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INTRODUCTION

Tre Sudan is the largest couniry in Africa, It lies btetween
latitudes 21° 55°and 3° 53°North an. longitudes 21° 48" and 38° 31°
East, T™e total area 12 about cne million aquare milea,

The rain-fall varies from ncthing in the northern desert region
to over sixty inches in the Southern tropical mixed deciduous forests.

The Sudan has a population of about 16 miliions (see table I),
The demographic trend is a growth rate of 2.8% one of the highest
in the world.

Aczording to the Pirst Population Census 1965/%6, it was estimated
the 86% of the population are engaged in primary production which
includes agriculture, fishing, animal husbandry, mining and the
gathering of forestry producta. Their net cutput constituted some
42% of the Gross Domestic Product in 1969/70 of which agriculture
and animal production represented 24% and 13% respectively. The
bulk of the output, as in most developing countries, is foodstuffs
intended for home conswmption. About one-third of the agricultural
products is industrial raw materials intended for processing either
locally or abroad. Such products constitute 95% of the exports.

The average “per capita” income is about £S 36 (Sudanese pounds)
which iq about £ 43 sterling. This ~anges from £3 6 in some parts
of the oountry to about £5 170 in Khartoun.




1 - Urban-vups_ istribuiion of DPogtatior o

Lite athey deve,nn mountrie o, the Sntue Laoar e TeOing A mradual

ghift of popuiatinn rram miral to urban trexs.

Accoprding ‘o *he First Popal~otion Nenaac 1Imi/nh, B 3% of the total
populaiion btv 156 vere Pilvune i wrbau Ceo L red (gec table 2). At
pregcat tne proplo Ciuang dnowrrar centred aramatt v about 1% of
the total popuiation nad this mispt reach 1A% by 19'?5_/'}’6. The Sudan

. - .. . 2 »
is aparsely popurtated wity an avirage density of © pcrscmq/sz/.

Altuough tie 3unni 1s oot b LEnly cavepiTed Al oiher couniries
(over A% of tre popuiation are civingg in oramld areas), but the degree
of urban growtn o far reachea in urban centres nad been gufficient to
bring about al) the typical prob.ema which follow rapid urban development.
e rate of growth {ratural incieas: and internal mig’ration) in major
urban cectres in riven at LoRh annually (so2 table ). Due tc this
arises a n-ed for more nrusing, for better housing. The cost of the
so~ial accestable house is beyond the means »f 3ubstantial numbers of
the urtan families, and as a Teml~ overcrowding (over 6 persons per
houachold) and siums are gquite cimmon and in recent years squatter

gettlements have ppruns un on the trinsen of certain towns.

This steady growin oi popuiation in arban centres has resulied
in adverse problems uf housing shortage. This has resulted 1n the
following: -

(1) Over-crowding in eristing noucing stock.

(2) Sharp rises in dwelling rents.

(3) Unauthorised squatter set sement.

(4) Overlcading of eximuing pub.ic services and atilities,

(5) In Khartoum, for exaaple, iraffic problems and congection
are caused by bad relationahip tetueen place of work and of residence.

(6) The vractice o low residential densities has resulted in

horizontal expansion oi towns making the cost of gervices high.

Under ¢uch circumstances, the Govermment had t0 take quick
measures 1o &olve this nroblem which was due to inefficiency of the

administrative and tecimieal staff and %o shortage of necessary funds

for housing ard related “nciiiti-s.




Arrenuum g °C Jo 938y WIAOID B
ATTOTRIUS Y 1B JO 030 MIAGID ¢ @

682 °2 olr*e 1S0°3 056 °1 gme 1 26L°t 199°1 his 1 Ny MMt ont°r B weQlg ‘2
GE0°ST ICLNI  ewnMr lSIMT LMRCCI 096°€Y  8L2°€r of6°21 92921 6121 266°11 + Toang °t
Ty sty

- UWpTE SUT JO UsTIeYNIGy ™oL 30

*0L51-P1W £q suoedsd 000%00C®9T 2q [T12 UOTIBINCOG (303 DUB Xg°Z 8Q PINOUs el Wiaoa$
S1Ul 18U SIIBWIIES AOU JUS3Jude SOTISTIEBIL SUI SOUTS SOICWIIED SATIRAJIGEUCD HJB SBOUT *Lrrenuuy %52 JO 939y |MIASD

-: TVaY

B 74 404 S (o1 S S A5 S £ Toh I 43 G 3 eSS <0 N o QY5 o {1 3 QMY {1+ Qi , T3 - L
d¥N°I ST 03€°T  gNET  NICT 28I 062°I hI2°t 23I°T GNI°T SII°I oTIN J0ddp 6
282°1 621 0ce’t 056I°1 I91°1 199 & § ¢o1°I Wwo'1 2h0°t  910°1 935° wloyssoy °g
I51°¢ €o1°¢ L20°¢ nese Z98°e 113°2 9L "2 €99 °2 266 1267 gz wszopaoy °L
56° g896° Ghe* 2e5° 655 ° o 628 ° 2$3° 608 ° g8l ° noL* wnojJeqy ‘9
e °x 854 % 541 TIl’1 s r 629°1 065 °1 1170 ¢ 296°1 m9M°T " 4 B ¢ s{eesey °G
VAR § -TarRs ¢ con°1 69€°1 9¢¢ 1 €€ °1 ozt nee 1 zoz*s  S91°1 (1948 ¢ sjaoendy N
9I16°1 699 1 s28°1 6LL°1 GeL°1 N69°1 039°1 709 °1 295°1  GIS°1 sin‘t dngaeq ¢
046 ¢ 1111 36¢€°¢ SI¢°¢ 6¢2 °¢ 951°¢ Ogu°¢ 696 °2 016°C 0ff*2 gniLe (247 I 1.2 ¢ Sr 4
GI19°I G651 196°1 637°1 Ghl 2Nt €¢I F{ % ¢ 9I€°T o092°1 el TeseQD T8 3Weg °I
=gdutacag

SLMI6T NI AIST SIRIGI 2lAl51 .

-3 { 717 0 (¢) sTamy




~ 4 ~

Recently, a separate ministry was established to deal with the
problems of housing and related environmental problems. Up till now
no housing policy wag drawn with the Pive-year Natiomal Development
Plan 1970/71 - 1574/15. Thit was due to lack of essential statistice
such as :-

{)  Housing component of the Gross National Product.

11) Housing investment of gross fixed capital formation.

1i4) Import content of housing building materials.

iv) Housing permite issued in different parts of the Sudan
with information on housing starts and completions by
year and value.

