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PREFACE

In tcsponsc to a rcquest from lhe Government or the Somali Democralic
Ropubhc lhe Govcrnmem of Japan has dccndcd 1o conduél a Basic Dcs;gn Study on
the Projeéét l‘or Mogadishu Water Supply lmprovcmenl (Phase 1n and cnicusted the
sludy fo _]apan lnternauonal Cooperation Agoncy UICA) JICA sent to Somalia a
| survey team headcd by Mr. Masayukl Ma!sushlma Kyoto Mumc;pal Waterworks

Bureau, l‘rom August 31 to Scptember 27, 1988,

Thc team exchmged Wews wuh the omcmls concerncd of the Govemmcnt of
_ Somaha and conductcd a nc!d survey in Mogadnshu Mier the team telurned to
: '_lapan furlher sludnes wcrc madc A nms:on ‘was, then Sent_ to Somalia in order to

“discuss the draft report and the present report was prepared.

1 hope that this report will sérve for the development of the Project and

contribute to the promotion of friendly rclations belween our countries,

I wish to ¢xpress my sincerest appreciation to the officials concerncd of the
Government of the Somali Democratic Republic for the:r close cooperation exlended

io the team.

February 1989

tovwonta M%”\/

Kensuke Yanagiya
President

Japan International Cooperation Agency
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«Weil No. 10.5A>

10.5A was constructed in the
Phase II Project and is
operating at present.

Well No. 125B>

12.5B was rehabilitated in the
Phase 11 Project, but the
submersible pump has
removed due to pump damage
by the sand.

dnside of the Power Plant
The American-made '
generator (right side) is
operating, but another one
(left side) is out of order.






Wéll No. 14.0As
The pumping lesl was carried
out in this study.

Pump casing>

The pumg casing of remaved
submersible pump is kept in
the stockyard. The inside of
pump casing is damaged due to
the sand.
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SUMMARY

‘Mogadishu City, the capital of the Somali Democratic Republic. had a
populalmn of 440.000 in 1976 . and it is estimated at about 1,000,000 in 1688, Due to
ihls ramd mcrease in population, it is an issue to consolidate the infrastructlures
ol‘ ngad:shu City. The Govcrnmenl of Somalia has put high priority on health,
samtallon and lmprovement of waler supply facilities in the National
-Dcvelopment Plan. A master plan of development of new water resources was
made as a cohcrcté_iniéaéure but has not been commenced dﬁe to the financial
difficulties. -

~The éxistiﬁg i‘a'cilit_ie_s of waler supply for Mogadishu City consist of two well
fields: _Baléid Wellfield constructed in 1973 under USAID's finances and Algoi
Wellficld cohslructcd in 1986 uader the cooperative finances of the World Bank,
Arab Fund and EEC. The Mogadishu Water Agency { MWA ) is respensible for the
aperation and maintenance of the these wellfields.

The Bafad Wellfield, constructed by USAID, produced water of 24, 000
m3/day against the planned discharge rate of 28, 000 m3/day. However, it
decreased 1o 15, 600 m3/day due 1o pump damage which occurred directly after its
construction and damage of the wetl body which resulted from inadequate
maintenance. The Balad Welifield was rchabilitated from 1985 to 1986 under the
grant aid by the Government of Japan. As a result of this rehabilitation work,
the Balad Wellfield could produce water of 21,200 m3/day, but decreased to 8,700
" m3/day at present because of the deteriorated well body and insufficient

maintenance,

On the other hand, the Afgoi Wellfield has produced 35,400 m3/day against
the planned discharge rate of 42,000 m3/day. Groundwater of th'e'.Alfgoi Wellﬁe(d |
contains much calcium, so that the scale of this calcium has been stuck to the
inside of pipes and made them clogged. For Lhese reasons, il has beed incapable
to supply a sufficient quantity of water o the people. The Government of
Somalia has plannéd to conslruct a treatment plant against this qualitalive
problem of the Al‘gcu Wellfield, but it has nol been commenced by reason of the
MWA’'s financial d;fflcullnes. It is estimated that the actual total dsscharge rate of
both wellfields is 47, 100 m3fd:_iy. and the actual supplied rate is 70 percent of
the total discharge rate with taking into account feakages. In addition, the
supplied amount foc a persan per day is 33 liters excepi farge consumers such as



ptanl sand hotefs. As compared to 75 litors which is the supplicd amount for a
pecson of lower class in urban area of Lenya he present supplied anmount for a

person in Mogadishu is low.

