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PREFACE

In reSponse to the request of the Government of the Somali Vemo~
cratic Republic, the Government of Japan decided to’ conduct a Basic
Design Study on Gtound Water Development in Lower Shabelle related to
ICARA II and entrusted the study to the Japan Intérnational Cooperation
Agency (JICA) JICA sent to Somalia a team headed by Mr. Seiyu Kamata,
Head of Planning Section, Planning & Survey Division, Management Depart-
meat, Haterworks Buteau, Yokosuka City, feém May 31lst to July Sth, 1985.

The teém'had'di$cussi0n§ with the officials concérned of the
Governmént of Somalia énd_conducted_a‘field sﬁrvéy{ After the team _
returned to Japan, further studies were made and the present Report has

been prepared.

I hope_thht.éhis_report ﬁill s¢rve for the developmént of the
Project and ¢ontribute to the promotion of-frieﬁdly relations between

© our two countries.
I wish to'expréés mj déep appreciation to the officials concerned
“of thé_GoVefnméﬁt of the Somall Democratic Republic for their close

cOoperatiQn extended to the team,

October, 1985

vk Arte
..Kéisuke'Atita
President

Japan International Coopefat10n Agency
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. CHAPTER 1

- INTRODUCTION






o fsummv_

ia In the 30mali Democratic Republie, there are over 700 000 S |
'g.refugees from the Ogaden area who iost their original homes because of

- continuous teritorial conflicts and droughts.r_]f~ S

The GoVerment of Somalia isi”nitiating the S—year Development _?.

"Plan,'which emphasizes the importance.?f agricultural improvement.?»-:f
jHowever, most develépment funds for this plan depend on foreign aid
The progress is rather slow resultlng in eritical daily suffering of

‘the population.--]

Under such a condition, ICARA—II was held in 1984 1n‘_
Switzerland following ICARA-l which decided on immediate humanitaiian

: assistance for refugees., At ICARA—II, not only assistance to refugees

'J_but also the necessity to provide an infrastructure to the refugee

_1‘aecepting eountries, was discussed. The Government of Japan expressed

:Lits 1ntent10nal pOsition that they are ready to assist ko, provide aid to-.i

:projects in the fields of water supply, sanitation and public health as
_well as foad supply._ o :

_ o Among 35 refugee camps in Somalia,.three canps in’ Lower o
5Shabe11e area have nét been provided with a sufficient water supply‘
h'system yet. The GoVernment of Somalia submitted a request for Grant Aid

__to the Government of Japan, regarding the water SUpply provision Eor e

i}{these three camps. This water suppiy will ensure a stable supply of

“ﬁffclean and safe eater to' refugees in and around these camps, for support~‘d5h

”~..7ing their daily activities._ :a-rff'

“fIn response to; this request, the Government OE Japan decided

'”hfto Carry 6ut a preparatory study from February te Mareh 1985, through -
'fthe Japan International Cooperation Agency (JICA) '

From the resul'"f,the=preparatory study, the Gov rnment of

.nhTJapan cenfirmed the apprOpriateness of this project and recognized the

f"necessity and appr0piratEness of the basic design study, and’ made a.f_;”' '
:ff?;deeision to carry out the study. ST ; 5

s e




_ According to the decision, JICA sent a basic design study team‘_f
to Somalia from May 3[ to July 5, 1985‘_ The study team discussed with -
the concerned authorities of the Covernment of Somalia, collected infOr-i
emation On the water supply situatiOn needed for optimum basie design '
'-water supply facilities and evaluated the refugees eOnditions and :

' groundwater conditions._ The team also conducted varieus surveys*

‘T.geographieal surveying for water pipe lines, pOtential capacity of

'_7 existing uells, eonditions ef served areas, served pepulation aud

_ construction materiais and equipment. After the team returned to Japan,

the team drew up the basic design plan based on the survey and study

results.-
The basic scheme for setting up the Project 1s as follows:

(1) - Target yearj 169'0 L
(2} .Hater served area, . . . C _
: 3 refugee eamps iu Lower Shabelle region, villages along theb{

Shabelle River around the reiugee camps and. the villages along the

'water pipeline between the water resource and the camps.

(3) :Served population° _ L _ .
_Based on the standard population survey eondueted in 198&, the o f'
_‘lestimated population grouth is 300 peeple per year at refugee camps
:_;and a. 3. 4% natural population growth rate at Qoryooley Town and . -
.surrounding villageSQ B el
;_Aceording to the. above ealculation, direct water served population
:will be 96 270 and 1ndirect water served population will be 31 500

j(&):IWater supply amountf_Z 223 malday
' Daily maximum con5umption per head' 15 lcd '
'-'hPublie use consUmption‘ 5.5% of - domestie use consumption

'.Estimated uater leakage,_IOZ of daily maximum consumption 5?'7

(5) Vwater resouree*ff'}
' ;-Groundwater of Béled Amin

Three wells with 128 malhour of pumping rate._ Hoﬁeﬁer;'dnefof?tﬁéi‘iiFL”

:i'_3 Wells is to serve as ‘a backup. ST




(6) Groundwater transmission system C _ _
'Groundwater is pumped by a well pump into an elevated tank From"'
-.:there the water is tranSmltted by gravity to refugee camp 1 located

.'at the terminal of the transmission'pipeline. The terminal water
5pressure of the water tranSmissiOn pipeline is designed with a view]'
n'f:to future expansion of the presently indirect served area to the '

. direct served area._?;--“'

(7):€Considering the salinity quality of the water resource, PVC pipes -
.  for water plpes below 6300mm and FRP pipes for water pipes above
_6350mm are used : e
:The optimum diameter of the water transmlssion pipe was’ determlned_
aocording ‘to the peak cut capacity of the elevated tank and publicf
water filling station. R N ’

(3)__The Elevated tank is to be’ made of reinforced concrete.- By the' -
- -'optimum design method, the elevated tank's capacity is to be 62 of'

:; the maximum daily consumption, and the height of the elevated tank
- 15 to'be 6L +3o On.

d(9)3_At direct served areas, public water filling stations with a
'_capacity of 6% of maximum daily consumption are to be built and .
. donkey cart filling stations are to be set up for indirect served

areas.”

The details of the water supply facilities for the Project based

'fupon the above decisions are as followsﬁr



© Water supply facilities

‘Area’ to be
snged a

‘Dlrect water supply area == 3 refugee Camps. .

Indlrect Water supply area---. 9 v111aqes wo

‘Quiyooley Town,and VLllages :

Population to
be served

' 'DlrECt water 509p1y area -- 96 270 S

Indlrect watet supply area =- 31 500  ;f 12? 720 '

Daily maXirum -

water. supply -

fDxrect Water supply area——- l 683 1 m3/day 3 _
;Ind119ct Water supply area - 540 5 m /day 2, 223 m /da%;

Wétér”sbﬁfté! _

Grounuwater at Beled Amln

production well’

¢300 b4 ¢250, Depth 90 m, Water 1ntake rate 129 m5/hOur
_3 wells (1nclud1nq a standby) .

| well pump

‘8 200'
-(includlnq a standby unxt)

:f15 m3/m1n. #® 64 5 m x 70 ps st 3 units L

pPump siatidﬁ 

_4,4 fn x'l0.0‘m 3;3 hcuéings '

Overhead Water-—

supply tower

fEffectxve capac1ty 160 m3 (inhef_diémétéf'geé mx
“effective _depth 3.5 m) | i s SR
5Helgh: o HWI, = Gir 433, 5 m.