Drawing of a national housing policy ie now underway .

The following information on the btuilding plans and aotivities
and future trends in the building sector is taken from the "Report
on a Housing Policy for Sudan™ by Donald R. Hanson - Trter-Regional
Adviser - Housing Policy, Programmes and low-cosi construction (Centre
for Housing, Puilding and Planning - United Nations - New York). This
should be understood justi as a prospective pioture of what is going to
happen in the Sudan in the next coming five years.

wm‘i Part in the Davelogment Programmel -

An sconomic parameter which seems to hold around the World is that
at least S per cent of the Orous Nati 'nal Product should be attributed
to housing. Another parameter 1is that 15-20 per cent of the gross fixed
capital formation should be inveated in housing. The Gross National
Product is estimated as £S 500 millions for 1 370/71, housing's share of
developasnt should be about £S 25 millions, iaicluding the public and
private sectors. Since the construotion investment figures (as a part
of capitsl formation) are detoriined by using data on imports and sales
of building materials and using estimates of ocosts for traditional
houses, and sinoe the great majority of Sudanese houses (inoluding
those in the urban areas) ere built from materials not passing through
official markets. Therefore, caloulation of the housing's part as
15-20 per cent of the grose fixed capital formation is assused as an

under-estimation until accurate statistics are obtained. So the 5 per
oent of the GNP is used.

\ ¢
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The £3 25 millions which should be allooated for housing should
be allocated am follows:- (see tables 1. 2 and 3)

1) £5 13.780 millions are for houses in urban, semi-urban and
rural areas;
1) €3 4.596 millions are for land, services and infrutmctm
for housing,
i11) €8 2.664 millions are for maintenance of houses;
iv) £8 3.000 are for slum clearance and redevelopment;
v) £8 0.960 millions are for emergencies.

According to this it wonld he hecesaary 10 build by private and
public meanss-
15,994 urban and semi-urban units annually

47,833 rural unite (of which about 4000 units will be built on
lgricultml estates.)

'nu- gives a total number of 63,827 which are required in 1970/71
to meet population and urban growth,.

80 long for the last year only 12,000 units were Aistributed in
urban and semi-urban centres for low-inoomo grom and 2,000 units

in eight major urban centres for high and middll—inom groups.,

Rural units were not included in last yur'n policy of the Ministry
of Housing on the basis that farmers and nomads will automatiocally
build their trsditional houses. Tt » of course has to be surveyed in
the future to decide exactly what is invested in the housing sector.

Since up till now the housing polioy was not put as part of the
National Development Plan 1970/71 - 1974/15, the public sector has no
share in housing., Only 50 thousands Sudanese pounds are alloted annually
for the Ninistry of Housing (see table 4(a) ) to draw up maps of urban
and rural housing oonstruction as well as carrying out research work
on seleoting new methods of house design and new techniques of building
construction and new building materials. The estimates of capital
investment of the private sector for the same period is shown on table 4 (b).
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= Populition Jrowth and Urbanisation 2-

Ponulation 7Trouwtn i€y f ~ourse, tha gregteas tinflrence an housinge
deccand, whiise 4rvaniza.ion int.nences 'he kind of houses -hai are built
(according to bullding nedes in rtan aread which require sertain
standards of constrmction;.

Tables 1, 2 and > are used for estimating the Lousiug needs of
’ €

Sudan. Tese tntles indisate the scope of housing within development,

At this stage of developnert most nf the inveestment 18 directed
to indusiry, ard aithougr no housirg policy hac beem drawn byt a grea?
part- of the investmen: in the milding sector would be dirested to
the housing sector. Due to population growth and urbanisation, the
demand for houses would increass annually. It ia for the government to
decide on the housing share of the Groas National Product und take its
part in solving the zevere kousing problems. This situation is due to
‘he mdmna of necessary statistice for entablishing a housing poliay

in the Sudan, it ie fortunate that good ctepm ar taken now to improve
this,

- | £

One of the prohlems for solving the cruoial housing shortage are
funds. Another related problem is the lack of institutions facilitating
flow of fumds to all income groups,

It is undoubtful that how Poor the families are, nearly they are
81l contrituting to the Natinnal income. As I said before that 86%
of the population are engaged in primary production whioh includes
agrioul ture, livestock, foreatry and fisheries and contridute about
42% or more of the Gross National Producy and 95¢ of all exports; yet,

such families have 1ittle acoess to 80% of the funds which are inverted
snnually in housing.

With reference to paragraph 2 of thie monograph in whioh the
£3 25 millions would be allocated to houning it wowld be the government's
responsidility to trv to ohamnal these funds to the families of different
inoome groups. According to this it is estimatad that two-thirds of all
funds wuld go into urban and semi-urban houzirng. As for high-income
or “luxury” houses (£3 1,400 - ¢s 12,000), this would possibiy be
limited to adout 929 units in ail the urban centres, 400 units for
semi-urban areas and 2¢8 units in rural areas for professional staff




B A
and Banagers.  M.e should he Limite. not 071iy 4“0 the lack of funds
but also %ecause high-unrul hcuses ugs a higher percentage of imported

bedlding mterial. Lian foweonnt Lowse .

The 3udsr e 4 dousing Bain (ine Sudancse Eataten sank). At
nresent, the beuk handlor ~V- ¢ 0N L 400 Y1enan year, having about
£S 3.0 »nillions Mmtataniing, but has ooer Y000 Loan applicants in
the Three Towns Capidiai {(Khartows, mbhartoum Norrh and Qndurman) of the
country alene, T e Renk couvid alan heve othe; tranches throughout the
Sudan. The Benc chanreis fuade to Low and middle~income families. Due
to lack of funda, it cculd nct nelp 3o many families., 7o solye thin
probliem, the Bunk mhoui” attrec: s8ane “unde which are already invested
in the nousing scctor by privete scetors and other institutions. This
would interest such investors, hacause ‘hey could inveet some of their
funde in hourming, a capiiel-appreciating ~nd relatively eafe sector,
without being directly concernec with the special problems of colleotion
of repayments »f loans, sic. Insteusd the job of housing loans and
repayments are placed in the hands of = specialised institution (The
Estates Bank).

Another alternative is by cstablishing credit unions or similar |
saving institutions in placee of work wheve Sudanese employees are paid *
by wages, there are ubout 280,000 mersons in thie category, these savings |
could bs deposited in the Estates Bank. Cther techniques of channelling
funds couid be applied.

