LJJ.:Jcicr~l .:-:tate 

of the water. 

Water hardnes:::; jG one of the most importa.nt water qualit;; 

indicators re:gardless of the purpose fer w:r' ch the '•':ater 

i::: used. Total harJnesc is the sum of the conccr.tratj ;,ns 

of cations of caJcj um (calcium hard?1ess) ~nd rna01esium 

(ma~nesium hardness) expressed in milJir:ram equivalent 

per litre (m&q:/l) or gram-equivalent per cubic r.tetre. 

Accordine to the r:ra.de of total hardnes:; an approxir:1ate 

classjficntion of \"lllter ha~; been estab.l l~hcd as follow~; 
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Total E~rd:1cs:.: ( meq/l) 

0 -- 1.5 
1 .. 5 3.0 

3 .. 0 - 6.0 
6 .. C - 12.e 

Over 12 .. 0 

Clas~if)c~tion 

Very Soft 

Soft 

Avera{".!! Soft 

Hard 
Very Ha"!"d 

.,\lknlini ty is 11!"·;1::11 y imp~~rted by the bic<:'!.rbo!'iate n."ld 

hydroxide co:~ponr~··ts of e... natural or tr<'atecl water 

supply ex:pres~ed Deq/l. Jt is deterr.1ineo by ti trn.ti 0:1 

-:.·;ith a stand.a!'d ~clntior. of a strong acii, usi:-:~ 

!'hf'nolphthalr:i ?~ ,._~: the indj_c:"itor. Th:i.s amount of ;:he 

acid enables the :'ca~:;!reme!·;t of that n.lt:e.1:inl t:; fr:~.ci;inn 

Titr2.tion vii ti1 ;:. !d:and.ard minC'ral acid solut:i or! ::n1Vi c:•tcd 

by l'!let~1yl o:rance tletP.~·m:.ncB the total a.U:c:'.ini ty of the 

water. Th~ re;.:; 1 :1 ~:r: obtainF-d frcm the phenol:1hthnJe:i n n;;ti 

total alkaJ.ini ;.y <leterminaU .'")n8 offer a ne!"~'1~ ::'o'l'' -t~:" 

of alkalinity of r..ar~:; supplies: 

a) Cc.rbonate alkalinity is present if the 

phenol.phthalein al~alinity ic ~rnatc!' 

than ~ero but less than the totnJ 

alka.Jinity. 

b) !!ydrox~ de alkalinity is present if the 

phe~1ol:-hthalein ~kalinity is more tha!'• 

i10.Jf t!•'' total alkalinity. 

c) Bicnrk111:.i.tc olka:t ini t;y i:; pres(:nt if tl1e 

;ihe!lo1~-,htllnlein P-llrnlini ly io le:;::; than 

' 

I 
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!1c.lf the total alkal ini t~.r. 

3.5.3. Water Quality for Technolor:ical & OthE!· Gse In 

Individual f.ranc!'lc:~ of the J.'ood Processine; 

Industry <4 ) 

Each particular branch of the industry im!>03es npecific 

water quc.l i ty requ :i.rer.lents. Tile food-p!"ocessinr: 

industry usually L!:::ies water that meets the \Vaterworkz 

standards of pot:!.ble water. In places where it is 

not pos~ible to ittiJize water-works either surface or 

underr.rc;und r.atu"'!.~r?.J water must be· used, but it must be 

zubj ected to m!r: · t~ry chec:-:s n.i.'1d treatment before entcrinr: 

the production p·--ocess. Water treatmeYJ.ts include the 

followiue; operut fons: clarification and decolorization; 

elimination of corrossive r;a.ses, iron, oil,ca.lcium and 

ma.~nesiurn salts; ~.nd disinfection by means of varj ous 

ren~ents and ~onrca~ent methods. 