LWL = GL + 30. Om' A tower"f

Water intake ' |

' f¢200 %, 400 m“(nuctlle cast iren plpe or PVC Pipe)

ipe oo

Hater S“PPly | oere ¢350 x_l 500 m - {Unpaved road)

gPVC 4300 x4, 350 m (Unpaved road)

pipe

FRP ¢4OU-3 16 840 m(PaVéd toad 13 340 m,” unpaved road -

3, OOOm)

50

.PVC. & 3, 550 n (Unpaved road)

Water dlstrlbu-f T

thﬂ plpeif

Larqe ‘wWater -

#50. ¢15‘.0 Pvc 'pi:ée-;v,_v:zéo' W

supply. statlon‘ﬂ a3 statlons;~v

public water

$upplyﬂstatiénjf

'f2 hydrant, 7 stn.‘x 5 —hydrant, 1 stn. _
_7 hydrant, 2 stn.; 10~hydrant, 16" stn. 1_'




s The part of the total cost oE the Project to be borne by the l""
Government of SOmalia will be 173 000 000 So.Sh (490 000 000 Yen)
;These water supply facilities will require and annual operation and
maintenance ccst of 9 180 000 So Sh. (26 000 000 - Yen)

- The construction work will take approx1mately 13 ménths, including
: the. period for transportation of construction materials and equipment
lThe Project uill require a total implementation period of 18 tionths
fafter the exchange of notes, including detailed design and tender

' procedures..hV

_ The 1mp1ementation oE the Project shall be undertaken by the Hater‘~.
Development Agency (WDA) under the’ Ministry of Mineral and Water Re-il
sources (MMWR) (the Refugee Hater Supply Division (RHSD), which is a S

.section of . the WDA shall directly take charge of the refugee camps)
.Therefore, the NDA must provide Eulltime counterparts for the con* e
struction works as well ag’ operation and maintenance personnel for the

' water supply facilities.'f

, The execution of the Project based on thc results of survey and ]-:
study, will make it possible to realize a. stable and year round supplj
'of safe and elean living Water o the refugee camps in the Lower Shabelle
: region and to the populatiOn of the surrounding area by u51ng ground-
7water for this purpose aind thereby c0ntribute greatly to the stab1li- _'

: _ZzatiOn and- upgrading of the living standards as well as improvement of

the health and sanitary conditions of the refugees and people around the
'hcamps.. As a consequence, 1t is expected to facilitate social deveIOpment
'in the vicinity of the refugee camps, to promote the SLttlement of the

irefugees and also the wide-scale development of the Lower Shabelle atea,”

d_“whichﬁhas a: high agricultural potential. Thus. the implementation of
;'fthe Project is recognized to yield sufficient results and therefore
;Japanese Grand Aid for the implenentation of the Project is deemed quite

'lfrworthwhile.







. Chapter 1  INTRODUGTION

: - Recently, many African nations are facing critical social and
economic proﬁiems due to a spell of droughts, agricultural policy
failures, racial conflicts, border conflicts; fragile liviag infrastruc-

ture and an annually declining international economic environment.

- Fach nation is making efforts to overcome such critical
situvations as much aé possible, whiie;being forced to carry the burden
of accepting refugees brought ‘about by dravghts, border conflicts and
other problems. ' Refugees actepted by other nations are estimated to be
“in the vegion of 4 million. As those nations themselves are underdeve-
loped, réfugees are causing an enormous burden to them. 7To solve the
refugee problems, African pations tneméelves initiated By the QAU
(Organization of African Unity), have been waking efforts to accept
refugees having respect for the "Non-Rufru Man ?rinciple".(the principle
of prohlbition against forced repatriation} ~ the principle of inter-
national law., However, since it has becore very difficult to find a
solution among the Afrilcan nations, international aid has become neces-
sary. In view of this’ situation, in April,-l981, ICARA-I (The First
International Conference on Assistance to Refugees In Africa) was held
in,Geneva, Switzerland with 85 natidns participating, to discnss humani-
tarlan aid, mainly immediate assistance to refugees. Following this
‘conference, ICARA—II was held in Geneva in July, 1984, . Together, the
0AU and UNHCR (United Nations High Commissioner for Refugees), at
ICARA-TI presented a report ot the necessity of providing an infrastrUCn

ture in the refugee—receiving nations as well as refugee assistance.

The Government of Japan sent a delegation headed by Mr. 1.
Kitagawa, Parliamentry Vice Minister of Forelgn Affairs, to express
Japan's willingness to assist_with projects in the fields of food, water

supply, health and h}giene;



Following this conference, Mr. Shintaro Abe, Minister of
Foreign Affairs, paid an cofficial visits to African nations. It was
under thése circumstances, that the Government of Somalia reguested
Japanese Grant Ald regarding improvement of tnfrastructure, mainly water
supply, in order to improve the living environment of refugees and

people around the camps.

The concrete request from the Covernment of Somalia 1s to
‘build water supply facilities in theé lLower Shabelle area that will
realize a stable supply of safe and clean water, from groundwater, to
the refugee camps and surrounding villages 50 that the people s Iiving
may be stabilized, thereby making it possible for them to concentrate
their efforts on the development of the area which has a high agricul~
tural and stock farming potential.

The Government of Japan decided to examine the request from
the Government of Somalia, and the Japan TInternational Cooperation
Agency (JICA) dispatched a preparatory study team headed by Mr.
Yoshichika Ohta, an official of the Ministry of Foreign Affairs, to
Somalia from'Febtuety 14 to March 1, 1985. The team confirmed the
appropriateness_of_inplementatiOn of the Project and determined the
scope of the basgic design study after studying and discussing the
contents of the request.and its background. JICA then dispatched 'a
basic deeign study team headed by Mr., Kamata (Planning & Survey Div.,
Management Dept. Water Works Bureau, Yokosuka City) from May 31 to July
5, 1985

The team discussed with the conéerned authorities of the
Government of Somalia about the details of the Project, collected
1nformation on -the ‘conditions of water supply, refugees, groundwater,
serveyed geographic features for water pipe-lines, vesearched the
existing wells, carried out pumping tests and evaluated served areds,

sexrved population and construbtion waterials and equipment.

Basic agteements reached as a result of discussions with the
Covernment of Somalia were drawn up In the form of minutes which were
signed by the representatives of both Governments concerned.
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The list of the study team wmembers, the stu&y schedule, the
list of Somali staff concerned, discussion records, and the list of

collected information are attached to the minutes as an annex.

After returning to Japan, the Team furthermofé studied the
results of sitée surveys and examined the effectiveness of the Projecti
This report summarizes the optimum p."t()p.o'sals for implementing the
Project accovding to the basic design of water supply facilities, the

cost of the Project and the plan for'bperation & maintenance etc,
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CHAPTER 2 BACKGROUND OF THE PROJECT AT THE NATIONAL LEVEL

2-1 Outline ofifhe'NaEionél'ﬁeveiooment Plan
=Somalia is one of the least developed countries whose GNP is
u.s. $1 540 million and per capita GNP is U.sS, $250 as of 1983
Its population is 5. l million with approximately ?00 000 refugees.
Fron 1982, the government 1aunched its National Five Year Develop-
ment Plan with a tota1 budget of 16.3 billion Somali Shillings (264
billion- yea at the currency exchange rate of 1982) The plan aims
to increase agricultural and st0ck Earming products which account
for 95% of the nation s food supply and exports. Through this
" plan, the Government 1ntends to raise the people s standard of
1iving by raxsing the GNP some 4.8% annually,
The breakdown of the develooMent budget is shown in Table 2-1.
- Table 2-1 Capital Investment by the 5-year (1982-86)
Development Plan
' Capit31 Inveetment_ _ Ratio
{1 million shilling) (%)
° Agriculture ' 7,663 47.0
° Mining and Manufacture 2,641 16.2
¢ Infrastructure : : 3,049 18.7%
Energy and Power . . (4.2)
tlater Sources S (10.0)
Transportation and Communication (4.5)
° Other Economic Affairs 717 4.4
° Socfal Affairs | 1,516 | 9.3
Health Care o _ (2.1)
Others (7.2)
° Local and Reglonal 'Development . 1Y7 A4
“Total = - 16,303 - 100

Note: 1 Somali shilling = 16,2 yen (1982)
=11 -



In the FYDP ?1an, 472 of the total budget is available fovr the
agricultural and stock farming improvement ptégram which mainly
covers the’ programs for" improving deserted farming flelds or
brackish irrigation water, as well as new agricultural development
_projects. 18 7% of the total budget is for infrastructure includ-

'ing 10% for water resource development.

The main theme of The FYDP is te improve people s enviromment
'includ1ng a stable water supply and the development of a water
resource necessary for agricultural fields.

This means the construction of an envirOnment that can permaoently
| support farmers and nomads who occupy 78% of the total population
as well as the 700 060 refugees. This target can never be achleved

without firm development of water resources.

To'achieve the target of ensuring a stable water supnly for agri-
chtOre sno stock farming and realizing tnecobjectives of National
Water Supply Decade, efforts must_be-made such as research and
development of the entire country's groundﬁater supply, confirma—
tion of potential water resources in each reglon, utilization of
'the Shabelle and Juba Rivers, construction of reservoirs utilizing

rain water and surface water.
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2—2 General Conditions of Refugees and Water Supply

2-2-1

Kistorial Background -

_In the 19th century, Somali was divided into 6 tribes’ each

inhabiting present-day Somalia, Eastern Ethiopia and Northern

Kenya, ‘though they were not united in the form of a nation.