Self-hely housing ac 5 =on one'ized form is adopted now in
replanning pro jects., Thie in meinly applied in the town of Port Sudan
which is the only port of the couniry and cne of the major urban centres,
The scheme was intended to veplan | distinot squatting districts (known
a8 Deims). In these 7 districts around tie town live €0,000 squatters
(out of about 120,000 which are the estimated population of Port Sudan
in 1970). So far two of these diatricts ware replanned and their
16,000 inhabitants were rehouced on a self{-help basie, The experience
gained from them wou:d be adopted in replanning the other distriots on
the same basis. Work ie stii] Progresnirg nuccesafully and the people
are co-vperating enthusiastically with the authorities in solving their
problems. Similar picjects on different parts of the Sudan could be
solved on the same basis which proved tr be guccessful. The p.oject of
Port 3udan has beern Juacensful, hacause the people were building in




tompomry building materiylg (timbor) 50 that it wag ~asy to transport
them to the new gite, Aricn tac proiect iy finished tne people
started to improve their hcuresn by building part of them ip the eame
rateriala they had ang PAYe 10 Luliow Cemeal Liocis, i the Sovernmen:
could give these people loang these projects couls be solveg by
indultrialization of 3mall COnronents.  Thgwre e sinilar large housing
Schemes around large agricultural gchomes which were exesuted recently
®.8. Suki agricultural 8cheme in the Biye Kile Province, This scheme
is attracting go many farmers and workere which need houming facilities,

In the coming three or four yeard the sovernment will face the
problem of resettlement of the eouthern r~fugres village in the
Southern Provinces "loocally calleqd Peace villages”,




5 - Butiding Moverials t-

T4 18 weoubt ul hA. Lo lolne pTesect cowad be taecabeld
succeasfuily witrout the adoraale anpely < oo neleuraly huiiding
materials in the iocal markat. Tt w~3 egtimaced (ascordi-ee te the

Department of 3iatistizs "Population =nd Housing Sur-ey") that the cost
cf the building watericlis 123 aboul £on b T of the total cost of

houses.

Acoordir, to the "Suian National Income Statistics tor the year
1961/61", the ealimated investme-t in nouseg built in the different
regions 0% the Sudan for tho peried 1559760 - 1953/64 18 about £8 20
millions annualiy; =nd out of this total the bullding materiala cost adbout
€Y 14 millions. This invesiment i3 bound to increase according to
inorease in urbanisation, population growth, huilding maintenance, and

urban and slumg ronewsl, et=. {eee table ).

Accoiding to the aeries of reports by the Department of Statistics
"Populaticn and Housing Survey", ths estirated number of houses built
in mud or lesser-durable materiale; is about 595 of the houmses in 5 of
the major towns of tne Sudan (Khartows, Khartoum North, Omdurman, Atbars,
Kassala and Fl Obeid). Tne total number of hfuses in these 5 towns is
estimated to be 102 thousadi houses. The totnal number of buildings in
mud and lesser-curable materials for cther regions of the country
“mainly rural and serii-urbun" .s estimated ¢y exceed 95% of the total
other buildings (tablew £ and 7) =hew tuilding materials ser centage
used in houses in 8 majer towrs of the Sudan,

T™is shows clearly the need for building materials and its importance
as a component of a successful houeing policy and its effect on any
planning for economic developaent. ‘his is shown clearly by the faol
that; the estimated investm:nt in btuilding materials (£S 14 millions) is
206 of the total investment of ‘he private and pudblic sectors in housing
and this may rise to 30% if we consider other rectors of the building
industry. (i.e. civil engincering projects, etc.)

Housing uses 30% of all building materiais and even more important
it uses nore looal materials than any other building activity. In the
Sudan it was eutimated tnat avout 40% of all materials used in modern
urban housing are imported. T™is is a very high percentage (see table 8(a)
for the estimated amount of imported building materials for the period
1961 - 1965,

—
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Although the Sudan is rich in minerzl remournes that could be used
in huilding materinis indnstry; ac serisns step hau heen taken 30 far.
The building indusiry stiil depends on traditions! teeal vuilding materials
and traditional congtruction technicues,

Modernization in construction methodr ang developmoent in the pro-
duction of local building msteriels conld have an important impact on
import substitution,

Although informationa ang siaticticy are very weai and 8scarce in
the Sudan, I will trv to give here the nondition of raw materials in the
Sudan and the posaibility of . the industry and produciion of building
materiale and try to outlinme aad the difficuities facing the building
materials indvastry.

6 - Raw Materials: -
*) Send and Clay

Sand and clay are very widely used in buildings in the Sudan,
Building in sand and clay and other lesser-durable materials constitutes
more than 85% of buildings in the major towne end more than 95% in rural
and semi-urban areas. Sand and clay deposits that are ruitadle for use
in tuildings are almost everywhere in the Sudan (especially along the
Nile basin and in the Gezira area.

Sand and clay are mixed together in mud buildings. The best mix in
about 65% sand and 35% clay. The buildings ace built 1. a traditional
way i.e. either by hand or by making mud bricks out of this mix and then
left to dry by the sun heat and then used immediately. No serious research
is done modernizing these traditional methods. Little resecarch is starting
now to introduce new mixes with lime or cement or thatch to reinforce
the mix against cracks, '

Proteotion against rain is done traditionally by mixing clay with
fermented animal dung and then after that the walls and roofs are plastered
with it. This of course has to be renewed frequently.




Mud nouses are desired ir i irai areas beeaus~ tney are cheap and

have good tneraal properiis. .o arotec: the n-doors oF Louses from the
outside severo heat. Constoacti n o of mol Louoes 0e3 not need any special
okill. (See tables ¢ anm ’: Tremn tnhles chow the nerce-‘age of different

building rateriais used ir hcuzes in < raor u-han centres,

b) Natural Stonem :-

i) ~ Sandstones :-

Found almost in 51l parts of the Sudan. Most prominent deponits
are the Nubian Hills and Marchivat Hille near Omdurman Town.

ii) -Orenite 3~
Available in all parts of +he Sudan.

i11) -Marble -

There are numerous marble deposits in almost all the provinces of
the Sudan. Most of these deposits tend to Le dolomitic with MgO content
varying between 3 - 207 or more. Many small occurrences of marble deposits,
particularly near towns, are umed for the predustion of bwrnt lime., Omly
two deporits are exploit:d for th~ Portland Cement induatry in the Sudan.
These are :-

1) - Niyefer er Rugeig deposits near Yabak (next 1o Kog’ i Town) on
the White Nile district. This deposit is evploitad hy the "Nile Cement
Factory at Rabak.