3.5.3.1. Water For The Cr!.n:::i.nr- & Sugri.r Industries (See Arme:r.) 

The bulk of water in the cannir1,": industry is used for 

tectmological pt~rr•oses (preparation of sauces, s.yrups, _ 

brines), the remuinder for washinp, the vessLls, etc. 

This water must meet all the standnrds for ~otublc water. 

Table (16) gives the standards for the water to be used 

in the canning and !:':ttgar industries. 
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Table (16) 

Charncter!.stics cf the wn.ter used in the canning and 

::11;.,.nr inrl.tt:":trJ cs: 

Quality Indicator 

Dry Residue 

Cao 

FeOJ + Al 2o3 
Chlorj des 

~ulphntes 

Nitrates 

Iii trites 

Alkalinity 

Oxidizability 

lhrdness 

mg/l 

mg/! 

mg/l 

me/ l. 
mg/l 

r'.'.{!}l 

mg/l 

rrig/l 

mg/l 

me-11 

m~/l 

Canning 

500 

120 

JO 

0 

30 

36 

Traces 

?.5-4.5 

0 

6-7 

3.5.3.2 Water for ThPrr::o-Power Station Egui:ement; 

Sugar 

J00-500 

200 

Traces 

50 

Traces 

0 

60 

0 

Up to 7.5 

In a thermo-power plant that is an inte~al ~art of a 

food-processing concern,water is used for feedi:1g boilerz, 

cooline condensers of stec.m turbines and heating. 

The impurities contained in raw water causes a whole 

series of undesirable processes in the installation: 

boiler scale form~tion on tubing and heating surfaces, 

deposits inside steam engines,turbines and pre-heaters, 

corrosion of bo~ler plating,steam ducts, heat exchnn1;ers, 

etc. I 
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Water For Steam-Boiler System: 

Boiler scs.le is a source of !:lany difficulties in thermo­

power plants. It has a f9.r smaller coeff 1-cient of 

thermal conductivity than steel, o.nd therefore the heat 

transmission is p,reatly reduced. The growi~g thickness 

of boiler scale on the steel plating causes loss of heat 

in the boiler ~y::te~. Because of this the fuel consumption 

increases in order to Clainte.in the required steam te::t!>er­

a. ture. 

One of the main re~sons for the forr.lB.tion of sediments in 

boilers is the increase in concentration of disolved 

substances as the boiler water evaporates. In this proces~ 

the substances that reach the state of satu'!"e..ti.on first 

are the first to fo:nn as a sedi~~nt. 

As recommended by the Vereini~ng der Grosskes~el-

besi tzer in 3ur1d Deutscher Tecknik ( VGB), Federal Rer.ublic 

of Germany, the qualities of the feed a~d boiler water 

must not exceed the values given in tables (17) and (18). 



Qua!ity Indicator 

General Conditions 

Oxygen {mg/L) 

Ha::-d:i.ess ( rneg/ .L) 

Ir-:>:1 {i.!g/L) 

Copper(1ig/L) 

Tote.1 co2(Mg/L) 

pH e.t 20°0 

Silicic ncid (Mg/L) 

Oil (Mg/L) 

..... --

Table (17) 

Quality Stands.rds for Beiler Feed-Water (VGBl 

Feed-Water for Boiler Feed-Water !or Boiler with 
with Si~:r:le Pha.se Forced ·..vater Circµlation 

Circ'l.:la.'t:!.o:-i 20 atm. 40 atm. 60 atrn. 80 atm,& !.:ore 

P~re and Colourless 

Up to 0-03 

In traces 

•:~ t :.} '). (~2 

Ut:> to O. OC5 

Up to 1 

7-9.5 

Perr.ianent :L~· 

ru~..,i~r: up to 

0.02 

Up to 0.3 

0.02 0.01 0.01 In tr~cec 

.~f ~o~=ible u~ to ;,.05 :.:-r. to o.c~ 

Up to O.Ol Up to o.GC5 

If pos~ible Up to 20 Up to 1 

7-9.5 7-9.5 

If there is no desludGing, in permanent 
rm:!~ in~ r.iaxi rr.um 0 • 3 

If possible up to 10.6 Un to 0.5 

... 