From Lhe foregoing backbround the Governmenl of Somah has esiabhshed

the Mogadishu Water Supply lmprovement Pm]ecl Phase HI in orde; to improve _
water supply conditions of Mogadushu C:ty by means of dr:llmg new wells in ghc
Balad Welllield area. and requested grant aid from the Government of }apan m
December 1987 l‘or the implementation of well dml!mg In response to this
request, the Government of Japan decided to implement a basic design sludy.
and JICA dispatched a basic design Qludy team to the Somalia frosm August 31, 1988
to September 25, 1989. The Team had a series of discussions with the officials

concerned of Somalia, carcied out field surveys, confirmed the contents of the

request, and coltected data.

This study aimed to design the facilities to be newly constructed and
rehabilitated in order to raise the discharge rate of the Batad Wellfield. The
planned discharge rate has been desigaed on the basis of the condition of water
supply in Mogadishu Cily. the condition of exisiing facitities of the Balad
Wellfield and the other related facilities. The Project is nol inteﬁded to entirely
cover the existing water shortage in Mogadishu City but is basically intended to

increase the water supply rate as an urgent relief.

The existing facilities of water supply in the Bafad Wellfield consist of intake
facilities, power supply facilities, water conveyance facilities, and water supply
facilities. Among these facilities, the water conveyance facilities and the water
- supply facilities do not need rehabilitation. Therefore, the intake facililies and
~ the power supply facilities will be rehabilitated or newly constructed. The scepe
of the Praject has becn decided on the basis of hydrogeological condition of the
Balad Welifiefd area and the conditions, capacily, oldness of the existing

facilities. The scope of the Project is as follows:

(1) Construction of new water intake wells

(2) Partial replacement of submersible pumps of existing wells

(3) Cannection of water conveying pipes for newly canstructed wells
(4} Partial reinstaffation of water conveying pipes

(5) Replacement of generators

8- 2



(6) chiécenﬁcnl:'bf Opdi‘at_iorif panel

(7) Repla ce'me'hl of power lransmission equipment

As a result of the field survey and analysas in Japan, a basic plan have been

proposed as menttoned below.

 Plan ned total wates pumpmg rate '

28,600 m3 /day

Planned water aumping cate ger wetl (the well whu:h is newly constructed

- and the well w‘hlch the submersible pump is replaced)

Number of pr:o"p'o:s_cd wells

The Qutline of the proposed facilities is as lollows:

Intake Facilities.
~ Intake well
Submersible pump

Pipes around well

Flow meter
Piping

Conveyance pipe

Transmission pipe

S{uice valves

Power Supgply Facilitics
Generators
{including conirol panel}
Main transformer
Subtlransformer

Lighting
Staging for Transformer
Wiring
‘Eleciric pole
Ancillary Facilities
Fence for new well

55 m3/day
13

55 m3/hr/well 13
Head 115 m, moter 30 kw 2
123 m, mojor 37 kw 5
123 m, moloer 37 kw 6
{43 m, motor 37 kw _ 2
dia. 150 mm, Ductile iron pipe 2 sets
Ultrasonic type A
dia. 150 mm PVC 053 km
dia. 150 mm PVC 05 km
dia. 250 mm PYC 05 km
dia. 300 mam PVC 05 km
dia. 130 mm 2
339 KVA (over) X 380 VX 50 Hz 4 sets
150 KVA X 3806 V /15 KV X 50 Hz 2 sels
739 KVAXISKV X380V /s222V ;
X 3 phase X 50 Hz il sets -
Mercury-arc 100 W 13 sets -

i3 sets
CV cable 346 km

14 sets

-2 sets

Rehabilitation of power plant house

S--3
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The Project is scheduled to take 12 monlhs {0 complete lhe consiructmn

The implementiag agency for the Pro;ecl is the MWA whxch is responsnble for _
the walerworks of Mogad:qhu City. Before conqirucuon the Somah ‘:tde shall |

obtain a construction site and prepare approach roads. .