2) - Atbara limestons deposit on inec western bank of the Nile between
Atbara ed Damer town. This explnitad by the Maspio Cemont Factory which
is located between the namc towns on the eatern btank of the Nile.

Other reserves are between BARBFR town and Abu Hamad on the eastern
banlz of the Nile, and parallel to the railway line. There are also some
regerves in the Red Sea Hilla.

The limestone and marble reserves in the Sudan are iremendous, but
no particular studi~s o” any scrt were made on the ressrve estimates.

o) - Cypsum 3-

Gypsum occurs in the Red Sea Hilla coastal plain as an evapourite
rember of the marine scdiments of the area, There are several exp:sed
cocurrenoces along the coastal pl.im north of Port Sudan town. Most of
these deposits were racorded but only one wus studiad. This was Khor Eit
gypeum deposit, which is the nearest to Port Sudan, at about a distance
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of 42 miles north of it. It iz at the su=fase ana covers ahout §,5 8q. km.
The approximate estimates are more ihan i@ miiiion tong a4 this deposit.

There arn MOLY Cthow o pah) A Yeposice ¢y the nerii of this area
bat they were net gtudaed,

d) . Asbestos Denozity:-.

Many asbagtey deposiis apre recorded in ihe Sudan., The moet important
aAret

i) - Qalata oy Nahal cepoaiy ip Kassala Provinee (in eastern Sudan)
at about latitude 13° 30°N ang longitude 35 00° Eagt,

1) - Ingessana Hi3 18 deposii in the southern region of the B)y. Nile
Province at latitude 11° 10°M &and iongitude 330 15° East, 4t present
studies are cencentrated in the Ingessana locality, No final evaluation
18 yet given, but the resultn obtained til} now are promising. (See
table 8(a) for importg of 15beston sheeis ang pipes),

o) - Vermjioulite Deposite 3-

~ This materia) when heated to about 1000° ¢ and over expands to about
6 - 20 times of itsg actual volume. This mategial could be used in the

production of light-weight concrete componente which have good protection
againgt heat tranamission,

The most important vermiculite deposits ape located at a site some
sixteen miles to the south of Tohamiwn rai lway ataticn 4n the Red Sea
Hille, appreximately st latitude 18° 30° n, ang longitude 36° 31~ g,
The ooourrences are rather irregular ang no reserves were estimated nor
&y specific studieg made on them.

r) - Ore 3-

The task of exploration . ¢ minerals is undertaken by thre Sudan
Geological Survey dept, of the Ministry of Industry and Mineral Resources,
The private sector pays a minor role in these activities, Sudan being

& vast country Approximately 1 million 87. milez made minoral explorutien
& very diffioult Jobdb.

In spite of these difficulties there er: more than two hundred
®ineral ocourrences recorded throughout the Country. In general infor-
sation about such depcsits are 8canty and incomplete., Most of the
information on minerai resources &re extraoted from the Geological

Departaent files.




Many iron ore accurrences are rnown in the Suden and of these the

most important deposits ire

i) - Fodikwan Tron Gre Zpanit e

Fodikwan Tron Ore Deposit in the Rep Sea Hills in Kasnaia Province
{Latitude 219 417 N. and Long) tud- 270 4y ani ahuut 176 miles North
of Port Sudar.

The nmineralization wae described as being i metaseiimants (inter—
calated) with some vo.canics. It is norposed of magnetite and haematite
plus few other iron minerals. Deposit estimated to be mbout 3 million
tons having about 60 - 77U Pe,

Close to this Fodikwan iron deposit another deposit #as discovered
and roughly estimated =z 00 million tons of ore having approximately
A0k Fe. Of this only 14315 tone were exported in the years 65-67 but
this stopped now due to Sucz Canal closure.

ii) - Sufaya Iron Ore Depositss-

This is around Sufaya village about 190 miles N.W. of Port Sudan.
Reserve is estimated from 7 to 20 million tons. The area is atill under
exploration by the Government., The most impor'ta.nt localities ares-

1) Abnkur (latitude 21° 12° N. and longitude 36° *° E.)

2) Adaraweib (latitude 21° 20 N. and longitude 36° 20° E) plus
other minor occurrenzes. Thesc occurrences have an iron content of
60% - (this iz not exploited).

111) - Abu Tulu Iron Ore Depositi-

This depoait is located in Dar Megseriya in Kordofan Province at
latitude 11° 41° N. and Jongitude 28° 40° E. The deposit oocurs in
pre-cambrian metasediments, Estimated reserves are about 31 million
tons of iron ore containing about 614 Fe.

Several other localities have been recorded but there is no infor-
mation about the size of depouit.
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g - Iiaber Resources: -

Sudes like many developing countries is lacking in scientific
inforwmation and statiatine adant many of {te ratural resources, Mogt
statistice, availatje Now, are preliminary and somehow "approximations®”.
Theee statistics rave to be recheck 4 and refined.

Preliminary reports (Su:h as FAO Repor. No. 1291 - Forestry Admin-
fetretion 1n the Sudan by J.k, Jackson) show thati-

1) 23% (=585,000 nq. Kn.) of the total area of the country is
covered by forests,

11) 1% i for agricultural purposes.
111) 21% 18 pastoral lande.
iv) 29% deserts.
v) 19% unused land (water, swamps, rivers, etc.)

If we consider that foreats also have an effect on pastoral lands
(27% of the total ares), then forests have an effect on 50 of the total
8rea of the country. It has an effect of 10% of the Gross Mational Income.
Nevertheless the Sudan imports what amounts to €3 2 millions ansually
of sawn timder.

™e following estimates show the annual ocutput of the Sedan's
Porestry Department:-

&~ Norvhern Sedasi- (- ou. m. - 35.1 m3)

Pigure g.1
Species -4nnual eutput in ouwbio m,
Sunt (Acacia Witotica) 7200
Haras (Acacia Aldbida) 5000
Nehogany %000
R L T Y
TOTAL : 17200
» M’- Hm &1
“Species Annual output in oublo m.
Nahogany (Khaya gensralensis) 2500
Nahognay (Khayas grandefoeidlia) 800
b Y 1250
Yaba 126000
Nountainous Porests 1000
Other species 4000
TOTAL 137550

Aamual total Sudan output = 17200 + 137550 = 154 750 cubdic m.




In hardwocds tre Sudan proiuces losallyv 5000 cubic meters (this
an average of 10 years production 1957,/58 - 1966,/67). Sudan reached
self-sufficiency 1n nardwoods and the surpluge meets part of the ghortage
in imported softworods \oefore LS they used to inport very few amounts

of some species of hardwoods, see fijure g.l).