I ... 
00 
00 



~ 

Table (18) 

Quality Standards for Boiler Water (VGB) 

Pressure in 20 40 64 80 125 160 Atrn.Gauge 

P-Value (11.eg/L) Up to 10 To 6 To .3 To 1 To O.) To 0.1 

Silicic Compute from p-value 

Acid (J.:g/L) By Form~la(70 + 7.0) To 10 To 4 To 1.2 To 0.4 

Pi1ospha tes (!.:g/1) :rp to 25 To 10 To 10 1'c 3 To 3 To 3 

Specific Electro- To a,ooo To 5,ooo To 2.500 To 1.500 To 250 ~o 50 

Conductivity • n. 0.4 :Se• 0 D= 0.25 Be' .... 
00 

ms/cm. '° I 
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) .. ).J.4. ~·later For Coo1!•1r; PurposPs: 

Ti1c food - !Jrof;P::::::>ine: a:r:.<l other indu!';trie~ n::;e water-

co0!ctl !lC':lt ex:r:'!!ll!p,e:rs, ccnde::ners m1ci ri::c~ctors. The 

te111pera.ture of the water in nuch ca.~e~ in usually 1 ow, 
0 

ranGin~ within the limits of 50-60 c. 

Cooling is ef/r,•cted by water flowil:r.; tl1r:-:.;~h ti1e system. 

This water, 2ft~r becominr: hot, ca11 be discharged into 

the sew~r or recooled and recycled. The former procedure 

uses an open (flow-through) cooJinc system and the 

latter a cJ !Jr.e1l (recycled) one. 

In the second c:~~!:le water js recycled into the cooling 

towers or ir.to the spray tower::: where it i~ cooled to 

the initial tercperature and then returned i:1to the 

cooline cycle. 

The water utilized for coolin~ ~ust ~ot leave any deposit~ 

in the piping c.nd apparatus. ScaJe deposition on the 

walJ s creatJ:; \iP.crca~eo coolinr: water efficiency by 

reducing the ri.~te of heat transfe!". The coolinr; water 

must not cor.tn:".11 any coarse inorga:U.c particles ( sar.d) 

that couJ d rc11:rin in the system. 'I'he r.nftcr suspended 

matter {clays) as a rule does not settle, but its partic:r· 

r.:et trapped by the sc~:'- ".' deposits and ~ubsequcntl y drop 

with them as an amorphous deposit on thP. heatinp, surfaces 

and thus prevent good heet tran~fer. 

Live orr,:inic-.mn (bacteria nnd funei ) can develop in water 

that containz n large amount of organic matter when it is 
0 

used for cool j 1·.r· in condensers at ter'1pP.1"0 tu res of 10-40 C ~ 

( 
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Deposition of scale and other solid sendi~r.nts rarely 

occu-:-s in cool.L:.:'" :-:ystem Vii th well terr.'.)ernture between 

J0-40°C. 

3.5.3.5. Water Fer Fire l•'itjhting; 

When designinr. nnd erectinG food-~rocessing plant~, 

provisions ra~st be mace for supplying water for fightine 

fires. Usw.•.lly w:-.. ter :for this purpose is taken from the 

already existinp, water supply system. A certain number of 

fire-prevention pumr.s is set up at the very pumping 

station th.at m1J1pJ ies a pnrticular factory wj th we.ter. 

This is cal] ed a " high pres~ure fire - combating. water 

:::ystem." 
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Water Resource::: uf' the Ea~tern District of' 

Southern I·~ordo:fan ( 5) 

The Nuba [iountni1·l~; area (Southern Kordofan Province} is 

dominated by :;olid rock masses of the Basement Complex 

~eparated by cla~,- plains which nre dissected by sP.n~o??al 

water courses (Khors) th:it drain the hi~hland:1. 'l'his 

geological, pedoJ.o~ical and topographic set-up limits 

the chances of cbtaining sizeable ground-water supplj_es. 