“In 1885 Ethiopia invaded to occupy the Ogaden Reglon which had

been rvuled by Somali. In 1887, Britain made Northern Somalia
their protectorate. In 1905 Italy directly ruled Southern
Somalia, . The land of Somalia was then divided into 3 different

nations.

‘During World War II, most Somali land was dnder the - temporary

sovereigaty of Britaim, but, after the war, the land was divided
into 3 parts again.

In 1960, bdéth thé'British and Italian colonies becane independent
to jointly establish the Republic of Somalia, After the

coup d'état In i969,.the country changed its.name to the Sowall
Democratic Republice, .-

The refugee problem of Sdmaiia'qrigiﬁates from théég'past cole-

nial influences. In 1950, before the 60untry's independence,

Ethiopia and Britain decided the bhorder lime between Somalia aad
" Ethiopia to be a "Temporary Administrative Line". . By this deci-

sion, the Ogaden reglon was put under the jurisdiction of
Ethiopia. The_inhabitants~iiving there were forced to become
Ethiﬁpian.though’priginally théy were Somali, Since then, Somali

- in the Oéaden Regf{on have been suffering from vafair treatment in

- ane way=0ritheadth¢r. Finally, in June 1977, the "Ogaden War"

(conflict between Ethiopia and Somalia) took place over terri-

'tdriai possession rightéé;;This-inéident-caused many Somali to

flpéd fnto Somalia as refugees from Ethiopia._ Dﬁring‘thé first

- half of 1981, a. combination of drought and flood caUSéd the

‘ ;emergency sltuation kﬂowﬁ as :"the world's biggest refugee pro-

‘blem." . This emergency motivated and developed_coﬁcen;rated

efforts of assistance by UNHCR, other natfons' governments and

civil organizations.
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2-2-2

The number of refugees in Somalisa, under institutional assistance,
including and similar to UNHCR, is said to be 700,000. They are

temporarily living in 35 refugee caups established in the Gedo,

Hiran,_Lower Shabelle and Northwest regxons 1n Sonalia. (Fig.
2-1, Table_Z 2), The Na;ional Refugee Committee (NRGC) is in

charge of the.refugeé problem in Somalia.

Concept of the Refugee Settlement Program

In the beginnihg, the Government of Sowalia considered the
refugee problem to be of only a temporary nature and wanted to
solve it in a short time, )

However, the conflict still continues and it has became impossible

‘to consider it merely as a temporary matter,

UNHCR is propesing the following 3 options for the permanent

resolution of thée refugee problems,

(v Voluntéry return to the original country

(2) To be settled in the COuntry_(Sbmalia) which they are
temporarily in.

(3) To be settled in third countries.

In Hérch, 1983. the Government of Soitalia announced a new state-
ment on the refugee issue in which the options decided by the

governfient were the above (1) and (2).

The ‘voluntary tefurn-to the dfiginaifcountry'ﬁeans golag back to
Ethiopia, .The settlement in the country (Somalia) which they are
temporarily .in means obtaining a permanent residence in Somalia

and the provision of a passport.

According to the present situation, the Goverrdment of Somalfa

-concluded,thht'most;of“the refugees would ptefet.to settle in

Somalia and therefore they worked out the refugee settlemént

program,

- 14 -



Fig, 2-1 location of Refugee Regions
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This program s basic idea is to provide assistance to refugees

‘ till they are able to support themselves 1ndependent1y in the _

refugee canps or surrounding areas, while developing local soci-
eties where they are able to cooperate with local inhabitants for

theit social and economic daily activities.

The Implementation_Program Eor‘Refugee Settlement, prepared by

the Government of SOmalia_ié as follous:

1) ‘Preparation and: provision of ‘settlement areas for refugees
willingito settle'aﬁd"instrUCtions tor refugees participating
in the séttlement program, .

'2) To offer every facility for settlement and immigration.

3);Con;1nu0ue-supp0rt ti1) a refugee becemes‘completely indepen-

dent,

4) In principle, when refugeés bécome independent, the admini-
" gtration of the settled area should be transferred to the refu-

gees,

' The procedures for the Implementation of these settlement programs

are}
1) To establish a self- supporting systen of food through agricul-
- tural development 1nclud1ng stock raising by utilizing rain
water and- itrigatiOn facilities (construction of facilities
1ncluded) ' '

2) Fotﬁafdingiéﬁrplus'agricultural produce to markets.

3) To' activate commércial activities other than agricultural ones,

including small-sized family industries.
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2-2-3

4) Teo proyide.aSSistanée to the social environméntal services
{medical, educational, etc.....) at the early'stage of settle-

ment.

5) To establish vocational training centers to facilitate getting -

jobs at the settled areas,

Situation of Refuéee Caups

As mentioned before, the 700,000 refugees are living in 4 regions
at 35 refugee camps, with assistance from the Governmment of

Somalia, UNHCR and other assisting inétitutions.

This assistance is mainly coueentratéd on providing ¢lothes,
drinking water, food (edible oifl, salt, canned meat, ete.) and
medical assistance, For the time being assistance has reached a

considerable level.

Most of the food support is still obtained from relief goods,

though the "farms for refugees" program. :Support by assisting

organizatiOns has been developed at some of the refugee camps.
There, bananas, tomatoes, corn and onlong are already\being grown
on rather small farms.. About 3,000 ha.of farm land had been deve-
loped:by 1984, AF the camp of Qoryooley, a factory was built

with foreign assistance, in which women sew shirté‘ﬁsingrmore

than 100 sewing machines. The produced shirts are not only dis-
tributed among fefﬁgees but also sold outside the camp to gain
ecbﬁﬁmié suppoft. .This'is'a step toward self‘sﬁfficieﬁdy and

indepeﬁdence of refugees. 80% of refugees are women and children,

The result of a study on refugee camps is veported in'Table'2—2.
As_shoﬁn in Table 2-2, most of'the péople tempqrérily'liﬁing in
refugee camps are Somali with Ethiopian_na;ionélity_ahd came there
because of border confliets., However, it is reported that some
refugees who came because of the drought are:élgo in the caﬁps.
Though the cause of refugees mainly lies in border conflicts,_the:

drought had also beea a cause.
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2-2-4

At present there is no camp supplied with electricity. The heac-

ing and lighting comes from slow odl lamps and firve wood, respec-

tively. However, nedical factlities are telatively well provided
for. Every camp has at least one hoSPitai or public health cen-
ter, Though these facilities are nothing compared to modern hos-

pitais;’a'miﬁimum medical care is available in the camps.

It seems that a rélatiVely small number of.pebpié'afe suffering
from illness because of the assistance of these medical facili-

ties and care.

Most of the houses in the camps are very simple ones made of
frames consisting of tree trunks or branches with earthen walls.

They can serve their function only temporarily.

Situation of the Water Supply at the Refugee Camps

The details and capacity of the wafer supply facilitiés of the 35

caﬁps.are summarized in Table 2-2.

Regarding the camps In the Northwest region, there is no detailed
information, but the Northwest region is an arid area with no
surface water, and depends fully on groundwater supply. At the
moment, a service progran to supply 10 led is being carried out
wiﬁﬁ assistance from the People's Republic of China, '

Regarding the 26 camps of the Southern région, Gedo; Hiran and
Lower Shabelle, UNHCR énd United ﬁations Children's Fund.(UNICEF)
developed water resources using groundwater and provided water
supply facilities to 6 out of 12 camps in the Gedo area and 8 out
of 11 camps in the Hiran area. These water supply facilities

ensure over 15 1cd throughout the year,

At other 6amps in the Southefn region, 5-7 led is supplied now.
In the case of water supply. ‘the surface water of the Shabelle

" River or the Juba Riber 1s treated by means of coagulo—

sedimentatiou or slqw_sand filter. But during the dry seaéon,
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these twd_fivets cannot.provide adequate vater supply'so assis-—
tance is needed from the Surroundin‘g(areas‘ where well facilities

are available.

Groundwateflsupply capacity at Gedo and Hiran regions has reached
15 led. However, in the Lower Shabelle region withoué_any ground-

water resource, a stable and year-round water supply is impossible.

In order to provide water supply fétiiities which énsure at least
15 lcd in the camps witn no groundﬁater resourcé, studies and re-
search are being carried out on expanding the cépatity of raw
water reserveirs and the combined treatment system of a natural

settling basin with slow sand filters.