After completion of the consltuchon, the dlscharge tate of the Balad
Wellfietd wiil bo increased feom 8,700 m3/day 1o 28 ¢00 m3/day and the dafly -
water consumption per capita atso will be mcreased from 33 litors to 70 hters In
addition, it will be possible to supply to the htgh land area comlantly and
unnecessasy to take times to secure living water. For these reasons, the exls{mg '
condition of waler supply in Mogadishu City will be remarkably xmproved
Therefore. il can be said that the impiementation of the Project under the grant
aid cooperation by the Gavernment of _Iapan is significant and jusllﬁed The
Project will be parct of long-term p]an of the walerworb whwh planned by thc
Government of Somalia. Furlthecniore; it is ¢stimated that the’ MWA's receipls will
be increased by 42.7 million shi. by the operation of the B%tlad' Wellfield after the
completion of construction. The MWA's budget for maintenance in 1936 was
aboul 7 million shi. so that the increased receipls will conlribule to a

maintenance budget for stable water supply.

‘Before implementation of this Project, it is necessary that the Somali side

take measures for the following items.

(1} Preparations shall be carried out without any delay within the range of
underlakings of the Gwémmenl of Somalia.

(2) Primarily. the Project is intended lo improve the water shortage in
Mogadishu Cily as a matler of urgency. H is possible to complement the
planned water supply rate of the master plan (Stage ZB) being sel up by
the Government of Soemalia at present, so thal the MWA should review
the master plan and consider effective utilization of the Project.

(3) The planned water intake rate of 28,000 m3/day in the Project can be
continued for 20 years in the future. This is because the groundwaler
level stabilizes with the ingress of sall watler, and it is aaticipated that
groundwater in the Balad Wellfield will be satified in the .l'.ulurc, so that
it is necessary lo check and conlrof the waler qdality atl all times after
completion ol construction.

o)
-
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 The facilitics will be maintained and operated on the basis of Lhe
Mainténandé & Opéralion Mé_m_lal'.p'reparcd by the }aplarm'ese side after conﬁplclion
of consir'ﬂclion. so that it is desirabfe to dispatch a jépaneSe expert in order to
lrzgnsfen;_l'éthnique of water supply for smooth maintenance and operation of the
facilities. In addition, it is dcsirablé for Soamali cnginecers to improve the
cépability of mainlenance & operation through training in Japan.
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c:iAp‘rrl:R o _ero’nUC‘rion

- Mogadishu. Clly, Ihe Capual of the Somall Democratnc Republie, faces the lndnan
-Occan and has developed pnmarily as a harbor town. Its population was 440,000 in
1976, but incceasing rapidly thereafter, it is estimated to have reached i 000 000 as

of 1988,

. Livmg wa!cr in Mogad:shu Clly had been supphed from more than 200 wc!ls-
. drtlled in the CllY untid the 19605 However, as the waler démand mcreased it
__became dm‘lcull to secure potable water with these wells Only bccause of their -
lcwered water 1able, polluted waier and fucther, becavse of ingress of saft water into
them Thus rrom the latter half of the 1960s, the Govemment or Somaha set up
groundwmer dcvclop_ment plans and implemented’ developmem surveys in the

pcripheral areas of the ci_ty..

In 1973, undt:r imancmg by USMB 1he Baiad Weuﬁeid was constructed at
‘points of about 9.5 km to lS Lm in the northeastem parts of lhe ¢ity, and in 1986,
uvnder cooperanvc nnancmg by the Wortd Bank ‘the Arab Funds and the EEC, ihe
Algoi Wclmcld was conslructed al pmnts of ‘about 10 km west of the cily. Al
_ Z""prcsent waler SUpply from these two well l‘xclds to the cﬁy is undertaken by the

_ ‘Mogadishu Water Agency (MWA). - '

Of:_thesé_ two wells, the Balad Wellfield, consirucied by USAID, produced water
of 24,000: m3'/day against the planned discharge rate of 28,000 m3/day. However, it
dccrfaé_\séd to ‘-15.60_0 m3lqiay due to pump damage which occurred directly after its
:cf)hs{fuction and 'darr:nsig'c':-= of the well body which resulted from inadequale
mamlenancc The Balad Welmeld was cchabititated from 1985 to 1986 under the
grant aid by the Gowrnment of Japan As a cesult of this rehabilitation work, the
Balad Wellfietd could produce about 21 200 m3/day butl decreased 16 8,700 m3/day
al presenl becaUSe of the deleriorated well body and insufficient maintenance.

