





- JlEX LiBRARY

MY

?'5[63






ffz/f}
b2
apt

THE REPUBLIC OF SUDAN

BASIC DESIGN REPORT

~ ON -
 THE RURAL WATER SUPPLY PROJECT
'RELATED TO ICARA-Il

| March, 1986

* JAPAN INTERNATIONAL COOPERATION AGENCY



B FEE

IS R
a4 '86.8.4-

e |

6.8 |

Zshto. 15055

" RE



PREFACE

In response to the request of the Government of the Republic of Sudan the
Government of Japan decided to conduct a basic design study on the Water
Supply .Project Related to ICARA-Il and entrusted the study to the Japan
International Cooperation Agency (JICA). JICA sent to the Sudan a study team
headed by Mr. Shoji TAKAHASHI, .Mana'ger, Rokkosan Management Office,
Water Supply Bureau, Kobe City Governmeht, from November 25 to December
19, 1985, |

The team had discussions on the Project with the officials concerned of the
Government of the Republic of Sudan and conducted a field survey in East Sudan
area. After the team returned to Japan, further studies were made and the

present report has been prepared,

I hope that this report will serve for the developmeht of the proje'ct and

contribute to the promotion of friendly relations between our two countries.

I wish to express my deep appreciation to the oifficials concerned of the
Government of the Republic of Sudan for their close cooperation extended to the

team.

' Marcﬁ, -1936

fogile Ao

Keisuke Arita
President o : .
JAPAN INTERNATIONAL COOPERATION AGENCY
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SUMMARY

in récent years} many countries in the African continent have
‘been facing to ser ious socio-economic problems due to
consecutive draughts, traibal conflicts and world-wide economic
recession. In many places, these problems resulted in outbreaks
of refugees. The neighbouring countries which receive these
refugees are in;many cases under developing countries.
Accordihgly, these refugees cause much difficulties for the

recipient countries of refugees,

For this reason it is iﬁternationally recognized that the
assistance to thése refuqeés requirés international cooperation
and the first Ihternational_Conferéﬁce on Assistance to Refugees
in Africa (ICARA-I) was convened by the United Natibn (UM} at
Geneva in April 1981.

As numbers of refugees has been increasing it has become a
heavy burden for these recipient countries to provide refugees
and local.people who have much influence by increasing numbers
of refugees with social services such as water supply, school

education and medical facilities.

.In order to cope with the above matter, the ICARA~-II was also
convened by the UN in 1984 at Geneva. As a conclu51on of the
ICARA-TI it was confirmed that it. would be urgently reguired. to
prov1de refugees with social infrastructure for partlclpatlon
of refugees to productive activities in the recipient countries

in stead of killing time ‘with assistance providéd.

" The representatiﬁe of the Government of Japan participated to -
" the ICARA-IT announced the intention of the Government of Japan
to assist refugees. in food supply, water supply and medical

services.



In reSponse'to the intention of the Government of Japan, an
request was made by the Government of the Republic of Sudan to
assist in water supply schemes fb; refugeés and local people
who are influenced by refugees in the Eastern Region where an
estimated population of refugees, 784,000 péople,'is recéived_

from Ethiopia.

For this purpose a preliminary survey team was despatched to
sudan in August, 1985 through the Japan International
Cooperation Agency. Based on the cdnclusion of the preliminary
survey team the basic design study team was despatched to Sudan
from 25th Nov. to 19th Dec, 1985 through Japan International

Cooperation Agency.

In the Eaétern Region, the surface water is rarely obtaihable
due to the dry climate. Major sources of domestic water rely
on the underground water and at present almost 1.1 million
rural population obtains water from boreholes for domestic
purposes, Bowevéf“many_boréholes have been used for many'yéars
and are so deteriorated that their yields have been decreased.
In addition, an increase in tural population caused'by arfival
of refugees worsened conditions of the shortage of_domestic

water in rural areas.

it'is_estimated that about 36% of rural population (about
400,000 people) including a large number of refugees are _
- suffering from shortage of domestic water in the Eastern Region.,

As for Kassala Town, almost 75% of the urban area ‘is facing to
water supply problems due to increase in'water demand caused by
arrival of réfugees estimated to be 50,000 people corresponding -

to about 30% of total population of the Town,

In order to cope with the above problem the following schemes

are proposed;



1. Village Water Supply in The Eastern Region

1) Construction of Village
Water Supply Facilities

2) Rehabilitation of Boreholes

in Existing Village Water
Supply Facilities

2. Rehabilitation of Kassala Town Water Supply.

34 places

73.places

COnsiderihg existing coﬁditions of the water supply in Sudan,

urgency aﬁd magnitude bf the project, it is proposed for the

project ﬁo provide following equipment, machinery and material

including construction of some facilities;

ITtenm Content Quantity
Equipment 1. brilling Equipment, Rotary Type 3 sets
2. Rehabilitation Service Machine 2 sets
1. Village Water Supply Facility 34 places
" 1) Boreholes, 6 5/8 inches 180m
2) Tank, SOmé, 3m
3) pPump and Engine,
180 lit/min,, 100m
2. Rehabilitation of Existing 73 places
Boreholes :
1) Material _
2) Pump and Engine,
180 lit/min., 100m
Machinery & _ _ : _ :
Material 3. Rehabilitation of Kassala Town 1 set

Water Supply

1) Boreholes @10 inches
" 50m, 10 boreholes

2) Pump and Motor 40m3/hr, 60
10 sets

3) Reservoir 2,000m3, 1,500m3
one each -

4} Booster'Pﬁmp Station'350m3/h,

150m3/hr, one each

5) Pipes 27 km




Construction of Kassala Town water supply facilities for
rehabilitation is also to be made under the project by utilizing

the above méterial,'machinery and equipment.

buring construction work for Village water supply facilities, it
is also proposed to complete the technology transfer to Sudanese
counterparts on drilling and rehabilitation of boreholes, and

construction of other village water supply fac111t1es For this
purpose constructlon of village water supply facilities including
ten boreholes will be made in addition to drilling of another 10
boreholes for Kassal Town water source and rehabilitation of

existing boreholes in 36 places,

After completion of the technology transfer,; the remaining work,
construction of 26 new village water supply facilities and

rehabilitation of 37 boreholes, w1ll be made by Sudanese counter—
parts by themselves utlllzlng materlal machinery and equipment

to be provided by the prOJect

The responsible governmental institution of this project is the
Q0ffice of Commissioneér for Refugees, Ministry of Internal

" Affairs.

Construction period takes 22 months including the time reqnired
for procurement of material and equlpment whlch corresponds to
26 months after the exchange of note including the time required

for detail de51gnrand tendering.

 Operation and maintenance cost of the new village water supply
facilities is estimated to be ¥37.6 million/year (ss 494,600).

Number of populatlon (about 400,000 people) sufferlng from
shortage of domestic water ‘in the EBastern Region will be
decreased to 190, 000 people after the completlon of the prOJect
In addition through this project the Sudanese authority will
ocbtain necessary technology and equipment for underground water

deVelopment.