2-3 Curfént.Staiué of Estébliéhment'Ptcgfammes for Water Supply
Facilities ’

2-3-1 Current Status of Drinkiﬁg Water SuPply o
The life:expeé;éncy of a Somali is 40 years for futai-aréas and
43:years for urban areas. Such a short life exﬁéctahcy is due to
the high.infantile mortélity rate. That is; 1?0 infants out of
1000 die péfOte reaching one-year old. It is considered that 80%
of those died due to insufficient vater supply conditions and
poor sanitation. Thé most urgent need today, therefore, is to

-suPpiy water and sanitary facilities.

As of 1984, out of a total of 71 areas, water supply facilities
are providéd in 3’ﬁain.city areas (Mogadishu, Hargeisa and
KistYD) aﬁd 7 urban areas {Berbera, Baidoa, Burao, Merca, Afgoi,
Balaad, and Jowhar), They ﬁere built with aid under bilatétal
treaty agreements with assistance from Kreditanstalt fdr
Wiederautbar (Kfﬂ) of Wééc Germany, U.S.A., People's Repubiic of
China and Italy. Except 1n'Kisﬁayo, present water supply facili-
ties all déeépend on grqundhater from deep weils. In general, wateér
is pumped té‘GIEVateﬁ tanks from vhere it 1s distributed thrdugh
pipe lines by gravlty to public¢c water filling stations aﬁd house
connection, Adéitidnally, aéprdgimately'300 drilled wells and
2,000 dug wells are providing water to people in urban and rural
areas and to some cattle. . The estimated population recéiving o
daily ﬁéter accounts for apprbximately 60% of the total In urban
areas and for 20% in rurai areas, The diffusion of supply in
Mogadishu is 87%. |

The primary reason for the low diffusion of water supply facili-

" tles lies in a lack of water resources.

The northern éfééé'beldhg to the bry Zone, where:tﬁe1éhnual_pré_
 c1pitation is as little as 50 - 300un, -Even in the‘sbﬁtherﬁ :
' aréas, in the Savanna Zone, the annual precipitation just reaches
300 ~ 600mm, : The r1Vers availablé as water resource are only :
_ two; Shabelle and Juba, which dry up during ‘the dry season from .
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Fig, 2-2 Existing and Proposed Urban Watexr Supply System
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December to March. Surface river water is relatively'easy to
develop as a water resource, but in Sbmalia its development as a
‘daily water resourte required fhtoughout.the year {s deemed in
appropriate, Becauée thé rives ‘dry ‘up durihg;the dry season,
'Grbundwétet,_aﬁother ﬁatét-reSourge,‘also.has problems in Somalia.
Recently, a growing number of 61d-shallosze113 have béen aban-
doned due to increésed'salinity. 'Evén anong the ﬁeﬁly drilléd
‘wells, thexe a:é mahy'whosé,water'is nOthuitablezfor drinkiﬁg
water because of high salinity and mineral content. Even in the
case of deep wells, at. certain places water has a high salinity

- and ﬁineral_cénteﬁt. The:efére;nit cannot ‘generally be said that

deep wells as a whole aré:approptiate as a source of water supply,

Secdndly.’the refugeé'prbbiem can be considered as a reason for
the low diffusion of water supply services, Approximately 700,000
refugees have ¢éme - fnto Somalia looking for water and fertile

land and they have“sheltergd.afound cities and in the southern
‘reglon along the Shaﬁelle-and.lﬁba rivers with relatively xich

water and land.

With UNHCR's assistance, water supply facilities are under prepa-
ration at 35 fefggee_campé. However, since capital assistance

from UNHCR is to be used'exclusivély for refugee camps and not to
be extended to the livjng envitdnment servites of the camps® sur-
-Iodnding afeas for sétt}iﬁg the refugees, for this the governuent

of Somalia is réspénéibie.

'Thé thifd feééohkliés in the problem of water supply for the live-
. stock of the rural and nomadic population that accounts for 80%
Edf theénation's{tdtél population. Livestock 1s an_id@ispensable
jsou;ce of'foﬁd and also an iﬁportant source of foreigﬁ cufreﬂcy
‘eafpingsliég_thg_ﬁdtion,.wFor raising 11ve$t0¢k, ﬁaturally, water
'liéiﬁeéeéééty:thtbughout the-yéat;_’Whéﬁ:tbnsidering'a water supply
program for the dry season, water for livestock must be included, -
togeﬁﬁer with the daily whteracoﬁsumption of the-pebple..;Such
being the taéﬁ, since fﬁéisc%ié ﬁbét?ﬁe ekpandéd,”theiﬁétér supply

program becomes even more difficult to impiement,
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2-3-2 . Waterworks

Cc'mtrol.

'I MMWR

[

(1)

The waterworks administration is under the supervision and

'management of the MMWR. Under-tﬁis Ministxy, the WDA governs

_the nationwide development and construction of water supply

facilities and their management. The administrative geidanée
and management is carried out by the National Technical Com-
mittee (NTC) supported by the National Water Committee (NWC).

In three:cities, Mogadishu, Hargeisa and Kismayo, the self-
supperting accounting system is adopted and administrative
management and construction are endertakén-by:the Mogadishu
Water Agency (MWA), Wargeisa Water Agency (HWA) and Kismayo
Water Agency (KWA). These three agencies have the right of
.self government.

The entire national organizational structure is shown 1n
Fig. 2-3, and the organizational structure of WEA and 1ts
regional organizaticns are shown in Fig., 2-4 and 2-5,

Fig. 2-3 General OrganiZation
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Fig, 2-4 Organizational Structure of WDA
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The administrative organization in charge of water service
in refugee camps is the Refugee Water Supply Division belong~
ing to the WDA. The RWSD is divided into 2 units. One is
the Northwestern Refugse Water Supply Unit (NHRHSU) in charge
of the camps in the northwestern regions, and the other is
the Southern Refuigee Water Supply Unit (SRWSU) in charge of

the camps in the southern régions.

The water supply project for the refugee camps in Somalia,

is proposed and discussed by RNSD and NRC (National Refugee

_Committee) which are the institutions in charge of refugee
camps under the WDA as an executive agency of the MMWR
Further discussions on the project are made by UNHCR for the
final decision. According to the final decision, the project
is implemented bf using the UNHCR's fund.

For reference, the roles of tne'government ministries and

agencies may be summarized as follows:

{a} Ministry of Hineral and Water Resources {MMWR)
provides iastructions and guidance for the management
of 4 agencies (WDA, MWA, HEA, and KWA).

(b) National Water Comnittee {N.W.C.)
decides on project nlans_for the 4 agencies. The
wembers of the éemmfttee censists of the foiloﬁing
ministers. o

Hinister of local Government and Rural Pevelopment
(MOLG+RD)

° Minister of Health' (HOH)
Minister of Livestock, Forestry and Range (MOLF+R)
° Minister of Planning (MOP)

{c) National Technical Committee (NTC)

is made up of & agencies and are the experts of MMHR to
support NWC,
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(d).

{e)

(£)

()

(h)

(1)

(1)

Water Development :Agency : {WDA)

takes charge of constructiﬁn and administratlve manage-
nent of water supply facilities and related services in
the regions except in the 3 cities of Mogadishu,

Hargeisa and Kismayo.

.Mogadishu Watér-Ageﬂcy\(HﬂA)

takes charge of construction and administrative manage-
nent of water supply facilities and related services in

Mogadishu.

Hargeisa Water Agency (HWA)
takes charge of construction and administrative. manage-
ment of water supply facilities and related services in

Hargeisa,

Kismayo Water Agency (KWA)

‘takes charge of construction and admiristrative manage-

ment of water supply facilities and related services in

Kismayo,

iNational Refugee Commission (ﬂRC)

takes charge of countermeasures agalnst refugees in

Sqmalia.

United Nations High Cbmmﬁssioner\for Refugees (UNHCR)
was established in 1951 based on the decision made at
the general meeting of the United Nations held in 1949.

This organization is to give tefugees 1nternational

protection and to facilitate permanent settlement of

the refugee problems.

Economic Relief and Development Group for Somalia
(ERDGS) RS ' '

is a relief organization formed by European Protestants

'which also assists the agricultural program in Beled

area.
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{2) The preseant status of the nation's water administration.