The Sudan Imports two types of tinbert
1) - Softwoods o.2. Muski, and whitewood.

2} - Hardwoode e.g. Teak, Peach and roft Uganda.

The percentage of softwood was 83% of the total timber imported into
- the Sudan from Hemania, Hungary, Sweden and Ruasia. Now the 3udan does
not import any hardwonds.

F.gure g.}
Year Hard woed in ou. m. Soft wood in Total in
Cu. If. Cu, m,
1961 472 72428 73008
1964 143 46825 86968
1965 €68 43705 44373

Total consumpiion of soft woods in the Sudan is estimated to reach
123,000 oubic meters in 1981,

For importe of sawn timbers for the past and for the coming five

years (1970 - 1975) see tablec 8{a) and 8(b).

Podocarpus ieg the only coniferous speciss of the 3udan, It grows

in the Imatong Hills of the Equatoria Province, 3outhern Sudan. The
annual production is 40C cubic meters.

The Poreatry Department is planning to plant large areas with conifer
and ocurpreasus species that produce soft wood. The Imatong mountains
and Jabel Marra in Western Sudan (Darfur Province) are the only two
suitable places for growing conifers. 3505 areas of coniferous species
were planted in both areas. 71000 areas of coniferous species (20000
ares in Jebel Marra, and 51000 areas in the Imatong area) are projected
for planting in the afforestation programme of the Forestry Department.
These two plantations will start production on a small scale in 1977
and will reach full production in the year 2000,

"
4
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Unfortunately this afforestation prograame is not progressing
according to plan due to chortage in Munase.

Accordingly by the year 20GC she major part of sof twood requirements.
would be met iocally, but seif-suffic.ency will not be reached because
the areas suitsble for growing coniferous species are limited. It 1o
possidble to cut down part of the imports in softwoods by using some home~
grown hardwoods {as happening now) and alsc to try to test many of the
unknown species of local timoers, which are not utilized yet; to deterwmine
their properties for uaame in the building industry.

In Rursl areas and urban areas the people use round local timbers
(wmsawn) in their traditional houses. The following figure g.4 shows
conswmption of round timbers in the present and futures

Pigure g.4
Year Rural areas consumption in Urban consumption in
gubic m, qubjc =,
1962 1,071,000 12,000
1971 1,358,000 12,600
1981 1,703,000 13,400

This tadle was extracted from veports at “the Porestry Department.

About 20 millions stacked cubic maters of fuel-wood are oonsumed
Wy the people here. This is about £S 20 millions. It is the main fuel
in the Sudan which as yet has no oil, no coal and only very limited
dovelopment of its water power resouroes.

(See Anrex 2 for the properties of some species of local timbers.)
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7 = Building Materials Industry in the Sudan :

The Sudan is rich in natural resources but stil} imports large amounts
of building materials. The large amounts of building materials produced
locally are very traditional and ne 4 improvement to “9pe with the new
requirements of the building industry. By good planning, the Sudan could
be sslf-sufficient in moet, if not all, of the essential building
materials. In this section of the monograph I am going to outline the
building materials industry in the Sudan; its present and its future.

a) - Coment -

Cement is one of the most important building materials in the Budan.
(Table 8(a) ) shows the Sudan's import of cement. This was the case
when there was only one cement factory. Table 8(b) shows that the Sudan
has reached solf - sufficiency in cement for the next five Yoars to
oome. Of course, the demand for more cement would rise with inorease
in housing and other buildings projects but this could be thought of
and solved in time, Pigure a.1 below shows amount of ocement consumed
by the building industry in the perioad 1962419653~

Hgure a.1 Unit Tons
1962/63 ¢+ 1963/64 3 _ 1964 /65

Imported amount of
oement ¢ 122575 : 2126690 181237

Local production
of cement (Atbare
Pactory) 3 46060 : 115860 44266

Total in tons 3__168635 : 442550 1 225503

(T™is table -was extracted from the Department of Statistios reports.)

Tese figures together with tables 8(a) and 8(b) show that the
imporis are wneven and irregular, which shows that Sudan'se foreign trede
(especially for building materials) is badly planned. At the same time
this reflects the irregularity of the building induatry (at times you

find 80 many prejects going on at the same time; and at times it is
ltlﬂo).
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Now there are two foctorien working in the industrv of portland cement:

i)- Maspic Cemeni Factory a! Athara i1n the Northern Frovince:-

This was the first cement factory ; it produces "Poriland cement",
- Actual output 160, 000 tons annually
Maximwn output 180, 00C tons annually

11) - Nile Cement Factory at Rabak in the Blue Nile Province:-

This was erected recentiy. It lies or the eastern bank of the
White Nile near Komti “own at "RAHAK" railway station.

Actual output 80,000 tons annually
Maximur: output 100,000 tons annually

The actusl output of the two factorics satisfies the local demand.
Sometimes there is shovtage in some parts of the Sudan but this is due
mainly to transportation problama.

There are studies zarried out now to a production line to be added
to the Maspio Cement Factory ai Atbara to produce white cement.

b) - Corrugated Zino Sheets -

Zino is thported in the form of flat (pl(in) sheets and thsn corrugated
in the Sudan. There i3 only one factory in Khartoum North town which
corrugates these sheets. It satisfies the local demand. It produces
sbout 25 to 40 tone daily (one shift). The maximum output is about
100 tons daily. Delay in production ocours due to transportation problens
of the raw materials from Port Sudan to Khartoum.

c) - Reinforoement Steel :-

The Sudan is very rich in mineral resources, especially in iroen
ore; but still this is not industrislised. This was mainly dus to
lack of funds. Another problem is the vastnees of the country and the
difficuities of transport and communications resulting from lack of
proper roads, railway lines, stc., which are a very important factor
in any mineral deposit exploitation and/or industrislisation. The

notes listed before in section 7 paragraph (f) of this monograph give
details of the iron ore deposits in the Sudan.

The Sudaa still imports all the reinforcement steel it needs.

(Table 8(a) and table 8(b))give an idea about the Sudan's import
atatistics of rolled steel.
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There are studies oarried now on the feasibility of the production
of reinforcement steel from scrap iron and iron ore. These studies will
not be put to results berore 1975 (tre end of the Five-Year Development Plan)

d) - Najls :-
There are tw> factories working in nail production { thees are:

1) - ¥ilein ¥pils Pactory at Xhartoun North -

Actual output 1200 tons annually
Maximum output 2000 tone annual 1y

This produces normal needle-like nails and sinc fization nails.