In the Kassala Town water supply, the present problematlc area
correspondlng to 75% of total urban areas will no more exist

and further more the target volume of daily supply, 75 l/cap/day
will be maintained by the project which w1ll deflnltely be
‘advantageous to improve financial aspects of the Urban Water
Administration at Kassala since present revenue of water charge

is only limited due to extended problematic area.

it is, therefore, concluded that this project is effective to
solve water supply problem prevailing over the Eastern Region
and suitable for the grant aid project of the Government of

Japan.
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'CHAPTER 1 INTRODUCTION






CHAPTER 1
"INTRCODUCTION

In recent years many countrles in the Afrlcan contlnent are
”fac1ng to social and economic problems due to consecutive
droughts, tribal conflict and recession of international
economy. Under the circumstance, many number of refugées'have
been moving from one place to. the other. Howeuer, usually |
theseoneighbouring countries which feceive the refiugee are also
under developing countries and to support these refugees has

been a heavy burden to these recipient countries.

The Organization of African Unity (OAU} in coopétation with
Afrioan;hations has béén making an effort to support refugees.
At present, there are Fourteen Afrlcan countrles which recelved
these refugees and supportlng them. Since number of refugees
has been increasing so rapidly that to support these refugees

is beyond capablllty of these re01plent countrles, it is
recognized that 1nternat10nal cooperation over the world is
requlred for assistance of refugees, For this purpose, the
first International Conference on A551stance to Refugee in
Africa (ICARA 1) was held .at Geneva in 1981, However,
conditions of refugee problems have been contlnuously wor sened
in many countries in Africa. Consequently the General Assembly
of the United Nation requested the Secretary- Generdl to convene
the Second"lnternational'Conference on Assistance to Refugees

in Africa at Geneva in 1984 (ICARA~II)}. The'purpose of ICARA~II
is not only to support refugees dlrectly but also to prov1de for
social infrastructure in order for these retugees and returnees
to adopt their social lives in the settlements. It is also
recognized to appropriate necessary budget for improvement of

infrastructures on the refugee assistance funds,



The delegation of Japan 1led by the Principal Secretary of the
Ministry of Foreigh Affairs partiéipated in ICARA~II'and
indicated the Japanese Government's intention to cooperate with
ICARA-IT in emergency foods supply, water supply and medical
sérvices. Coﬁsequently, a request was made by the Government
of the Republic of Sudan (The Government) to the Japanese
Government for-cooperation of water supply schemes of refugees
and Sudanese villagers who have a heaVy'influence by refugees

‘in the Eastern Province of the Republic,

In response to the above request the Japanese GOVérnment
dispatched a preliminary study team to the Republic through
Japan International Cocoperation Agency (JICA) in July, 1985,

Following to the'preliminary study team the basic design stﬁdy
team was sent by JICA from 25 November to 19 December, 1985 to
the Republic in ofder to identify cdntenté and béckground of
the request and to clarify the suitability and the extent of
the ﬁroject contribution under the grant aid cooperation of the

. Japanese Government,

'ConclusiOn_of.discussions on the’baéic concept of the project_
made between the officials of the Republic concerned and the

basic design study team is shown in Appendix 1,

This report is formulated to propose the Basic Design for the
project based on the analysis of the project Suitability and
optimum size through”site surveys and studies made at the home
office to determine the extent of the Grant Aid Cooperation to

the project.



CHAPTER 2 BACKGROUND OF THE PROJECT






CHAPTER 2
BACKGROUND OF THE PROJECT

General Description of the Republic of sudan

The Republic of Sudan (The Republic) is the largest
country in African continent occupylng over 250 kmz.
The total populatlon is estimated to be 19.8 mill in 1984

and its average GNP is estimated at US$400.

The density of population is extremely.sparse and one

third of the national area is covered by desert. The

" remaining two thirds of the land, however, is assumed to

be arable lands for rain fed agriculture, irrigation and
livestock. National economy heavily dependent on the
agricultural'sector.especially cotton, sorghum, ground
nuts and:sesame. The manufecturing sector is relatively
small and is. 11m1ted to processxng agrlcultural
commodities such as cotton, 011 seeds and sugar and to
the productlon of consumer goods and bu1ldlng materials.

A development potentlal 81gn1flcance to. Sudan s prospects
is the dlscovery of 0il reserves in the southwestern part
of the country. An export pipeline carrying around
50,000 b/d is planned, however, construction has been
1nterrupted by the unSettled securlty 51tuat10n in the

southern part of the country.

The public‘sedter has long been important in the Sudanese

economy. It embaraces all modern irrigation facilities,

~ the railways, v1rtually all power and water supplies, and

a 51gn1flcant prOportlon of- 1ndustry, commerce and
finance. . Although some-lndustrlal enterprises have been
returned to the private sector in recent. years, about
half of the. GDP is still generated within the publlc

sector.



The Republic can not be an exception of other African
countries, the deficit on current account of the balance
of payment has been increased since the beginning of the
1970s. By end of 1981, external payment arrears had
accumulated to above US$2.2 billion.

An essential aspect of the Government's recovery program
since 1979 was a concerted drive to increase foreign
exchange earnings through increased exports. this was
carried out under the Export Action Program (EAP),
initiated in mid 1979; The EAP was designed to raise the
volume of cotton exports at an average rate of 7 percent

" per annum during the period 1979-91.

Although cotton production decreased by 1981, a
significant increase in cotton production (51%) was
recorded in the reason of 1981/82; Further increase in
-cotton_produotion was attained'in the following years;
23% in 1982/83, 10% in 1983/84 and 3% in 1984/85.

For this purpose, a large magnitude of capital was
invested for rehabllltatlon of irrigation schemes; total
capital 1nvestment by 1985 was US$7 5 million. Further
 1nvestment to-rehabilitation of other irrigation Schemes
is under negotiation with the international financers

such'as the World Bank,

In spite of these efforts made by the Government the
projected target of the economic development is still
beyond these recent attainment due to worldwide economic.

recession and consecutive droughts in recent years.

For this season, further policy. measurés:were:taken to
prepare a comprehen51ve medium term recovery program,
Prospect, Programs and’ Policdies for Economlc Development
"1982/83- 1984/85 (PPPED) to scale down ‘the ex1st1ng

~economic development plan.



This document. formed the ba51s for discussions at
consultatlve group meetlng in Parls in January, 1983 and
concluded as PPPED~II (1983/84- l985/86) in October, 1983,
The_total budget consists of the fqllow1ng 1tems-

Budget of PPPED-II (1983/84-1985/86)

(S£ mil)

_ _ Local Fo:eigﬁ_' Total (%)
Agriculture 274 483 757 31.8
Transport 188 - 250 438 . 18.4
Manufactur ing 67 113 180 7.5
Energy and Minihg 52 142 194 8.1
Water | 52 62 14 4.8
Services 118 109 227 9.5
Regional Development 215 . 133 348 . 14.6
-Contingency 126 - 126 5.3
Total | : 1092 1292 2384 100

Current price US$l = SE2.45

_In:l983, three measures were enacted into law based on
the Koren, called Sharia Laws which resulted in signifi-
gaht increase in commodity prices. Demonstrations and
strikes in the public servicesfbegen in response to the
price increase. On 6th April, 1985, a groﬁp of senior
military officefs led by the'Minister OEHDefence took
over the GOVernment. Decrees were issued calllng for
unlflcatlon of the country, a guarantee of human rlghts
and basic freedoms. A tran81t10nal Mllltary Counc1l was -
establlshed to act as a. 1eglslat1ve and pOllcy maklng
body for. the country durlng the tranSLtlon perlod until
the c1V111an ‘control w1ll be establlshed Under. the
—Tran51t10nal Mllltary Coun01l Sudan is relatlvely steady

and calm.