ThP. Basement Co~plex is basic~lly of solid materials and 

unles~ highly "lie[!thered, fractured, jointed or crushed 

can not provide n storage and transmission facility for 

\\11ter. 

The thick clay overb11rden does not allow the in:fil treti on 

of water to the t~r:derlyinr; weethered Basement Comples; 

zones due to the impermeability of these clays. Such 

weathered zones when c,ntain water, are thour,ht to be in 

direct contact \·,'i ·th the exposed hil J masses through hi~h!.y 

cracked and ,jointed tracts and faults. In ~uch plains the 

sandy Khor beds are the only sources of water supply. 

The undulatine hilly and steep-nlopin~ topo.":I"aphy drajns 

the rain water :.10 quickly t!lai; little time is available 

for the infiltration of such waters were conditions are 

favourable. 

Considerine the water resource development activities in 

the Eastern District of Southern Y.ordofan Province {Uap 

No. 2) within the above mentioned context we find that;-

( 
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Rural Water Cor!>oration Khartourr. (RWC) 

drilled 52 wells in the area with 

about 32% faiJ.ure (17 dry wells). 

2- UNICEF drilled 48 boreholes to be equipped 

\Yi th hand-pu:.nps vii th 50% success rate ( 24 

dry -..1ells). 

3- Rur:"!.l Water Corr-oration (R\YC) also exca­

vated -24 Hafeers ( s!InlJ ow wide Eurface­

Vlells) early in this cer:.tury but Hafeers 

tend to silt-u!). 

4- The majority of the po!>ulc.tion depend en 

h:.~:id-du~ le.rgc diameter vrells vrl. th ·• ery low 

yields and htf!;h polution hazards. 

5- In ~ome a~eaz s~rines issue fron the Moun­

tains and supp "'!..y water for varying len~ths 

0f ti!'!!e. 

3.5.4.2. Abu Gubciha Area: 

Abu Gubeiha A.rea is dominated by va!lt cJ.ay !le.ts with 

scattered inselberges. It is mainly drained through 

Khor Tandik and Khor Wad Elmileisa {See Map No.2). Khor 

Tandik holds ample supplies of water in its sendy bed. 

The quartzite ridge that fonns the small hill at Abu 

Gubeiha acts as an undergr<Jund dam that blocks sizeable 

amounts of water in the Khor bed upsteam. 

The undera;round water resource of Y.hor Tandik alluvium 

has been and is being heuvily exploited for fruit gardens, 

' 
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where millions cf r:m.nr;o and ci tru~ trees are grown, as 

well as for do:!?c·stic use. The develo!J~ient is r~ainly 

through hand-dur, open wells of large.diameter. 

The aquifer at Abu Gubeiha is composed of both the Khor 

alluvium and the underlying weathered Base~ent Complex 

in hydraulic connection. 

In 1974 onwards Hural Water Corporation drilled about 

five productio~ wells and nore than five pie~ometers 

near the wells :ll·~:ng Khor Tandik from ?!ele1mn Elkur in 

the ~!orth to Ab'.l uubeiha town in the South. The profiles 

of the wells si10·,·:ed succe~3ion of silt, sands,sravels and 

boulders vn.rylnr. tn thj_cknen!1 from about 30 fP.et in the 

!1orth to aron:1rl. 90 feet at A.bu Gubeihe •. The water levels 

rane;ed from 12 "t•) 15 feet be1n•N ~om1d level. 

The discharF,e of t he wells ran1=:ed rom 800 galJ.0!ls per hour 

to over 1000 ~.~.h. The wells drilled by RWC did not pene-

tra.te the weati;·--red Basement Complex. If, however, the 

weathered Bascqc···t is tap~ied, disc!mree of the we11 s cc 11ld 

be improved. 