11) - Port Sulsp Melle Pactory at Port Budyn :-

Actual output 450 tons anmually
Naximua output 900 tons annually

It produces only normal needle-like nails. The two faclories
satisfy the mai.:et in normal needle-like naile.

The country imports about 260 tons anmially of sarer nails.
.) - [ . 4 =

There are no faotories in the country. But there are three facteries
now under construction. The Sudan's imports of these matsrials are as
follows:-

'1“1’. e,

Type Year Mmount in £8
Locks and keys 1968 12,765
Hinges and stays 1968 8, 00
Locks and keys 1969 ' 11,44)
Ringes and stays 1969 11,39
Looks and keys 1970 ($111 Oet.) 8,099
Ringes and stays 1970 (til1 Oet.) 10,708

T™he Bwdan ie still going to inport such materials.
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£)- Painte

There are three factor!es working in Paints iniustries
all of them in Khartoum,

1) Rainbow Paints Factory:-

This produces paints and other chemical by-products and
suxiliary chemicals, The actual output of this factory is
3C00 tons of all types of naints for timber, metals etc,( a year)

11) §lle Paints Tactory:-

This factorr started in March 1969, The factory produces
750 tons annually,

111) Lroncs Painte Fagtory:-
Its aciual outrut is one ton dsily,

fhe la3t two factories are not working rerularly Jlue to
financial problems, Due to thia tha country has baen irwerting |

naints for a time (3ee ficure f,I below), RBut if thele factories
work with maximum capacity they could satisfy the local ermend,

"{rure £, 1
Year Qusntity in tons
1267 1570
Ic68 2451
196¢ 998
1670 527

8)- Red Bricke (Jired Clav Bricke):-

B-icks (whether sun-drisd or fired clay bricks) are
fundarental building raterials in the 3udan, The tradi-
tional methods of b -ick manafacture =nd brick layinc are
fairly viell-astablished scross the countiy, However no
improvements are introduced tc the method of manufacture,
Bricks are still made and mouliled by hand and fired in
traditionel native kilns,

The total ccnsumption of fired clay red b-igks in the
dudan by the building industrv i3 astimated t- be eveR 25C
millions conmon bricks annually, Bricks are us-:d widely in
the building industry for boundry walls, load-beardn; walls
and for sartitions, (3ee tables 6 and y),
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The use of fired clay bricks in the Sudan, as a locally used
building material, would be among the main factors influencing the
economic development of the Country. It reduces the building costs,

desert type of climate prevailing in the Sudan.

Clay, which is the main component material in the manufacture of
bricks, is available widely throughout the country. Red bricks industry
in the Sudan stil] depends on traditiona) techniques. Clay is mixed
with sibals (animal dung) then fermented by mixing it with water and
leaving it for a few days. Then the mix ie moulded in steel or ‘timber
moulds into bricks and then 16ft to dry. Then after it dries, it is
burnt in traditional native kilns. Due to large demands there are many
defects in the local bricks 3~

1) The fermentation period of the mix should last for s week, but
locally they seldom allow this period more than 24 hours,

11) e mix of clay and zibala is, usually, carelessly done.

111) The bricks are not well burnt because it is difficult to reise
the temperature in such native kilng over 800°%. Dus to this about
208 t0 308 of the bricks are damaged.

1v) Bricks sizes are not the same,

It is clear that the b#icks industry in the Sudan needs improvement
and mechanised briok factories shiould be introduced. There are studies
noWw on the feasibility of o brick factory in the Kharioum area, Tis
will be fruitful Very soon aiming to produce better tricks by ocontrolling
properties of the available clay, the method of nanufacture and the
firing teohniques.

R) - Partiole Board:-

In 1966 the partiocle board industries limited estadlished its plamt
in Khartoum North with an annual capacity of approximately 7000 l3. This
figure is based upon 19 me, 240 x 120 om. Boargs of 700 kem/n’.

The rav material mainly used at present ig various species of
Bacalyptus grown in Gesira,

The product is a flat pressed single layer type, 240 x 120 om. board,
The thickness of the boards range from 5 mm. to 19 mm. The adhesive used
is a urea~-formaldehyde resin. No additives such as water repellants,
insecticides, fungiocides or fire retardant chemicals are used. Boards
are 20ld without further




treatment suoh as veneering or the application of a suitable
coating for future painting,

Locally produced chipboard is completely unsuitable
for exterior use, Its prinoipal applications are for int-
erior use, i,e, under conditions where exposure to temperatdre
and moisture are not severe; because the bonding material
( ures-formeldehyde resin ) deteriorates under evrosure to
sun and moisture ( the resin breaks down after exposure to
heat or to heat in the preaence of moisture ),

1)= The local wood-working industry is infamilinar with the
use and apnlications of particle board,

11)- Other board metsriels, when available in the local
market, sell at competitive prices with particle doard,

( 3es figure h,I, dbelow )

Laire b1
Avarzze Ratail Trices of Board
Laterials in Xhartounm
Type of Board Dimensions Prige in £3
Len_th x Width  Thickness /bosrd /m? Date
Particle board 240x120 em 5 mm 1,000 0,350 July 70
Particle board 240x12¢C em 6mm 1,05C 0,365 July 70
Plywood 7=4 ft 3 m 1.350C 0,500 July 70
Plywcod Txh ft 4 mm 1,350 ©,520 July 70
l.asonitee 8xl, ft (¥ 8") 3.5 1,080 0,365 Jan, 70
Celotes “xl £t (/2")12 5qm 1,480 ©,500 Jan, 70

liasonite and Celotex have not been available
in the marxet for aome time, The prices in
Sanuary 1970 were 1i _hter than in ,revious
rnonths,

A e W S B S W GG AP O TR W . . badededad b d Dl b D 2 g oL D D DL DT T Y T P T Py P R R T S,

Tris table was extracted from the report "locally
lanufactured Pa-ticle Board” by P, 0.7, Shahwan
(Ph.D, ) and otheras,

A A DA A A e O G A TR G A W e T G W W W e O e e A Em G D ED A% o A

Other feasibility atudies are bain_ carried now on other bduild-
in; materials such &3 :- plywood mmd a3dbestoe oement sheete but no
result has been reached till now,

dec Annex 1 for retos of building matorials in Khartoum which
Civea an idea sbout rates of different building materials in the Sudan,
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&_Rrofabrication in the Sudan ;-

Thereis no experience in prefabrication in the 3udan.,
The builiing industry still derends on traditional construction
method a, Heavy pretabrication, for a country like the
Suden, 1is very expensive, This pneeds t=