In addition to the above socio-economic problems'the
Republic of sudan has eight countries along the national
border and inflow of a large number of refugees from
these neighbouring countries causes serious impact in
socio-economy of the Republic. These refugees started to
arrive at the Republic 51nce the 1960s and total number
of refugees is estimated to be more than one million
correSpondlng to 6% of the total natlonal population of
the Republic. These refugees are dlstrlbuted ‘in the
Eastern and the Western and the 8Southern Regions in the
Republic. Among socio-economic problems caused by these
refugees, the shortage of domestic water has significant -

impacts to these refugees and local Sudanese villagers.

‘A summary of economic index of the Republic is shown in

Appendix 5.
Refngees in the Republic of Sudan and Theéir Impacts
Present State of Refugees

There are eight countries along the national border'of
the Républie. Some of these neighbouring countriee have
been facinglserious difficulties caused by-coneeCUtive
droughts: .

and unsettled security problems which causes a large

number of refugees arriving into the Republic. Refugees

arrived at Sudan_was"recei#ing assistance from the High

Commissioner for Refugees (UNHCR) through the office of
the Commissioner for Réfugees (COR) OFf the Ministry of

Internal Affairs.

Since the 1960s by the end of November, 1985 a total of
642,000 refugees were registered by UNHCR 1n Sudan.

Apart from these reglstered number of refugees ‘ther'e are
other refugees who entered ‘into dudan and -live in various

parts in Sudan without reglstratlon at UNHCR



Total number of these non-registered refugees is]estimated
to be more than 500,000 people.,  Refugees living in the '

Republic at present are summarized as below;

Estimated_Totél Number of Refugees

Origin Number of Refugees Registered by UNHCR
Fthiopia 784,000 443,000
Chad ' 123,000 75,000
Uganda 250,000 . 124,000
Zaire 5,000 ——
Total _ 1,162,000 642,000

(UNHCR December, 1985)

The project area of this basic design study is the
Eastern Region where a large number of Ethiopian refugees

are received.
Refugees from Ethiopia
1} By the End of 1983

By the end of 1983, it is estimated that about
500,000 refugees are received in Sudan. Of these
refugees, 132,500 refugees were accommodated in the
settlements in various plaées in the Eastern Region.
The settlements were selected in_places-where refugees
‘will be able'tg maintain self reliance on agriculture
'or'employed labourer. By the end of 1983 season,
agricultural productioﬁ'in these settlements were -
sufficient for self-support of refugees. However, a
heavy drought hit the 1984 season which resulted in
no harvest accordlngly no employment in agricultural
=labourer. As a result all refugees requlred racion
and many refugees - started to move for food._ However,

a normal harvestlng is expected in the season of 1984,



The settlements of refugees arrived by the end of

1983 are summarized as below.

Established Séttlements for Ethiopian Refugees
in Eastern Sudan

Settlements Year established Population
Khashm~el=-Girba 1979 6,200
Kilo 26 1979 3,100
Um Gargur | 1972 5,000
Rarkora 1978 3,000

Abuda 1981 5,200
Um Ali ' 1981 3,000
Um Rakoba 1976 7,900
Tawawa 1980 24,000
Un Gulja 1976 8,500
Hawata _ 1982 4,000
Mafaza _ -1983 4,100

Abu Rakham ' 1979 | 5,000

Wad Awad 1980 2,000

. Tenedba - 1981 5,000
Bs Suki (3’sett1éments) 1979 6,500
Qala-el Nahal (6 settlements) -_”1969 : 40,000
Total a551sted refugees in settlements 132,500

The location of refugee settlements is shown in Fig. 2.

These refugées a:riVed in Sudan without registration
of UNHCR distribute various places in the Eastern
Region rece1v1ng no public a551stance. Numbers of
these refugees are estimated to be 180, 000 people in
local urban areas and 200,000 people in rural areas.
These non registered refugees are also suffefing from
the heavy drought'in 1984 and some of them took
refuge at refugee settlements., The origine of non

registered refugees is mainly Eritrea and Tigray.
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From 1984 to Present Time

Nunber of refugees arrived at Sudan during this period
is estimated to be 300,000 people. Of these refugees,
about 200,000 refugees were accommodated in new
settlements at Wad el Hilewu and Um Rakoba to the

east of Gedaref Town and existiﬁg'Settlements at wéd

Sherife near Kassala Town at Towawa near Gedaref Town.

Nﬁmber of Ethiopian refugees frbm Tigray increased
since Octobér, 1984 and about 400,000 refugees were
accommodated at Tuki Boab settlement to the Noth-east
of Kassala Town. Settlements of these'refugees

arrived during this period is summarized as below;

Location of assisted new arrivals on 1 December, 1985

1.,

Eritreans

South Tokar district 23,000

Wad Sherjfe* 128,000

RKilo 26 9,400

Karkora | 7,400
Kashmfel~Girba o 3,900

Shagrab 1 (Girba N) 12,200

Sub-total ‘ ' 183,900
Tigrayans

Wad Kowli | 32,200

‘Hilat Hakuma 1 (Safawa) . 12,700'

Hilat Hakuma 2 (Kona Zarbama) .15,300

Shagarab 2 (Girba C) 18,600

_Shagarab 3 (Girba South) 800

Fau 1 _ . 6,200

Fau 2 8,100

Fau 3 | 6,100

Sub-total _ 110,000



3. Mixed (centres established early 1984)

Um Rakoba 14,100
Wwad E1 Hilewu 12,400
Sub-~-Total o 26,500
Grand Total : 314,400

*Number of refugees require for food supply.

2.2.3 Refugees from Chad

arrival of refugees from Chad at Dar fur Region.in the
western Sudan started since June, 1984, Total number of
these refugees is estimated to be lZO,OOOIpeoﬁle. Most
of them were movihg‘to the east or to the south together
with local Sudanese suffering from a heavy drought,
however these'refugees were accommodated at settlements
at Asernei and'Angikoti. At these settlements{'the
Islamic African Relief Agency (IARA) is'giVing medical

_rServ1ces in cooperatlon with German Emergency Doctor and

OXFAM, - At present, the most serious problem in this area

is transporttlon from Khartoum and Port Sudan.