I SOmaLia,'a-nationaIiy uni(ied':ate is charged on drianking
watér,'iﬁ‘August, 1933, the ﬁatér'rate was newly taised.to

10 shillings/m’ from the old 4.5 shillings/m3, = This charge
was systematically decided_accotding to the eétimateé water
cOnsumpinh irtespectivé of the aétually cdnsﬁméd amount ,

and 1s levied on users in both urban aud rural areas, But,
in realitj}‘, the collection rate iIn rural areas is favely

low, Table 2-3 shows the livestock water charge baséd on

the new water charge sté:ted.in August, 1983, As shown in
the table, this?chérge'is also determined by estimating water
consunption ﬁer animal, However, it is quite doubtful whether

this rate 1s applied and implemented equally in every district.

There are also shortages and malfunctions of water meters,
and in many cases water leaks from water pipes and livestock
pools. - Countermesures against thesée problems are deemed

RECEBSAYy.

Table 2-3 - Estimated Rate for Livéstock.Water

' FEstimated number | _ CoEes :
Varlety of of livestock in Estima;ed‘water Chargg per So.Sh/n?
livestock oy consumption . animal

the region o ‘

Camels 5-5 mil; 2/ | 200 11t,/day 0.70 3.5
Cattie’ 48 nil, 2/ 60 Iit./day 0,40 | 6.7
Goats SRS S - ' S . _
Sheep 25 @#1,_ - . 6 li;.[day . 0.10 16.7

The_salqrieshfq;lgaté; téte.gollgcQQrs ppstéd at the puﬁiic
wvatey filling stations and other water supply stations {n
ruraluareas,:égc'péid_;@4pf;q¢;p1e;bygthe'govetnmeﬁt. Row-
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ever, the introduction of a commission payment system is
' being considered in order to collect more rates and achieve

financial 1ndependence.

Presently, the current expenses for WDA are covered by the
national budget. " The current expenses for MWA, HWA and KWA,
which employ the self—supporting accounting systen, are also
receiving deficit—covering supportive finance from the

national budget.

2-3-3 Establishment Project'for Hater'Subcly Facilities

(1) The lohg;term targets

At present, the Government of Somalia is implenenting the
National Water Supply Decade. (Table 2-4) Aécording to it,

. the water supply rate'in cities, Mogadishu, Hargeisa and
Kismayo, and 68 urban areas whose population ranges from
5,000 to 40,000, will be raised from the current 60% to 80%.
. The daily maximum water consumption per head will also be
increased to 130 liters from the present 40 liters for house
connections and to 30 liters from the present 15 liters for

public fOnction;

" In 3,260 villages with léss than 5,000 inhabitants, the Pro-
ject aims to achieve a 50% diffusion of water supply from
the present 20% and 25 lcd from the présent 10 led.

For nomads who account for 50% of the nation s total ‘popu-
1ation, similar objectives in rural villages are being pro-
vided.

According-to the olan,'percent of service covefage as a whole

will be aimed at 57% by 1990, which means 3. 88 million cut
of an estimated 6 .8 million of total population 1n 1990
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The Governmenf of Somalia estimates that U$$350 milliop ef
the total budget is needed to'aehieve these'targets of.the
Project. (See Annex—?) This calculation was based on the
U.S. currency exchange rate of 1983. The official exchange
rates for Somalian Shillings were US$l = So,Sh. 15. 05 in
‘December, 1982, and US$1 = So.Sh. 40,0 in June 1985 while in
‘_general Us$l = So. Sh 85 0. Since commodity prices are rap-
idly changing, the budget must be revised .
The present budget prepared is US$40 million. As it is dif-
ficult to increase the national funds as planned implementa-
tion of the Project heavily depends on foreign assistance.

Up to now, the Project has been rear;anged 50 many times

that the deg;ee of contents has_so@euhat.bcen'reduced.

At the mohenf;'the investment bﬁdget‘for the S?year plan

from 1982 to 1986 is U,S. $150 million, and for the 3—year
mid-term restoration project from 1984 to 1986 the budget is
US$135 million. ' '

. Table 2-5 shows the water service leVel of the long—term

' Targets. Table 2-0 shows the water supply improvement Targets

in rural area.

Table 2-4 Target of the Water Supply Plan

Present Situation | Decade Target

Daily Maxifium Water Consumption per Head

{1282) . (1930)
Naeionwide
Population | 6;800,000
Water Supply Coverage 57%
Urban Areas
Water 5upb1§:Coverede" 60% a0s

Kouse Connection 40 lcd 140 )ed
Publi¢ Fountain 15 led 30 1cd
Rural Area ‘ _
Nater Supply Coverage 20% 50%
10 1cd 25 led

Daily Consumption per Head
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Table 2-5 Water Supply Level

by 1990

" Presumed Basic Year Planned Year
1982 _ 1990
Implementing Rate Emplementing Rate
Urban Water Supply House Public House Public
connection |, fountain | connection fountain
: : C ‘hy 130 lcd by 50 lcd
° Mogakishu 35% " 654 " 50% 50%
° Major:téﬁns 25% 758 40% ‘_60%
° gmaller towns 20% 80% 30% . 70%
(60%) - (80%)
Rural Water Supply. | Water Public IWater _ Public
' : filling - fountain f£illing fountain
‘stations ' station by | by 30 lecd
- : 20 lcd
75% 25% 403 60%
(20%} {50%)

Table 2-6 water'Supp}y Improvement Targets in Rural Area

; Un-i\'. of Unit C-b:st ' Total Cost
Item . Quantit So,5h, (US§) So.5h. {USS)
' ¥ Hillien Million
Deep wells drilled vo. 5ol 1.26  (0.088) 63,21 {4,20)
Deep well ponmps Ko. 90 0.1% {0,010} 13,55 {0.90}
Fump houses Ro. 90 6.10 (0.007 9.48 {0.63)
tiouses for punp No. 90 0,30 (0.026)  27.10 (1.50}
operat, ]
piping 2* diameter No. 1600 0,16 (0,017} 409,36 (27.20)
Standposts _ Ko. 550 0,12 {0.008}) £6.22 {8.40)
Shallow wells dug No. 2000 ©.037 {0.0025)  75.25 {5.00)
Shallow wells : ) .
rohabilitated No. 1200 0,023 (0.0015)  27.09 . (1.60}
Hand pumps ¥o, 8000 0.011 {0.00075) 90.30 {6.00)
Clear water storage . ' . :
in thovsande m? No, 3600 - 0.226 (0.015) 812,70 {s8.00
Rain catchment area Km2 30 45,15 (3.00}  1354.50 (90,00)
Rainwater storage in . : ’ ;
thousand n’ 00  0.10 (0.007)  526.75 (35.00)
Slow sand filters 3 1.20 (0,080) 3.61 {0.24)
Infiltration galerfes Ka 40 1.13 {0.075) 45.15 13.00)
Fence ¥m 750 0,015 {¢.005) 56,44 {3.75)
. Total for Rural Water Supply: - 237.92

Individual }atrines : .
i thousand2) 159 2.26 (0.15)  338.62 (22.50)
Total Rursl Water Supply and Sanftaticn ’ 3919.33 (260,42}
1) Forty wells Already {irilled have been excluded.
_2) Orie latrine g<r househald,
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(2)

Implementing the Water Supply Facilities Establishment

Project

'In order to realize the targets described above, numerous

plans have been made in Somalia. However, in many cases,
project implementation depends on the foreign aid conditions.
because the fund raising for starting construction heavily
depends on financial assistance from abroad Even_the four
water supply projects (Table 2-8) preferentially planned by
the government have not found any fund source {total budget
US$42 6 million) Projects (Table 2-9) whose construction is
planned to begin from this year, have no future posslbility
of financing (total budget Us$12.24 million). OutlinedleIOW
are the projects in & categories' (1) projects already com-
pleted (Table 2-7), (2) projects planned in the past but
suspended because of financial difficulties {Table 2-8), (3)
projects presently being planned with future financing pro-
spects (Table 2-9), (&) projects Béing planned at present
but no future prospects of fund raising (Table 2-10),
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2-4 :Preéent Status ¢f Ground Water Utilization and Development Project

2-4~]

Present Status of ﬂroun&watef Utilization

Somalia éonéistsLof two c¢limatic zones, the northern reglon of
Somalia belongs to the Dry Zome and the yearly precipitaion is
50 ~ SOOﬁm The southern tegioh of Somﬁlia Selongs to the
Savanna Zone and the yearly precipitation is 300 ~ 600um, The
rainfall is limited to the period from April to June, and from
October to November . Since a limited amount of ralnfall ¢an be
éxpected’ only during these short periods, the Shabelle River and
the Juba River are the only two reliable surface water resources,
Puring the dry seagons, the level of river Water drops consider-

ably and sometimes:drieé'up.~

During the dry seasons and in the northern part, where no big
rivers exist, water supply depends on groundwater resources, As
shown in_Tabie 2-11, there are also some reglons dependihg on

groundwater as a water resource during the dry seasons.