8)- very heavy and complicated equipments which are very
oxpensive for a country like the Sudan;

b)- transportation of heavy - prefabricated units ig very
difficult and éxpensive; considering theoendition of roads;

¢)= transportation of such units nesds very special and
heavy trmucksand needs heavy cranegs in the factory ond on-site;

It is doudbttul, vhether; the 100a) lnarket culi guarantee
the practicability of larze Droduction of the Jame units or not,
Also in ccmparison to labo:p costa, heavy rrefatricated units
would not redyuce the building costs,

and for on-3site brecasting, This could be easily adopted
because most of the labour ape not skilled ang they could
easily learn to fix such unite,
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Q. 1971

URIT _ ___RATE £3

4, gEMENL: -
White
Croy
2= 3 "T‘!a” -
teinforcement round bars
37uare

3= ELAT SHIET3:-
3 thiek

L~ SXPATRED KEIAL: -
2'x8'x$" mesh
2'x8'x" "
L' x8* x} "
h'xs's“ L]
8038'3 L]

5- UZTAL ANGLId: -
2:2;1%"
2x2x3"

I3x1?
I} xI’rxi‘s'
Iaﬂi'}g
Iixlg
I1ix1:
I xI x"

6- 2=dection:-
tuig
I:x13 ‘}5

ton 28, 00034, 000
" 13.000
135, 000-140, 000
" 141, 500
K2 1, 860
" 2,320
" 3, 280
. L 710
" . 570
. . 785
" « 900
. « 900
» 910
LR <360
" - L6S
" 310
340
. 260
" I8
" . 214
" 146
" . 6C0
" . 400
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7= 1=3SCTRON; -
12 am, deep kR 2, 2%0
Iy = = 2,7%
16 * " 2,900
8- LIKK:-
Mite w 14, 0oC
Celoureq . 2¢, 000
Grave]l bt « 9580
3and " . 800
3affata » olCC
J311¢ . o0
Granite atone b 3. 000
dandstone . 2,000
9= Timber ( sk ) b 50, 000= 60, CCco
Thite . ko, 000
hahogany . 5. cco= 60, 00C
m-m-
Common per IGO0 & 200
Pair faced » 4300 - 6,5¢c0
Cement brioks . 12,000 -20, @90
II -
Talling 4O X 20 em . 60, 000
» 20X 2 am . 30,000
Roofing . 70, 0c0
12-3ud Bricks ;- v 1.500 - 2,cc0
D=Clouatrs Mogks 1o
3ise "20X20aem®" » 50, 000 =80, 000
Round DX¥em . 60, 000
dquare 35X3 am » 70,00 =80, COO
Glass Bloeks I8 x 15 bt 750, coc
L Pibre Qlasg:- n2 1. 500
15- Bibharedd (2-piy) ;. . +150
16- Rituman ;- " «120
I7- Rintiote ;- ° 30 - ,300
18-_Asbentos dngets ;- " . 8€0
I5- Gl dbeeting or Plat ;- "
Gauge 24, . +630
» 26 .55 550
) 28 . + B0
Masonite K2 +35%
mom d « 500
20- Chinboaprd ;-
Miciness 2,5 om . L, 000
» 1,0 om » « 840




- 34 -

108k _UNIT RATR £3
20~ CHIPEQARD: -
Thickness 6, om, u? 1000 .670
] u. [ ] [ ] .Bw
Plywood (3mm) . 10
Venserea plywood N2 4% - 65
Polythene Sheets . o340
21-_PolYatoring 2w
1 om thick . . 280
2 om thiock . « 500
3 em thick . « 750
L4 om thiok . « 9U0 .
% em thick . I,2%
7 am thick . 2.170
10 om thiok . k. 000
20 en thiok . 5. 000
Accoustic tiles " « 780-800
22- Iranscarent cdade:-
€ m, . 4. 000
L . 2, oo
3* . 1,200
2" . » 800
Pstterned glass . 2,200 « 4,00
Mirror . 3.000
luxafies . 14, 000
Merble (2om, thiok) . 12,000
23- Qlaaed Tidem:-
White . 1,600
Coloured . 3.000
P.C, slabs  om, thiek . 2,000 = 3,000
A~ PCa Tiles 20X20X2 1~
Grey . « 550
Pleack " «60
White . < 70
red . .60
Pattermed . .60
20x20x skirting . .60
25- 2arrazze tilee:-
20x20x2 with grey cement . 1. i00
L/ * white LJ “ x.m
31ze 30x30 . 2,500 - 3,000
Skirting 20x10x2 . 2,000
Voseics L I, 800
Vinyle tiles . 2, 500




*
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—rT RN —UNIT _ RATE £
011 paint steel por gallon 2,835
. *  timder " » 2. 540
Pumaatic . . 3,120
Distemper . . 1. 450
Varnish hd » 1.3%0
Solignum . » « 550
Floor Polish » . 2,100

26- Rlsgtrig
&ir Conditionin: Unita:-
1 K8y pesr unit 275,000
e n» . . 375 - L4OO
AAr_Scolarys -
M 2200 . 110, 9C0
*  LOOO » 163, 840
" LOl3 » 168, L0
. 8200 " . 212, 460
* 11000 . * 8I7.470
* 15000 . " sP9,.470
Lanas -
Ceilin: fans " » 15,000 - 20,000
Vall fans . " 16,C00 - 27.000
Conduits » "o «035 -« ,0L8
Bleoctric heater (medium) 2.8 lévoe L2,000

27- Ratk_room sati- _
White (L pieces) Ko, °5, 0CO
Coloured . hd 160, CcCO
¥.C. e®astem » 13, 000
"% waitern » 18, 0OC
Bidet . 19, 0CO
Vash hand hasin (vag liu) " 8, 0c0
" " * medium " bt 6,C0C
- L L} “11 » L] u.om
Sower unit » 10,000 « 15,000
dhower (2 taps shover and mizer) " 5. 000 « 7,000
Sink (clued) " 10, 000
Eetal sink " 5.0CC
" * with drein » 32, 000
» " ® 2 d4reins . L8, 000
dully trsp » 1.65%0
Floor trap hd 2,000
45x45 C, 1, cover (l'.odxul) " I, 200
3030 G, 1, cover " 1,100
Grilled cover 15a15 " . 200
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¢ ¢ B
h)‘y— &2“2:&!:5:! iz‘m-
L" dia,
en yr
29- Caat Iren: -
2 -« 6" " "
Sal. Rine:-
2 " "
I L] L
13 " w
b { L] "
f ] ]
i " ]
SQuner: -
i" (] "
‘l " "
b & " »
» L] L]
Lelxthangs =
- il " ]
" U
g' » »
*' ” )