Refugees:from the South

:Maln origin of the refugees from the south to Sudan is

Uganda. There are 47 refugee settlements in Equatrla
Region. Total number of these refugees is estimated to
be 124,000 people who are provided for cultivation lands
forself-support. ' |

Another 126,000 refugees are assemed to live in various
parts in Equatria Region without registration, Some of
them (about 3,700 people) went home to Uganda in 1985,



2.3.1

' Supporting System of Réfugees

Introduction

Guided by the'general prinoiples_enshrined in the UN and

_the OAU conventions relating to the status of;fefugees,

to3whiCh'thefGovernment has accorded, in accepting
refugees. within its borders, the Sudan takes ihto account:

(a) That the grant of asylum is a peaceful and

human1tar1an act,

(b)'That voluntary repatrlatlon is the ‘ideal solutlon to

_ the: problem of refugees, and ,

{C) That in’ the absence of any foreseeable repatr1at10n,=
.refugees should be a551sted to settle at a’ reasonable
'_dlstance from the frontler of - thelr respectlve
-countries of origin,- w1th a v1ew to enabllng them to

jbecome self suff1c1ent

For ‘this purposezthe'GoVernment'established;the:COR'to'

support‘refugees:in cooperation with UNHCR. At present
number of staff of the COR has increased to 1,500 people

to assist refugees corre5pond1ng about 6% of the total

national population.

By November, 1984 -~ the flnan01al source of the COR. to
ass1st refugees was prov1ded throuqh ‘UNHCR. As number of

.refugees 1ncreases, the UNHCR requested for worldW1de

cooperatlon and' in" response to this request to the total

- amount of cooperatlon for as31stance to- refugees prOV1ded_

by various countrles and non government organlzatlons
reached at US$76 mllllon for the Eastern Reglon and at
US$8 6 mllllon for the Western Reglon by the end of
October, 1985 :
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2.3.2 Support for Refugees.by the Sudanese Government '

_The basrc concept to suPport refugees lS to as51st 1n j':
*self Support of refugees and oultlvatlon and 1abour wage
'are the major means. for. self support of refugees in Sudan.
Accordlngly it is an urgent task for ‘the Government to
provide. the settlement in the' area where refugees are
:able to malntaln self- support and obtain necessary social
services for this purpose,-

A large number'ofirergees, howeVer{ brought a signifi~
cant 1mpact to the. local communlty and it 1s a heavy
burden. for the Government to prov1de refugees and 1oca1
_Sudanese affected by refugees wrth medlcal servrces,
domestlc water. and tran5portat10n espe01a11y in the .

" Bastern and the Western Reglons

Refugees malntaln thelr self support by caltlvatlon or
Yabour: wage and the Government prov1ded settlements with
.78 000 ha of agrlcultural lands which is equ1valent to
US$3 7 miliion, ' '

In. thls way, in’ addltlon to. dlrect expendlture to assrst
refugees, a. 1arge amount of lndlrect expendlture is
requlred for the Government. There are 10, 000 scnool
puprls in the Sudanese sahool who .are not able to be
accommodated in the twenty prlmaryschools provrded for -

refugees._

'Among these heavy burden of the Government prov131on of
Jdomestlc water 1s the most problematlc Ava1lable water
source is only 11m1ted in the Eastern Reglon ‘due to the
dary. cllmate.. A large number of refugees 11v1ng 1n lécal
towns “and: v1llages caused 51gn1flcant 1ncrease in-
'domestlc water demand Whlch is. estrmated to be 4, 5

jmllllon cublc meters per year.
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The COR lS the Government Agency to handle these social

-servroes including domestlc water eupply, medlcal services

- and transporttlon in cooperatlon w1th the UNHCR. The.

organlzatlon chart of the COR is- shown in Flg -3, ‘There’
is- a. local offlCe of the COR at Showak and also there are
branch offlces at Kassala, Gedaref and Port Sudan."As '

‘the number of refugees 1ncreased the number of the COR

staff also 1ncreased to 1, 500 at present.

The ‘total expendlture of the COR spent durlng recent

three years in cooperatlon w1th the UNHCR is abOuL US$2 6

' -.mllllon was shown in Table 1.

) The United Nation High Commissioner for Refugees (UNHCR)'

5_Act1v1t1es of the UNHCR in’ Sudan 1s enormous compared

with the offlces of the UNHCR in other countries, There‘

‘are: elght local offlces 1n addltlon to the head offlce at

‘Khartoum, These offlces are communlcatlng by wireless

'network,:

:VTotal number of the senior staff in the UNHCR is 64 from

' 38_nat10ns. (Appendlx 6)

Slnce the 19605 by l7th October, 1985 a total of US$85

| mllllon has been donated by 25 organlzatlons 1n 21

natlons. (Appendlx 7)

For 1mlementat10n of program of the UNHCR volunteer

- services are provrded from more than 30 non governmental

organlzatlon 1n varlous kinds of countrles. (Appendlx 8)

The Second Internatlonal Conference on A551stance to
Refugees in Afrlca (ICARA II)

Objectlves of the ICARA II are summarlzed in the_'

follow1ng three 1tems-~

2 - 14



n :To verlfy all the. progect 1mp1ementatlon proposed in
'the ICARA-I in 1981,

2) To determlne the nece551ty of addltlonal ass1stance
to refugees and. returnee in. Africa for settlement and’

._commencement of new llves, and

3) To estlmate the extent of 1nfluence to the natlonal
economy of- the relared African’ countrles caused by
refugees -and to prOV1de necessary assistance to these
countrles for . prov151on of 5001al 1nfrastructures for

, refugees and returnees.

Most of refugees originated_frOm rural areas. However,
grecentlyfnumberfof refugees from urban areas increased
“who tend to live also 1n urban areas of re01p1ent
counrrles, In general the Afrlcan refugees con51st of
two major groups, one_ls-women with children and the,_
-‘Otner is single males.  The forner group lives in rural

areas and the latter live in urban areas.

In general, settlements are established in areas provided
by the rec1p1ent country when the 1nternat10nal
-assigtance’ 1s prOV1ded for- refugees., Through ‘this: klnd
of program b351c human: needs, 11v1ng place, medical

. -services. and water supply are available for refugees._
When refugees 11ve in.rural areas w1thout reglstratlon of
UNHCR no off1c1al a551stance is avallable Usually, the
..11v1ng standard of. rural communltles who receive these
refugees’ 1s “also 1n a very low 1evel Therefore these |
slocal communltles also recelve a 81gn1f1cant 1mpact by
_these new comers, the refugees, esPe01ally in domestlc

water supply.

2:-°15



In the past the recipient country used: to prov1de bas1c
~human needs to refugees thrOUgh 1nternatxonal cooperatlon,:
however 1t is now recognlzed ‘that thlS type of a551stance
:falls to” partlclpate refugees to productlve act1v1t1es in
.the rec1p1ent country.- For this reason, "ICARA-II aims tot
provide as51stance to- fefugee so as to make them partlcl—
.pate to productlve acthltlesf

There were: 14 African’ countrles whlch lntended to prOpose
thelr needs to -the ICARA 1I. Survey. ieams consist of
;experts of the UN, the Unlted Nation Development Program
-{UNDP), ‘the UNHCR and ‘the QAU v151ted these countrles and
exchanged oplnlons w1th the Government off1c1als '
concerned. ..Major purpose of .these tesms was. to identify
the requirement . of these Governments for prov1s1on of
necessary 8001al 1nfrastructure for refugees and

-returnees.

Based on the survey it is conoludea.that;there are 128
projects for provision of the social infrastructure for
refugees and local communities where recelve their

refugees.