The cher.iical, ~rv1lysis indicate that A.bu Gabeiha c:round 

water is alkali~e 3.11.d moderately hard with pH values a.o 
total hard~ess,(as CaCo3) between 105 and 170 ppm. The 

electrical conductivity values range between 350 and 480 

)11Dho• total di~solved solids (TDS) of 220-360 ppm. (See 

Table 19). 
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The water .i.s t'.ws che!ilica.lly fit for human, ani·,al and 

induntri.aJ n:~c~=;, i~lw;cvcr, hir:h nitrate vaJues have been 

recorded clue rn~.s i.bl.y to Grga?1ic cont~"l-ninntion thr·n.1 !".h 

the grat nu:-:hcr Gf ope!, un!)rotected wells and defecation 

practices inside: the Khor in dry seasons. High iron 

content was also recorded in one SB.!~ple. 

Haggaz and co-wo"!"kers {U.of Khartoum) co:mented on the 

ground water of A.bu Gubeilia as beinc; dominantly Sod~.urn 

bicarbonate water with the sodium ab3orption ratio (3AR) 

l1cin!"'; between l and 15, whence the suitability of Abu 

Gubeiha water fo~ irrigation. 

Do\·mstream of t!le quartzite ridge (Sout!l of Abu Gubeiha), 

a well drilJ.ed ~t Umrn Has!1ima gave low yield \7hile drill­

ing further dom1!';tream at Urrun Zoga failed nll toP:ether. 

The area is, ilow~ver, suitable for hand-!>u."llp inntallation 

~ince these ~umps can be sustained by very low yields. 

Ti1e aren :rn~rth nf Abu Gubei ha obtains its wntcr SU!1Plies 

from the sandy b<~d of Khor Wad Elrnileisa particularly at 

El Muweilih vill.s.r,e. Es.st of ~bu Gubeiha water is found 

in the coarse soil around Jebel Kurun especially at the 

North East side of the hill.(See Ni.ap l!o.2). 

To conclude, lnr~e scalewater development in the area is 

only possible nl.one major water course after proper 

geophysical and hydrogeological surveys. Hand,umps,how­

ever, can safely be utilized for do~estic sur~ly. 

• 

( 
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Table {19) 

Characteristics of 3 Wells Drilled by 

Rura! Water Corporation(RWC) at Abu 

Gubeiha Area 

Well 

6350 

EC 350 ma/cm 

pH ~. f) 

T.D.S. 240 ppm 

Total hardness(Caco
3

) 170 p;.>m 

T.Alkalinity (Caco 3 ) 200 ppm 

Ex.Alkalinity(Na 2co3 ) (. .. ) 
Ca 50 ppm 

Mg 10 ppm 

Na 30 ppm 

N03 0.9 ppm 

N02 0.012ppm 

504 15 ppm 

Cl 5 ppm 

F 0.3 ppm 

K 5 ppm 

Depth 89 ft 

S.W.L. 12 ft 

Yield 1~74 gal/h 

EC - Electrical Conductivity 

T.D.S.-Total Dissolved Solids 

S.W.L.-Static Water Level 

No. 

6351 

4~'.)ms/cm 

8.0 

280 ppm 

170 ppm 

320 ppm 

160 ppr.: 

30 ppm 

20 ppm 

65ppm 

Nil ppm 

Nil ppm 

20 ppm 

Nil ppm 

0.4 ppm 

5 ppm 

80 ft 

14 ft 

800 gal/h 

6352 

350 ms/cm 

8.0 

220 ppm 

165 ppm 

250 ppm 

90 ppm 

45 ppm 

30 ppm 

45 ppm 

Nil ppm 

0.012 ppm 

10 ppm 

10 ppm 

(. .. ) 

5 ppm 

70 ft 

15 ft 

916 gal/h 
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