In partiéular; the water 3upb1y facilities in cities and villages
{total water supply capacity 25, 000 m3lday) mostly depend on

groundwater, exCept in Kismayo,

In the'case'of tﬁe:refugee'camﬁs,_as mentioned in 2-2-4 (Table
2-2), groundwatér devélépment projeéts'ﬁere carfiéd out in the
north-western regiﬁns with support from the People s Republic of
China, and iu° the Gedo and the Hiran regiOns with support from

UNICEFf These water resources are used mainly for refugegs

water for daily use and for agricultural development projects.
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Projects Concerning Groundwater Research and’ Development

Despite the continuous research into groundwater resources and
countless borings, there is only a limited amount of data avail—
able on groundwater locations, QUality and quantity.l This is
because advanced measuring, recording and monitoring techniques

are not available among the many contractors that conducted. the

‘well drillings. Thus the 1ack of research and information about

water resource utilization continues eVen today.

The first grouvndwater Borings were conducted by a United Nation's
team in 1973. At thet time, however;?preciSe réséarch and studies
were not' carried out. Though it is said that 60 ~ 70 test deill-
ings were conductéed at that time, data on a eonsiderable number

of wells are missing due to the poor récord keeping conditions.

Presently, the Government OE’Somalia‘isrconducting a peological

survey of water resources in order to systematize data analysis

.. and ¢ollection. This survey.is beiné carried out by the Geology

Pivisions of the MMWR and WDA reinforced by experts sént from
West Cermany, the United States Agency for International Deve-
lopment (USAID) and the food and agriculture organization of the

" United Nations (FAO)

Other ongolng projects are the foreign'assistéd.groundnater deve-
lopment projects;“by USAID, the Peoples Republic of Ckina, and

_UNICEF (See Fig. 2- 6 (1), 26 (2)). Since 1980, USAID has been

- conducting well drillings and a comprehensive survey ‘of the

groundwater in the Bay Region and the Central Range-Land Region
has been Carried out.’ Training progféms for geOIOgists, engi-
neers and:téchniclans, and data collection are also being carried
out, while 74 borings for daily water use and 66 well drillings

for livestock use are presently been condncted. These operations
"are to be ¢ontinued till 1985 by USAID,

- 43 -



2-4-3

The‘PeOple's Republic of China is conducting groundwater develop-
ment (construction of 24 boreholes) at agricultural villages in

Togdheer, Bari Nugal and Sanaag districts.

UNICEF 13 actively involved in groundwater development as part of
the integrated social development project for the areas surround-
ing the refugee camps. Gropndwater development b, fpreign assls-

tance is shown on Eig. 2-6 (2).

Posgibilit?_6f'6founantet DEVelopmént

Hhenever_&foughts happeﬁed in the past, Somalia experienced water
_shortéges due to.shaIIOW ﬁells funning dry or decreases in the
well water. _Thdugh'thése shortages are not believed to findicate
that the presehtly utilized groundwater volume exceeds the poten-
tial_capacity of groundwater resources, there are several serious
water quélity probléms_in the shallow aquifers which 1s planned
to be developed:as a water source for drilled wells. The minerai
contents of'this_stratum reportedly excee&:4,000'mg/lit. This
figure remarkably exceeds 1,500 mg/lit.,rthe maximum permissible
limit of mineral contents stipulated in the 1971 Intérnational

Standards for Drinking Water by the World Health Ofganization
(WHO).

Actually, people 1iving.there are taking in at a least 3,000 ng/

1it, of water,

The water quaiity of'the-Shabelle River and Juba River also fluec-
tuates widely throughout the year, 'COmpafing the two rivers, the
water of the River Juba is generally of a higher quality than
that of the Shabelle River,

Another problem'paihted'out’is‘the danger of over-developing cer-

taln groundwater resources located in the dry Zone and in the
alluvium of the Shabelle River. '
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" Pig., 2-6 {})

Areas of Major Ground Water Resources Studies
and Well brilling Projects
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Fig. 2-6 {2} Regions Where Primary Health Care Programmes
are Being Implemented
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2-4-4

In view of these prthems,'it becomes neCessary to find a solu~-
tion to the problem of unequal water distribution from ground-

water resgurces, and teo’ condoct méaningful iavestigations for the

cutilization of the remaining groundwater.

It 1s most important to continue groundwater development while

striving to solve these problems,

There 1s also the possibility of effectively utilizing the sur~
face water that runs off during the rainy éeason by -constructing
effective reservolr facilities like_uﬁderground reservoirs. Such
attempts are already under way in certain limited areas. Further

research and development in this field are expected to continue.

The Status of Groundwater D2velopmeﬁt in Refugee Camps

As a short-term water supply measure for the refugee camps, in

the beginning of 1980, the international vélunteer'organizations
and W.D.A. of the Govérnment of Somalia constructed, in and around
the camps, small surface water treatment devices {Coaqulo-sedimen-
tation treafment by FAC}, dug Qells and shallow wells, As a re-

sult, 5 % 7 led of drinking water was made available. However,

for water supply facilities whose water résources are the Shabelle

River and the Juba RiVer; no water:supply is possible during the
dry season, aud during the fainy season, there is the problem of
not being able to supply good quality water because of the high
turbidity of the water. 1In addition the dug wells and shallow

wells in and around the caumps are not véry sanitary and contain a

very high salinity. -

In order toé stably supply safe water throughout the year, UNICEF

 and WDA financed by UNHCR, carried out groundwater developﬁent,

i.e. constructed 47 production wélls and conducted 179 test drill-
ings at the refugee camps the Hiran, Gedo and Lower Shabelle re-

gions.
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As a yesult, one well was ‘able to pump up 4.3 a3/hi to 72 o? fhe
of groundwater, and the 15 le¢d of water supply, based on a ground-
water résourcée, was established in 6 out of 12 refugee camps in
the Gedd region, and in 8 out of 11 refugee camps in the Hiran
regioh. But the Lower Shabellé region was not able to adopt

- “groundwater as a water resource due to the'ﬁigh salinity of the

water.

For the water supply inr the northwestern region where no surface
‘water resource is avaflable, the lesser target of 10 lcd is set
for the preseht groundwater development with assistance from the

‘People's Republic of China.
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2+5 “Conteats. of the Requést'

Projects {ot water supply facilittes ‘are taking place at 35 refugee
camps.- The objectives of these projects are to establish the infra-
stracture-in the refugge éamps and the surrounding areas and also
to.pfgyidé an.envitonﬁent for the,refﬁgees to settle 16, while in-

creasing the productivity of agriculture and livestock farming.

In the northwest region;:théiﬁrqjécts for water Suppiy facilities
afe_continuiﬁg:uith assistaﬁcerfrom the People's Republic of China,
and . in the Hiran énd Gedo iégiOAS'df'50uthern'30malia with assis-
tance from UNICEF." ' |

‘Regarding the projects in the 3 camps in the Lower-Shabelle region
UNICEF made an attenpt to develop a groundvater resource around the
camps, in place of the conventional water purification method using
surface_water resource which is not availablé through the year.
Rowever, because the'salinity of the groundwater around the camps
was too high to be a water resource, the groundwater development
project was Abandoned in the Lower Shabelle region. FLater, Dr.

~ Costantino Faillace,'sent by the Cerman Agency for Technical Coope-
ration {GTZ), of the Federal Republic of Germany to WDA as an ad-
viser, had proposed to the Governwent of Somalia a plan seeking a
water resource from the groundwater for the 3 camps in the Beled

 Amin area, According to the plan,_thé feasibility study was con-
ducted with assistance from Italy, but the plan was suspended due

to financial problems.

Under such circumstances, as a project related io ICARA—II,:the
Govéfnmentioi Somalia éubmitte& a request for Grant Aid to the
Government of Japan regar&ing the'Project for water supply 0f.3
refugee camps and the surrounding areas In the Lower Shabelle re-

giony
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The outline of the request is to realize a stable, safe and year-
round vater suply to the 3 refugee camps and surroinding villages
including Qoryooley Town, in order to fmprove the living environ-
ment, wvhile developing the high potential agricultural and live-

stock farming in the Lower Shabelle area, in order to increase the

living standards of the {nhabitants.