Total cost requlred for these’ pr03ect to be obta1ned from
| various types.of the 1nternat10na1 cooperat1o is estimated
- to.be US$362: mllllon (Table 2). These proposed projects
tare cla351f1ed into three categor1es=ﬁ

lq; Human resource development for pr1mary educatlon,

_' teohnlcal training. and medical serv1ces for refugees,

2, _Improvement of 1nfrastructure of agrlcultural and
related sectors for 1ncrease in agrlcultural
_productlon, and

_3._'Improvement of. tranSport 1nfrastructure.

"All the pro;ects proposed alm at part1c1pat10n of refugees

to productive act1v1t1es W1th1n thelr communlty.

2.~ 16
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Total cost of. the ICARA-II progects is estlmated to be-
Us$3e62 mllllon for 128 pro;ects durlng coming three to
five vears, whlch corresponds to US$0 8 mllllon to -US$L -
millén per year. This amount is equ1va1ent to about 3%
0ffthe70fficial development ald (ODA) for these 14

"African countries in 1982 which”is:deemed to be quite

reasonable amount consider ing thebenefits of the prOjeCtS

to refugees and ‘even to local communltles.

Background and Contents of the Requests for the Grant Aid

C00peratlon

The number of refugees arrlved at the’ Eastern Reglon of
Sudan from Ethlopla is estlmated to be 786 000 people by
the end of November, 1985 Only 440 000 refugees, '
however registered at UNHCR and the balance of 340, 000
refugees dlstrlbuted in different areas 1n the Fastern

.Reglon

CIn Kassala Town, a rapld 1ncrease in urban populatlon

increased water demand whlch resulted in reductlon of
hydraullc.pressure 1n_the town water supply.fa0111ty and
problematic service areas were extended. - The same

- impacts took place even in rural areas.

: Objective of this requeSt for Japanese Grant ‘Aid

Cooperatlon is to ease the shortage problem of domestlc

- water supply in the Eastern Reglon. Contents of the

request ‘are summarlzed in f1ve categorles as shown below,

1. _Constfuctlon of New Village

Water Supply Fac111txeS° - , 417plece5'

2, -Rehabllltatlon of Boreholes in Existing o
Vlllage Water Supply Fac111t1es~ o .+ 165 places

3. Prov1510n of Constructlon Equlpment _ .
for Hafirs o o .1 set

2-18"



4, Improvement of Vlllage Water Supply :
Facilities: _ _ o : 3 places

5. Rehabllltatlon of Town Water Supply :
Fa0111ty at Kassala and Khashlm el Gerba __;2 places

Referrlng to the conclu51on derlved from the prellmlnary
survey team dlspatched in July; 1985 contents of the
request were carefully analysed.‘ Ma3or concerns of the
ana1y81s were the background teehnlcal aspects, necessxfy
and urgency,_requlred budget and time and beneflt of each
scheme. Su1tab111ty for Lhe Grant Ald Cooperatlon 15
another 1mportance,- As the results 1t ‘was - found that the
item 3 above mrght requlre a’ large amount of the local
costs for the Government and detalls were not avallable
for the item 4. Slnce the water cupply fac111t1eo at
_Khaehlm el Gerba. Town was constructed by the Chlnese -
Cooperatlon,'lt appears ‘to be not Su1table for: the Grant
Aia Cooperatlon of Japanese Government. Accordlngly
.follow1ng _ ' : ' '
3three items of the request .are concluded to be su1table
for the pro;ect

1. Construction of New Village Water Supply Faciiities

2. -Rehabilitation of'Boreholes'in Exieting Rural Water
Supply Fa01llt1es, and '

3, Rehabllltatlon of Kassala Town Water Supply .
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. CHAPTER 3
THE- PROJECT AREA

General'bescriptioh:of the Project Area

'SOCio-eéonomy

The progect area 15 the East Reglon of Sudan whlch isa
part of major agrlcultural zone’ in Sudan.‘ Soc1o economy

'1n the areas 19 malnly dependent on agrlculture 1nclud1ngt

cattle keeping., Recent consecut1ve droughts brought

serious 1mpact to the reglonal uOClO economy. In-

',addltlon arrival’ of a'large number of refugees from. .

,Ethlopla worsened the 51tuatlon e5pe01a11y in shortage of
;domestlc water supply in: the Eastern. Reglon,::‘_ -

-Total ‘Sudanese populatlon of. the Eastern Reglon 1s

estlmated tobe 1,512,325 people inthe census of 1983

:Of thls populatlon 1, 117 600 people d1str1bute in rural

areas and the balance, 394,725 peOple is urban. dwellers
in: local towns, . The growth rate of populatlon in the
reglon is, est1mated to be 5.8% during last 10 years which

_1ndlcate a,very steaéy growth rate.f_

-;Cattle keeplng is one of: major 1ndustr1es in the area and

the number of cattle heads held in . the reglon is -

elgnlflcant

Type of Cattle_;_u_ - Number of heads ST

© Camel o 628,000
B E T 768-000
Sheep - . . 1,277,000
o Goat . . “_'j*f- 1,044,000



-gThe Reglonal Capltal Kassala Town 1ocates in the area

"near by the national bordex with Ethlopla holdlng total

populatlon of 165 000 people lncludlng about 50, 000_
people of . Ethloplan refugees in 1983, Kassala looates on
the mlddle way along the natlonal highway £rom Port sudan
and Khartoum.- Most of branch offlces of the central
Government also locate in Kassala. Town. - Due to ‘these
'SPatlal condltlons Kassala Town 1is playlng an 1mp0rtant

~ . role of socio- economlc Lermlnal

' The distance from Khartoum tokassala is about 600km along

“the new: natlonal road which. took over the role of rallway

“which used to’ be the major transport mean. There is one

alrport at Kassala and domestlc fllght is avallable from
Khartoum. “However, no. mean 1s avaxlable for

communlcatlon with Khartoum except for w1reless radlos.

There are some other local towns in the Eastern Reglon

along the national hlghway,.

 Name ' | Populatlon in 1983
Gedaréf R 154,000
Showak =~ L . 8,635._
Khashim el Gerba - .. - = 19,762

All of these local towns are also 1nfluenced by Ethloplan'
refugees and s1gn1f1cant domestlc water shortage 15_

observed at Kassala“ and Gedaref,

HydroémeteOrology

The prevalllng cllmate in the Eastern Reglon is the.e

troplcal contlnental type. Alr temperature 1s relat1VelyiT

.low ranglng From 27°C to .30°C 1n the w1nter lee from

December ‘to March. The lowest alr temperature goes downﬂf

:to 16°C - 17°C. Durlng the ‘summer time air temperature

'”sometlmes exceeds 40°C and sand storms take place durlng

Aprll and May (Table 3).



‘Table 3 Meteorological Conditions at Gedaref.