.L}OO-. 600
« 600=-, 800

+300-, 600

W33
«333
.« 250
. 185
« 245

320
. 160
QIIO
.m

.m
320
. 160
.110




Annex 2

Pmerties of some Species of Loenl Timbe rge

1 - Neem (Azadirachta indien)s

Thie is a natjve of the dry open forests of Burma and of the
Deccan in Ingia, It has been extensively cultivated in the Sudan ae
& roadside tree for ghage and a8 an ormamenta) tree in gardens ang
&8 source of fuel ag well,

It is évergresn and will Erow o2 most types of 80il and wi}}
tolerate | ' 8 and rainfal) as low as 18 1n=i:u. It oan
reach a height of 4o feet and a breast height girth of g feet, It
brenches early g0 that the cleay bole i3 short,

Renerally irregular, Neem is g mahogany-
to medium red in colour when freshly surfaced. It
darkens on exposure to the 8un, like Cuban mahogany,

Tage weight is about 45.5 1b/oudic £4.)
&t 12% moisture. 8o % of the material is sapwood. Neem can be sam
without dif'ﬂculty. It will give smooth finjish
&re disturbed. Iis strength Properties are smimi)
more resistant to shock. It 44 repugnant to most wood-broing insects,
It 18 very diffioult to impregnate with preservatives. It oould be

It is founq almost

Species of acacia. It hae & vide distridution
f the Sudan along river banks or where the water
It reaches 60 ft. high and has a clear bole of 15-20 feet.

Qeneral Posoription

It is a pale yellow brown wood. T4 is variant in colour from
log to log.

Average weight ig 38 1b/cubic rt. ot 12% moisture content. Sometimes
h between heartwood and sapwood.

Except for hardness

Y impregnated with preservatives.

attractive in appearance. Graina are irregular in direction
with lnrguAknotn.




Uses:~

It i{s used mainly for carpen*ry and shuttering. Eepecially
selected material from mature trees ¢. this species would be suitable
for building after being treateds if used in exposed position.

Reglig ‘Balanitea Aegyptiaca):~

It is a small tree (hard, heavy and tough) with thorns. It grows
on clay aoils in drv areas. There is no distinction between hardwood
and sapwood. The grains are aomehow irregular in direction, Qlthough
better in this respect than (haraz) and Talh (acacia seyal). Heglig
is 8 heavy but Tather attractive wood (straw-yellow in colour). Its
average weight is 48 1b/cubic ft. at about 127 moisture content.

It could be easily treated with preservatives. It is used for
fences and posis. ?

4- Sunt ‘Acw;& Milotica):- ]

It grows mainly along the Nile in the Blue Nile Province. It
also occurs in Northern and Central Judan and the Red Sea Province.
It grows on heavy black or darx grey alkaline soil in riverain dasins.

criptions~

Sunt is the most attractive of the species of acacia, with a
warm reddish-brown heartwoocd. OUrains are interlocked and rather irre-
gular; although sometimes straight in direction. Knots are of common
ocourrence.

Sapwood and heartwood are well defined. Sunt is a heevy wood
averaging about %8 1b/cubic ft. at 124 moisture content.

Sunt is difficult to saw, it is twice as hard and as tough as
teak and 50% stronger in other mechanical properties. It is highly
resistant to decay.

Its etrength and stability and resistance to decay render it
suitable for heavy construction and buildings provided it is not readily
attacked by termitea. Used locally for village Wuildings and fuel.
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5-_Ialb ( Acaqia Seval ) ;-

It 13 a mmall tree upto UO ft, high, It grows ia the
dry savanah forests throughoit the 3udan, The tree is with
many branches and fire-resistant, It produces gum with good
quality dut inferior to gum aradbio,

Senaral Description ;-

Appearance varisdle from tree to tree, dut it s typ-
ically pele-yellow to medium drown, Grains are iaterlocked
end often irrezular with ocoasional knots, 1t has an average
voight of 55 1b /eubic £t, at 128 molsture content ( 1t is
30% heavier than teak ). The timber ig hard, tcugh end shook
resistant and can be casily impregnated with preservatives,
If ths trec could be grovn with fewer knots and reasonabdly
straight grains; it can be very suitebls for buillings and
heavy construeotson,

aEsSan .III...‘..‘..8.......".'..‘.. SENSEERNBUNINTNVE NN REREVTIVLLN

All the informations on the properties cf the sdove
species of local tirber were extracted from the followin:-
seriss of reports at ths Foreatry Department- ihartoum ;-

" dinistry of Technolocy - Porest Product Lsboretory-
United Kingdom, *
Reyorts on Cversess Timders - Mumbers 8 - 12 on
Ocnsignments of Timber frum the Repudlie of the
dudan, ( Pedruary 1968 - Karch 1968 - Eay 1968 ),

mxmmnwmmmnm




LI92 OF REPERENCES :-

I- * Report on a Mousing Policy for the Sudan "
by Donald R, Hanson Intevr-regional Housing
Adviser (Center for Housing Building and
Planning - United Nations ) New York .

2- " Building Materials Industry in the Sudan "

a paper in arabic by Abdel Rahman Ahmed el
Agiv; former Director of National Building
Remearch 3tation Khartoum,

3- " Phase I - 3urvey of Pired Clay Bricks in
Khartoum Area ® by A, M, Madidbo and Richter,
Fational ™Muilding Research 3tation Repert,

U= " Minerals and Mining Industries in the Sudan®
by Omer Ahmed Mohamed B,Se, (hon,) M,Se,

5- National report of the Democratic Repudblie
of the 3udan to the United Nations Conference
on " The NHuman Environment " by the National
Council for Research - Khartoum, March 1971,

6 ° Scme INnformations on Natural Resources of
Sudanese Yorests " by the Forestry Department
Khertoum, ( In Arsdic )

7= * locally Manufactured Particle Board " Wy
Parouk O, Shahwan 3,80, , Yo A, , ARG & T
Omar M, A, Pagieri B, 30, ( Bngineering )

and
Addullehi Ibrahim Pedl B.8c, ( Bng, ) D, LC.
NASC.E

8~ Pive Year Plan of Roenomio and 8Social Devel-
opmant of the ' DENOCRATIC REPURMIC OF THE
SUDAN for 1970 - 1978 - Volume II,Part I,
Ministry of Planning, Khartoum 1970 .
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