The program its as follows:

1., Construction of the water supply facilities using the ground-
water rescurce of the Beled Amin area to realize a stable
water supply throughout the year.

2. Served Area

Qoryooley Refugee Camp No. 1, 2 and 3

Qoryocoley Town and Villages surrounding the refugee camps.,
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CHAPTER 3

‘OUTLINE OF THE PROJECT AREA-






3-1

3-1-1

3-1-2-

CHAPTER 3 OUTLINE OF THE PROJECT AREA

'General Srtuation"

Location

The proposed area is located around the three refugee camps in

‘the Qoryooley district of the Lower Shabelle region. This Re-

glon consists of Qoryooley Town, Qoryooley refugee camps, Beled

~ Anin (whioh is the proposed water resource), and villages like
_Gaaywarrow which are scattered along the proposed pipeline (The

planned water supplying area of the surrounding village was exa-
mnined in 4-2, when considering the adequateness of the water

resources and the water transmission pipeline )

The Lower Shabelle region lies next to Mogadishu City's admini-
stration area and is part of the Southeast area. The Southeast

area faces the Indian Ocean.

Shalambood City, the center of the Lower Shabelle region's.ad—
ministretiOn; is located alonglfhe pavéd national road about
100 km southwest of Mogadishu City, 20 km to the west from
Shalambood; is Qoryooley Town, the center of Qoryocoley dis-

Ctrict.

The réfugee camps 2 and 3 are about 4 km west from Qoryooley
Town and Camp 1 is 4 Km further west from camp 2 and 3.

Qoryooley Town and the refugee camps are connected by an un-

" ‘paved road.

Beled Amin area, the planned area for the water resource, is

located between Shalambood City and Qoryooley Town,

Topegrephy

The Léwer Shabelle regiOn is divided: topography into two parts.

‘Coastal dunes and inland plains.
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The geplogiéai étfuciufe of the ihléné ﬁlains is flat and lacks
variety and 1s located 60-70 m above sea lével. In the middlé
of the plains the méandering Shabelle River flows Northeast to
Southuest'paréllel with the coast line. The river is ohly 30-50
m wide, the hydraulic gradienf is gentlé,'and the flow is slow,
During the rainy season, the river easily o§erf16ws; causing
flooding. )

The inland plaiﬁs Héﬁe many flumeé for irrigation using the
water of the Shabelle River. In this aréa, irrigation is used
for agricﬁiturélrdeveiopmént and pafticularly'in this area the
main agricuitutai prodﬁtt is bananas,

The coastal sand dunés.ﬂévelop aibng the édqst of the Indian

Ocean and they are 120-150 m above sea level.

3-1-3 Geology

No outcrops of rocks can be seen on the surface of the Lower
Shabelle area, The surface of tﬁl’.s area is covered with allu-

vial deposit carried by rivers, sea and wind.

This area is divided geologicaily into three zonés.'as shown in
Fig. 3-1; the alluvial deposit developed along the Shabelle
River, the wind deposit and the residual deposit developed along
the coast and the sand dunes formed by the depoéits brought by

.the sea and wind,

There is no information available about the situation of under-~
ground geological features and the geological structure around
the planned area; Fig. 3-1 "the geological model section” was
drawn up based on the geblbgicalldaﬁa of wells and ol wells
reported by Faillace (1964) and Agrotec (1978).

o Coral reef

» Preseqtly'forméd coral is seen.in the shallow sea area.
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Fig. 3-1 Geological Map
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o bune sand

The sand duﬁes, along the_cbastal line, lying from northeast
to southwest, are covering 1iméstone which was the ancient

coral reef formed during the pleistocene.

¢ Alluvial deposits

‘Alluvial deposits consist of gray black colotéd élay, sand,
and gtével, though the main compdsite is ¢lay with a thin
sand and gravel layer., This deposit is alluvium carried by
“the Shabelle River.

Total thickness of Alluvial deposits is estimated to be from
10 m to 30 m thick, |

o Liméstone

The porsus limestone formed during_thé Pleistocene from the .
ancient coral reef is distributed under the sand dunes, This

limestone is used for concrete aggregates and blocks.

o Piluvium deposits

These deposits consist of clay, sand and gravel which is the
sedloent formed on the back of the ancient coral reef surface.
According to the present well drilling documents, these depo-
sits lie 10-30 m under the surface,
In the strata between 10 m and 84 @ under the surface. there
is an approximately 30-meter deep aquifer made of sand’ and
conglomerates holding good quality groundwater.
The stratum of clay lies 60.m - 90 m under the surface, The
depth of this stratum measures up to 30 m, but there is no
informatibn'about-any deeper Stfata.beldw this stratum of
clay; '

o Aeolian énd'eiurial depbsité
‘These deposits are effloreScent rock made up of sediment
carried by wind and the: remaining sediments after the aqueous

substances were carried away. . The deposits include laterite,

- sand and gravel.
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o Base rocks

1t is considered that base rocks are made up of Jurassic sand-
stoue, Limestone, conglbmerates and shale, or made up of Pre-

Cambrian gnéiss, migmatite and'amphiblitc.

3-1-4 Hydrology and Meteorology

(1) Hydrology
The‘riyéf éjétem of the Lower Shabéile'region belongs to
the Shabelle River water system that runs meandering from

northeast to southwest through the center of the regilon,

‘The Shabelle River is a long river originating in Ethiopia.
The ShaBélle“kiver with its many tributaries flows toward
the Lower Juba Regioﬁ where it joins.the Juba River and
finally reaches the Indian Ocean. |

At the Project area, the width of the river is approxi-
mately 30-50 m with a slow hydrawlic gradient and flow
rate, The discharge of River Shabelle according to the
survey records for thelpaét 12 years.(station No.15:
Awdheegle Obgervatory) is as follows. (Refer to the Annex
-8 for details) '

Avéraée ﬁohthlyﬂfloWs .....;.i;..;.......... 47.82 malsec
'Avetagé naximum floﬁs (August,'1977) ceeenss 9,970 mglsec
Average minimum flows in ¥ebruary 1967,

‘and - -Jan,~Feb, 198l .iiicierrarirntsnannsoasne 0 m3/sec

Fig, 3-2 has béén made from the data of the observation
recofds. o - o
The discharge during thrée months from January to March is
a very 1ittlé, 96ﬁétimés-fhété”isino diséhargé.

The catchment area of Awdheegle observatory is 280,000 km?,

=755 =



1001

80

20

River Flow Rate (m3/sec)

(=}

(2)

Around the Project area thefg are many channels for irri-
gation_usiﬁg the water of the Shabelle Rivar; ~ Of the
distharge'bf main channels, ﬁeasurgd in 197?. 277,000,000 o*
watei.was used fo;.agricultural purposes during the 5
wonths from August to December of that year. (Refer to
Annex-8) This figure corresponds to approximately 31.5%

of the average discharge of the Shabelle River between
August aund December. The irrigatioﬁ area is 541.80 km?,

HMg. 3-2 Monthly Shabellé River Flows

Maxinum

Mean

////X\\\\ ] | X Minimum

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Month

G TR—

Precipltation

The c¢limate of the Lower Shabelle Region is divided.inté 3
seasons - the dry season from December to Match the tainy
season from April to June and the middle ‘season from July
to November.

There is hardly any precipitation during the dry season
from December to March. Particularly, from January to
March, there is no rainfall. :

The rainy season between April and June receives more than

50% of the yearly préciyitation,
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(3)

Thé yearly and monthly: precipitation is shown in the
Annex-8 and in Fig. 3-3. (Sce next page) These data were
Coﬁpiled from a 30-year record from 1929 to 1984 observed
at Janaale Meteorological Observatory 10km north of
Shalambood City.

Average yearly precipitation (1929-1984) 465.0 mn/year
Maximun yearly'préoipitation (1951) 1,045.4 nn/year
Minimun yearly precipitation (1955) 148.9 mm/yeat

Maximum monthly precipitation (June,1951) 238.4 nm/month
Average maximum monthly precipitation (June) 86.4 mm/month
Average mninimun monthly precipitation (Feb.) 0.1 mm/month

Temperature

From Maxch to April; the temperature risés, and begins to

drop slowly from July to August when it shows the lowest.