_Jw.'%h=ﬂw. %ﬁ-Hw_-mm_Jmflmq Sop.  Oct. Nw.'%& Year

Cprecipitation (am) 0 0 1 4 27 % B4 18 @ 4 3 0 5

Average WeAN. - oy 569 7.1 30.0 318 3.2 300 27.1 260 27.1 2.0 20.0 2.6 28.5

temperature

Average max.
temperature
Average @in.
temperature

(') 343 3.0 3.6 40.1 40.0 3.0 32.7 310 33.0 3.5 6.8 3.0 3.0

(C) 172 181 211 285 205 23.0 21.5 20}8. 211 216 210 18.1 2.0

In. geherallraihfall amount in Sudan is very small and

_most of the area recelves only 500mm/year. Howeéer,

there are heavy ralns in the Abyss1n1a nghlands in the
ad]acent area to the east of the’ Eastern Reglon. Annual
ralnfall at ‘the- Abyss1n1a nghlands exceeds 2,000 mm/year
wnlch decreases concentrlcly as dlstance increases "from
the nghlands. For this reason an annual rainfall in
Gedaref is 600 mm/year and there is only 300 mm/year ton
400 mm/year at Kassala further north‘of_Gedaref_(Flg. 4)

Ralnfall concentrates durlng the months of June to.
September. The ‘most wet moath is July or August reachlng-
the monthly ralnfall to 100 mm/month - 200 mm/month.,
Durlng ‘the dry season from November to Aprll there is no

ralnfall

_The headwaters of r1vers in- the Eastern Reglon come from' :

~ the’ Aby531n1a nghlands. There are flve majror rlvers

'flow1ng toward the north*western dlrectlon, The Gash ‘The

Atbara, The Rahad The Dluder and The Blue Nlle Rlvers.

"Only the Atbara and’ the Blue Nlle Rlvers are perennlal

and . the others are’ Wadls w1th only 1nterm1ttent flows.

AThe Sennar Dam at the Blue Nlle and the Blrba Dam at the

Atbare River are effectlvely utlllzed multlporposely.
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3.1.3?Land_Morphorogy

3.1.4

The prOJect area extends over 10 000 km2 and'most part
of the area is occupred by flat lands at’ altrtude between

o400m and 500m above sea level Some small rocky
_pedlments sparsely dlstrlbuted over ‘the area,

Around Gedaref Town there is a remnant of old hllls
con31st1ng of the tertlary basalts. '

The eastern endfof'the”Eastern'Region'extends'to-the

mountaneous land form towards the Abyssinia Highlands.

In general the prOJect area is the w1de flat land

rextendlng over the area between lower - pla1n in the

north—west and the lower slope of the Aby551n1a H1ghlands

"ih the south eaSt,

Geoloqy_"'

The- surface geology in the Eastern Reglon is summarlzed

as: below (Flg; 7),

- Precambrian'ana Cambrian#Basement Complex;
- Cretaceous Nublan Sandstone Formatlon

- .Ferruglneoue Soil -

-«niTertlary Basalts _

- The Quaternary Black Cotton 8011

'l) The,Preoanbrian—éambriah_BaSement'Complex

'The'térm'“Easement'cmplex" has been'used bf geologiSts
. _1n Sudan to 1nclude all metamorphlc 1gneous complexes .
‘older than the Nub1an Sandstone. The basement complex“'

1nc1udes granltlc gnelsses, hornblendlc gnelsses,



- 2)

3

Ly

C&lSClllcate, marble pegmatltes, quartz velne, bas;c

~and a01d1c dvkes. Sparsely dlstrlbuted rocky hills

around Kassala Town are- consrsted of granltlc ]

gnelsses.

fAround Abouda near to Gedaref ‘Town there is a heav1ly

weathered granlted extendlng over 6 km? . ThlS type
of rocke dlstrlbute outelde of the progect area “and

‘_the Basement Complex is rarely found in: the area where

these boreholds dlstrlbute around Gedaref.

The}mubian Sandstéhe Fbrmatioh B

'Thls formatlon dlstrlbutes over a w1de area 1n the

North Afrlca holdlng favourable underground aqulfers.:

:Thls sedlmentary rocks 1y1ng unconformably on an
'_orlglnally uneven Basement surface as a result of
'faultlng, mlnor warplng and subsequent er051on,. it
is’ exhlblted by an 1rregular outcrop pattern being
_fdomlnated by multlcoloured.- The Nualbn was dated by
Omer-(1978)_as Cretacéous’ - -

Férrqgineohs Soils .

These predomlnate in the v1c1n1t1es of the Nublan
'outcr0ps espec1ally the sandvtones and is. con51dered

as’ pale08011 358001ated Wlth the Nublan.r ThlS

-ulndlcates a paleocllmate of the Sudanese type.
:ﬁhefTertiary'Basalte

”,There are volcanlc basalts eonszst of the tertlary

Basalts and M1001ne dykes. Usually theee rocks are

"-fcovered by black cotton Solls.
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5) ‘Black Cotton Soil

ThlS is the 51m11ar type of soxls ELR called black
,cotton 5011 in India. It is locally called as Badok
jwhlch swells in the wet season and cracks durlng the

dry season.
6): Recent-Deposits
These depOSJts are: found in alluv1al .areas along the
.Gash R1ver near Kassala Town and along the Atbara .
'-Rlver néar Showak and Khashim el Gerba Towns.‘ These"
7dep051ts con81st of gravels, ‘sands and silts and the
-‘thlckness of the,dep051te_var1es from place to place.

3.1.5 Hydrogeology

As -shown in: Eig.-'7, majordcomponents of.geoLOgy in the

area are four groupsji

'Basement Complex consists of Metamorphlc Rocks

: Cretaceous nubian Sandstones:

;Tertlary Basalts~

s WN
L3

Alluvial Deposits .. -

Basement compleXIOCGupies overfa Wide3arealinc8udan; In
'the Eastern Reglon, Basement ‘Complex dlstrlbutes around
“the area of Showak and Gedaref Towns formlng a kind of
_basmn structure.a Thls type of complex 1s con51sted of
many klnds of metamorphlc rocks with very 1ow void ratlo
and. 1mmperv10us nature. Generaly, it is very difficult
to obta1n underground water where this type. of rock

outcrOps are observed on the ground surface.



Nublan Sandstones distribute in the depressron of the'f
basin structure of Basement Complex in, the area around
Gedaref Town. Weathered sandstones and gravel layers are
favourable ground water aqu1fer in the area. “The under~
ground ‘water in the’ Nublan Sandstone ig usually artesian
type. The thlckness of aqulfers varles from 100m to 300mr
Accordrng to the records in the past a safe yleld of
d'these Nubian Sandstones is estlmated to: be- between 170

iy /day and 850 m /day and the spec1f1c yreld ranges
between 0. 3 m /hr and 4 0 w /hr.

The tertlary volcanlc rocks con51st of basa]t and volcanlc
clastic rocks Whlch dlstrlbute on the older erosion
surface of the Nublan Sandstone. Underground aqulfers
usually develop along the cracks and fractures in the
Basalt rocks. - In general water quallty in. thls type of
aqulfer 1nd1cates higher Sallnlty than that’ of the Nubian
'5Sandstones in the area. An estlmated safe yield of
aquifer of this type is 110 m /hr..-

ColluV1a1 and alluvial de9091ts dlstrlbute along the
river courses’ in the area. Alluv1al deposrts along the
Gash Rlver near by Kassala Town extends over.a w1de area
and the thlckness of these dep091ts varres from 30 m to
70 m con51st1ng of gravels -and. sands which yleld potable'
underground water.d The safe yleld of" thls type of
aqulfer ranges from 500 n /day to 1y 000 m /day.

‘The prospectlng underground water aqu1fers are found in.. ;
.the “area of “the Nubian' Sandstone, Tertlary Basalts around
" Gedaref and Showak Towns and alluvial depos1ts of the .; '

Gash River’ around Kassala Town in ‘the . pro;ect area..

Flg. 8- 1nd1cates the hydrogeologlcal proflle of a borehole
‘at Umm Gulja, the underground water is. obta1ned from the
iNublan Sanstone. The’ transm1551b111ty of" the aqu1fer is
60m /day - 66m /day., The permeablllty is estlmated

‘to be between 11.5x10 "2 _ 32, 710 =2 m/day.

3%—'10



Present ylelds varies between 324 m /day and 369 m /day.
However, since screens of thls well is a slot type made
. on the 51te, more yield w1ll be obtalnable when sultable

screens are used

Flg. 9 and Flg. 10 1nd1cate hydrogeologlcal proflles of
boreholes at Gargour and Karkora in- the tran51t10n area
between the Nublan Sandstones and the Tertlary basalts.
The. yleldlng aqulfer 10 also the Nubian Sandstone,__The”
transm1581brllty coeff1c1ent at Um Gargour is: estlmated
to: be 67 m /day and the yleld ranges between 5,000 m /day
'and 6, 000 m’ /day. These boreholes ‘are’ also constructed
_w1th slot type screen and- yleld is only limited cowpared
.'w1th the capac1ty of the aqulfer. : ' ' '

Major aqulfer of alluv1al depos1ts is found at Gash River
near Kassala Town _ ThlS deposrts consist of ‘gravels, -
sands and srlts formlng a prospectlve aqulfer.‘iThe
thlckness of deposlts varies between 27 m and 55 m at
Kassala Town and at Gamman 10 km to. the north from
Kassala 'Pown the thrckness ranglng from 17 m to 25 m,-
_however at Arome further 10 km to the north it shows 75 m
_tﬂlck " The alluv1al depos1t of the Gash River extends to
ithe north from Kassala Town 1n w1dth of lSkm. '

Underground water in thlS aqu1fer ‘is non= artesran. The
transm1551b111ty coeff1c1ent of this aqu1fer is estlmated'
to be i, 350 m /day and total volume of ground water
.storage 15 est1mated at 600 mllllon m3 and it is also'

_ estlmated that about 13% of the total storage‘VOIUﬁe will
.hbe extractable from aqulfer wh1ch corresponds to 78

million m /year (Flg. ll)

3 - i1



”.aiauzohwnzwm__.

X31dWO0O INIWISVE

ot 200G

D€}ING ~ uﬂ_wumEonE

aNoisanw

. T ssEnng __u,csc,h...u

| ._.El ¥evH 00T

I

1

: '.:'139:;’.__ -

| '-D_iééréi_nma'ti'c,__'-EB_é"pte_sﬁe_fri:tfz_j'tid_n’_._#"-Ulhﬁl_'-’f-éulja B

.l:.a

Fig.



G.L

200}- | SWL,

[+
=~
[

400+ :E |ritter

)
"
3]

se}

700 :

A
aome Twl

U'rr;ni- _Gargour T
. Bore Hole No.602+
- Key -
%] ciay with Kanker -
.. ' . Clay
A-.._'._;_. gand
: Sandét_gﬁe
=== f&ii.:.ds't'ona

‘:Basait

900

T

1000

1064l

umm Gar_éédr I “Umm Ga’9°‘” H.
" "Bore Hoie "No.8 713 Bore . Hole “°67“‘

F|g’9 ) Geolog:c:'!ﬁ'_ Logs and Dlstnbut;on o
L | Casmg in Umm Gargour Bore Ho!es SR



100]

' SN AW

300}

400

5001

660}

.

700t o

oot . ' : o : Karkora I .
' ' ' ' . : " Bore "Hole No.8 913
: Karkora I o
Bora Hole No. 6912 _Z'

: _ Key . :
- Clay wuth Kanker ST - Sandstone
_ — Clay R == Mudstone
' Sand o i »: AN

=) Ba_salt

G.L.-= Ground Level

e

S.V\:I,_L.,"- Static  Water Level -

F;g 10 Geologlca! Logs and .D:stribut:on, 7
f Casmg ,‘“ Karkora : Bore Holes



Ot

36%0"

1615

“Mitaitis
L

\yagaf o

A Tandalai  /
- ¥

180
e Aroma

15%¢]

41

W25
Ly .
Gamman

15%30"

ooy
KASSALA
b .

j<—Jﬂ_(a ssald

_.'Aviiola_:l

_-4: Nokram |

Thickness of the

. '_._:_3 =15

-

307 .

" Gash River Alluviel * Deposit



3.1.6 Water'Quality
The quallty of the underground water 1n general is
'su1table for domestlc purpose., Durlng the Basic De51gn

Study some’ water samles were examlned as shown below,

Eiectric”

Temperature . conductivity

_ i - °C pH AL 7As (N

1. :Wad Sherlfay - S 34 7.4 _ 998_:

2. Lafa . R & T 7.2 400
3. Wahlfa","f S 38 8.2 380
4, rKhash1m El Gerba* ' “fds -.f'. 8.2 330
5.  showak 39 7.1 500
6. Gedaref COR Office 34 . 7.7 = 460
-7;':Gedaref NWC Office . 29 - 7.1 420
8. Assar. . . 29 6.8 1,400
9. Wad El Halangl' 29 72 1,100
.'10_.. ' Kassab e K 29 : _?_.1. o 1 300‘
11 Kgra** | | 729 8.2 . 700

* 'Surface water
** Shallow well

_As shown 1n the above table, eleotrlc conduct1v1ty of the
underground water ‘ranges between 330 1, 400 ua/cm in the

-area around Gedaref and Showak Towns.'

.hThe total dlssolved salts 1n the underground water at
Kassala 1s 1n an order of 250ppm whlch 1s_qu1te 5u1tab1e .

”;19._12; the

water quallty of the same aqulfer of the Gash Rrver .“;*

for domestlc purpose, however as shown 1n

d dep051ts deterlorates as dlstance 1ncreases from the area
- near Kassala Town.' In ‘the area to the north 30 km from
 Kassala’ Town the total dlssolved salts 1n the underground

"_water exceeds 16 OOOppm. SRS

3 -16
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Present State of Rural Water Supply

Introduction -

Major water“souroes for-rural water supply in the Eastern
Reglon is the surface water ‘and the underground water.:
The surface water; the Atbara River 1s used” for refugee

ZCamps at Showak and Khashlm el Geroa where - the underground

water is not avallable. However durlng the months from
January to. Aprll the rlver flow 1s con51derably decreaSed

The necessary water 'is transported by tank lorries for

'_30km from the River to_-_

_:The underground water from the alluv1al dep051ts is

'utlllzed in the areas around Kassala Town and also the

' underground water from the Nublan Sandstones 1s used in a

W1de area around Gedaref Town.1 There are two Lypes of

iwells,_deep boreholes and shallow dug wells, however deep'

'uboreholes are much more rellable than seasonal shallow

hfdry wells._ There are about 500 boreholes 1n “the Eastern:f

: Reglon and some of them were constructed 1n the 1940s.