_ From August to- October, the. temperature rises again, from

October to January, it becomes stable and after January it

rises, According to Janaale Metrological Observatory, the

-yearly and monthly.temperatures are shown in the Annex-8

and f{n Fig. 3-3., There are small differences between

yearly and menthly temperatures,

Average yearly temperature (1930-198&) _ 26.8 °C

" Average’ monthly highest temperature (Apr ) . 28.4 °cC
“Average monthly lowest temperature (June). 25.2 °cC
.Highest monthly temperature (Aug. 1931) 30.9 °C
Lowest monthly tempelature {Aug. 1938) 23,5 °C
'Highest daily’ temperature (Har.—Hay} 39.0 °c

Lowest ‘daily temperature (Jan.) 13,0 °C
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Fig. 3-3 -Meteorologic Pata (Janaalé)
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(4) FEvaporation Rate

The maximum evéporétidn.(6.22 min/d) océurs in Mareh when
the témperatqre is also high and the minimum evaporation
- (4.63 ﬁm/d}_accufs in July wheﬁ_;he.temperatures ate 10w.'
The_evapbration Elugtﬁating'péttérn 1s almost the same as
_that df_;émﬁerature..-Accbrding:tb Jannale Hetrological
Obserfgtﬁty;.ﬁgarly_eﬁapbrétion_is as shoﬁn in the Annex-8
and 16:?13. 3-3. The yeéily_gvapoxation is_1,914 mm,
This_evépérétiﬁn is éﬁputl4_timés aé_mﬁch'aé the yeérly

precipitatioh.
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3-2 Hydrogeology

3-2-1 Mode of Occrurrence of Groudeater
The rocks of the Jurassic or the Precambrian constitute hydro-

geologically a very hard impermeable rock bed. These rocks are

being conszdéred as “the base rocks of the Project area,

The alluvial deposits and the diluvial deposit 1ying on the base
.rock make up an unsolidified stratum consisting of such sedi-
ments as ¢lay, sand and gravel. It is a very approprlate stra-
tum for holding groundwatet, Partiéuléfly; the laycrs of sand
and gravel satisfy the conditions for good aquifers. As for

the water situation around the Project area,_the plains in the
district belonging to the Dry Steppe Zone have a very high eva-
poratisn rate correspon&ing to 4 times thé”¢61ume*of precipita~
tion. This area has a long history of ceantralized agricultural
development that ptovided many irrigatien water channels, even
used today, by utilizing the water of the Shabelle River. The
area faces a lack of water during the dry season from December
to March when there is hardly any flow of water in the Shabelle
River. To overcome this watex Shortage, grounduater development
(deep'wells) is bélng carrisd'out:activelj_at_Beled Amin and

the area to the northeast through the southwest where égricul—
tural develnpment‘is taking place. Considering the groundwater
reéhsfging.structﬁré of the Project area, under such circum-
stances, recharglog by raian fall on the plain cannot be ex-

pected.

The groundwater recharging source 1is limited to the Shabelle
River with its extensive basin, 1rrigation and 1rrigat10n chan-

nels.The main water gource is the Shabelle Rivet.

The upper stréam of the Shabelle RiVer is mountainous with a
vast water catchment area consisting of rocks from the Jurassic
to the Cretaceous, The area has a lot of rainfall, little
evaporation and a lot of outflow due to the impermeable rock

bed, The water flow reaches the plain containing gsediments
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like sand and gravel, and penetrates inte the ground with the
help of the geatle hydraulic gradient. 1t is assumed that

there must be a good groundwater supply under the plain,

Fig. 3-4 is the presumed geologicél cross section of the Pro-
ject area. This was drawn up based on the well data prepared
and reported by Faillace in 1964. As shown, 10-80 m under the

present surface, there is a deep continuous layer of giavel to

form a desirable aquifer. The deep wells in the area where

agricultural development is taking place, are being drilled to-
ward this graﬁel layer, 'However, at the villages, the ground-

water deveibpment concefning shallow wells is less than 10 me-

-ters deep, The‘tatget for these shallow wells is the alluvial

sand‘layer_that:doesn't'have good continuity like gravel. Also,

the léyer itself is not very deep, so it cannot be recognized

~as a good aquifer.

Fig.'3—4 Geological Cross Section
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3-2-2

3-2-3

' The Status of Existing Well Dis;ributibn

Because. the Shabelle River dries up between December and March,
the diséhéfge is_ektfaprdinarily small, Because:of such phe-
nomena, Qoiyooie}_énd ifS'sur;dunding areas face a critical
shortage of water for daily and livestock use for 3-4 months
evgff year. To evercome this'watet:ShOriage, much efforts have
been made te ﬂig shallow and aeep wells by manual or machinery
excavation. .Togethernwith the refugee camps' establishment,
deep.weil drilling for develdping groundwater was carried out

at 8 locations,

Despite such effofts, it was cqnciuded as a result of investl--
gation of groundwater around the Qoryooley area that the ground-
water wés not suitable for drinking water because of 3-10 g/

of Salinity.

‘However, at the Beled Amin region located 11-12 km southeast

from Qoryooley, many deep wells have been drilled and used for

irrigation since the 1960s,

As shown in Fig. 3-5, the distribution of deep wells is concen-
trated along the firrigated areas spreading from northeast to

sduthwést with Bele& Anin as the center. There are other wells

scattered in different areas. But those deep wells are not used

now,

Status of GrqundWatér Ueilization

The water source of drinking and daily water supply for
Qoryooley and surrounding villages is the: Shabelle River, the
groundvater is not used for drinking because of 1its high sali-

 nity. This area's'groundwater; particulérly that from the

shallow wells, is mainly used for irrigation and other niscel-

laneous purposes,
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However, at the'irrigated area ardund Beled Anin, the ground-

- water is pumped up from the deep wells to be used for irriga-
tion, drinking and other_daily needs. The groundwater intake
at the project area in 1978 is as shown in Table 3-1.

Table 3-1 Average Annval Abstraction of Groundwater

Yield Number of . Hours usge Yield

Origiﬁ of water (L/3) wells . per annum (Mm3)
Hand—ﬂué welis _;;_6.025 Lo | 5i V'n ‘ 1,460 0,007
Banana packing ""1'0.0' . 10 1,560 0.562
stacions ' '

Other wells _ 10.0 - 16 o 730 0.263
Irrigétion wells _'3§;0 132 -: 1,008 | 16.760
TOTAL estimated éyéfﬁge.annual abstraction 17.592

According to the Eigures above, at least 0 deep wells for irri-
gation have been excaVated since 1978. It is assumed that at

© least 21,4 million m /year of groundwater is consumad.

"The number of daily pumping hours is 1,008 hr/120 days = 8.4
hr/day.

3—é~ﬁ }Thg Distribution of Groundwater

fThe:groﬁndwéterflevei was studied ahd-feported by Faillace

;”(1964) and MacDonald (1978). Accérdihg to thelr data, the
groundwater level is high 1n the narrow area spreading from
northeast to southwest from Beled Amin {irrigated area and old

river line) The above can be seen in Fig., 3-6, 3-7 and 3-8,
which also 1nc1udes groundwater’ head and groundwater level dis-

"tributions. Particularly, around Beled Amin, the groundwater
is distributed at 1-2 m.under the surface.
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The groundwater génerally flows from the high water level loca-
tion in the northwest to the southwest and then to the south—
east, But the main flow direction is supposed to be toward
southeast (toward the Indian Ocean) where the hydraulic gradient

is largest.

As, Fig. 368 tﬁe ohange‘in water level Sﬁows, it is reportéd
that the groundwater level rose gradually but surely during the
14 years from 1964 to 1978 in the Beled Amin district, and the

maximun rise was 11.7m at the southern Beled Amin.

This water level rise can be a result of farmiand'irrigation_
and flumes that increased the groundwater recharging o39301ty
{refer to the Fig. 3-9).

Fig. 3-9 Cross Section Showing‘Recharge Area of Aquaifer

CROSS SECTION SHOWING RECHMARGE AREA OF AQUITER

ANT

Frima

Secondas . T
hasy's Consl Riyor Canal g et} Dhaare Yasalin o
Clna! Ao Shalambond
:r uua | L1 I | b
_ﬁunes

e

k. -4
N -

. . E

’ ~
~
N J
-~
. - —
~.

prodadte tocation ef savtiel
cpantated by lubawat'e

e kilor.ebes 2 Layad of water
. ——F s pauifer- -
. ’ Mata Frap o' -:M kLB EZ’A

L

el

However,_the groundﬁater level at.the Qoryooley area is deeper
than 10m below ground level. That is 8-9 m deeper than the
Beled Amin's groundwater level,
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