_ Depths and ylelds are avallable for about 300 holes as

shown in Flg. 13 and’ Flg..l4. All of these boreholes

.'dlstrlbute over the alluvral deposrt around Kassala Town

and the Nublan Sandstones and the Tertlary Basalt around

Gedaref Town.

'Present‘State_of:Groundwater”USage

T3There are 65 boreholes extractlng underground water from
the alluV1al dep031ts of the Gash Rlver.r Most of them do

'not exceed lOOm deep. The yleld ranges between 1 m /hr

and 45 m /hr. About 40% of borehole ylelds falls 1n

" the range between 2'm /hr and 20 m /hr.
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There are about 150 borehole in the area of the Nubian"'p
~sandstones: and the Tertlary Basalt. The depth of box e- -

holes 1n the sandstones ‘varies between lOO m.-and. 300 m.

‘However, boreholes 1n the Tert1ary Basalt ‘tends: to be -
'deeper ‘than the depth of borehold in the. sandstones sxnce
"the water holdlng aqu1fer, the sandstones, 11es beneath

the Tertiary Basalt. Almost of 45% of 56 borenores 1n

‘the Tertiary:Basalts is deeper than 300 m.,

A large yleld is. obtalned from the alluv1al dep051ts.

There ‘are- 15 boreholes yleldlng more than 45 m" /hr.

~Most of” the yleld from- 51ngle hole falls in the range
i'between 2 m /hr and 20:m’ /hr in the Nublan Sandstones

and ‘the" Tertlary Basalts.; Although no. borehole ylelds a

"1arge volume 1n these type of rocks most of boreholes

-glve reltable yleld

'There are ‘some . boreholes in the area of the Basement
gComplex where aqu1fer develops ‘at: fractures or weathered

fzone at 1ntru51on._ However,.th1s type of - aqulfer develops'

only 1n a llmlted extent.= There are 22 boreholes 1n ‘the
Basement Complex. All these holes are shallower than 300

m and 10 holes are ‘less than lOO ‘m deep. These ‘boreholes
3

are’ y1eld1ng qulte satlsfactorlly (2 m /hr - 20 m"hr).

Rural water fs_'u"ply at-sﬁdén'ése vi"llai'gés'

Rural populatlon in- the Eastern Reglon is. about l 1

-mllllon out of 1. 5 mllllon of ‘the reglonal total _
spopulatlon.- AlthOugh the- surface water is utlllzed for
idomest1c purpose along the rlver courses only to a llmlted_ﬁ,

1'5extent, major water source for rural populatlon is the

'-underground water.axie.‘:'

3.2



There are. about 500 boreholes in the area whlch are the
_maln sources for rural water supply° Usually" one water
,yard is located in each v1llage in rural areas. There

.rare one borehole and one storage tank oonnected to publlc'

'ftaps ‘and cattle trough in" the water yard. Operatlon and -

‘maintenance is undertaken by - three VIllagers appolnted byﬁ

the - Rural Water Admlnlstratlon folce. - Most of pumps and

englnes are very old and deterlorated..o

' An average darly consumptlon of water 1s usually

. determined by size’ of populatlon ‘and avallablllty of

water.source. A favourable oondltlons allow v111agers to
consume 30*40 1/day/cap, however.only 2-3" l/day/cap.ls
avallable in. many ‘places’ due to deterloratlon of

fa0111t1es or 1ncrease in populatlon caused by: arrlval of

refugees.

:Under the c1rcumstanoe, there are 159 places ‘which’

"Nurgently requ1re rehabllltatlon of boreholes and another

35 places where supply capaclty 1s 1neuff1c1ent for the g

"present populatlon. The’ 51ze of populatlon sufferlng

3.2.4

from water shortage is- estlmated to be 400 000 people

,borrespondlng to 36% of.total rural.pOpulatron.

Water'Supplyhat_Refuéee_Capr'-'

‘_At present most of refugee camps and settlements ‘are .

fl/day/cap -5 1/day/cap of water isg? avallable f

.sufferlng from shortage of domestlc water._ Only 15

Thls 1s

'*:attrlbuted to the fact that selectlon'of the 51tes for

'-'refugee Settlement is. made based on varlous klnds of’

con31derat10ns and avallablllty ‘of water 15 not the on]y
one factor, in addltlon contlnuously 1ncrea51ng number of

_refugeeerworsen the water supply condltlons."

3 ____.;.2‘2.



LAt present there are 27 boreholes as the sources of

”domestlo water supply. However rt 1s urgently requlred

,'to construct 6 new water supply facllltles and to

5rehab111tate 15 boreholes 1n ex1st1ng water supply

facrlrtles at refugee: camps

Present condltlons of these refugee settlements ‘and camps
are summarlzed in. Table 4, '

:Present State of Water supply ‘at Local Towns
wIntroduction

‘There are four major local towns in the area;

_Name e - B Populatlon :
, Kassala Town S _;t' 165, 000-"
. Gedaref 154, ooot__

" Khashim et Gerba C . 19,800 -

‘Showak—, IR 8, eoor'

The source of urban water supply 1s the underground water

in. Kassala and the rest of the towns utlllze the surface

'water.' Where the surface water 1s ‘used. for water supply,
_water treatment plants are used.= Ma3or components of the
'urban water supply fa0111t1es are” water source, elevated.-c
“tank and dlstrlbutlon plpes.; “The’ prlvate connectlon of
water supply is only 11m1ted and many publlc taps are

dlstrlbuted over the urban area.. The dally consumptlon
of water varles over a wide range between 10 l/day/cap -

and 60’ 1/day/cap..c g?'
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3.3.2zwaﬁer.5upply withLGreundwate:,Squrce:e

-The: water supply fa0111ty at the West Kassala Town serveq

~all the ‘urban area in the western part of the town.; An_
average consumptlon is estlmated to be’ about 40 l/day/cap.
Ex1qting fac111t1es were rehabllltated under the cooperan""

_tlon of Dutrh Government 1n 1983..-

The’ water source 15 boreheles (H 50 ™, A = 250 mm)
- The underground water level is GL-15.m to ~20 ™ and the
_funlt yleld is. 45 me /hr pumped by submerclble motor
_pump _The . energy source of. pumps are publlc supply of
"electr1c1ty with emergency generator sets Schematlc
'dlagram of this water supply fa0111ty is: 1llustrated as:"
Fig, 15, ' C ' B

- Fig.:15 _Fldw"Syétém;of_Kaséala-fOﬁn,Water Supplyﬁe'f

Bahnce Tank L
Q=75 m? _
-H= 13m

: N e private
“{Booster Pumpii_. [Service’ [Connactlon
' o Line) .
. =—~4Well) . ) S - Publlc Tap

—m(Submercible “Pump}

'The capa01ty of the water source is- so small that the

.':eXLStlng booster pumps are not used at present

_ The water supply system in East Kassala Town is also
ﬂfsxmllar type of. the above: 1llustxat10n. ' '
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