On the. other hand, the Afgcii Wellfield has produced 38,400 m3/day against
the planned discharge rale of 42,000 m3!day Grouvndwater of the Afgoi Wellfield
_contams much calcmm so ‘that the scate of this calcium has been stuck o the inside
of pipes and madc them clogged For thése reasons, it has mcapable to supply a
: surncwnt quantuy of water to the people. The Governeaent of Somalia has planned to
‘-construct a waler irealmcm planl agamst (hlS quamatwc problem of the Afgoi

Wen_ﬂeld, it has nOt. been“commcnccd by the reason of MW A's financial difficuitics.



From the roregt)mg background the Govcmmem of Somaha has csnbhshed thc
. .Mogadashu Waler Supply lmprovamcnt Prolect Phase HI in order to improve water

'_'supp!y condmon of Mogadlshu Caty by means or grilling new wells in thc Balad
Wellficld area and requested grant aid from the Govcrn_ment of japan in Dccembor

198? for the implcmbnta‘tidn of well drilting.

The Japan lnlcrnatwnal Coopcrat:on Agcncy QICA) dsspatchcd a Basic Dcsngn
Study Team headed by Mr. Masayuki Matsushima of the Kyolo Mumcu:-al Watetworks

Bureau rrom August 31 10 Scptumber 25, 1988 1o So::n'lha in order to conntm the

wnlcnts of the requcsl of the Govemment of Somalia, survey condmons of exas!mg

racnlmes and col[ecl dalta, Artcr the Team returned (o Japan, rurlher ‘studies werc

carried out on the basns of the result of field survey in Somatia, and a specific basic
"dcsu;n was formu[atcd In the meantime, the Team preparcd lhe draft of basic Design
Study Report on the Peoject fer the Mogadlshu Water Supply lmprovoment Phase 1.

JIC#. dlspatch a Dra[t Final Repori Ezplanahon Tcam head by Me. Aklra
Mltamura of !he Kyoto “dumcnpal Walerworks Bureau to Somaha from Dccember 1t t0
Dcccmber 22, 1988, The Team had. a séries of dnscussmns with the officials
concerned of the Govemmcnt of Somai:a on the cesull of the sludy and basije .-
conditions.relatéd with the Pro;ect The ma;or points that bolh parucs agreed wem
summanzcd in the Mmules of Dnscus«mns (refer 10 Appendlx B-4). " This rcporl
presents an optimum specific basic design in considecation of commenls or the

Somali side on the Praft [inal Reporl.









CHAPTER 2 BACKGROUND OF TIIE PROJECT
2.1 Outlines of the Somalia and Natiopal Development Plan -
2.1.1. Natural Environmenis

“The Somali Dcmocratsc ROpUbllC is locatcd in the eastcmmost of the African
Cominent catled “Horn of Africa”. Il ranges from 2 degree south lahtude to 12
dcgrces north latiludc its Iand faccs thc Guifl of Aden and lhe lndlan Occan, and is
bounded on the. north by Djlbouu on the wcst by Etblopna and on lhe south by
Lcnya The land area is 637,600 km2 The land utlhzatmn ratio is 2% [or farmland,
46% for pastuce, 13% for forest, and 3_9% for others.

The country is dlwded mlo 18 admlmslralwe provmces which are- further
'diwded into 87 reglons 'The cap;tal is Mogadishu Cuy in Benaadic State (Refer to
-the Regional Map). - TOpographlcally the land consists toughly of northera mountain

: ar'e'as in ‘excess of Z.OOOm above sea and plain arcas on the south.

_Climate as classified _'ac.c;“ordin'g to the latitude belongs to the tfobical zone and
'subtrépigai zone arcas. The coastal areas show high temperalures and high
humidity, témperaturcs "bcing.around 21 degrees 1o 40 degrees through the year.
Thé intand arcas consist of high lembera!ure dry zones, it being as hot as 31 degrees
1037 degreds through the year. The rainy season visits (wo lihxes in the year, the
pfecipitatioﬂ being as small as about 200 to 400 mm per year, [requently causing a

drought and affecting sfock farming and agricultﬁre.

2.1.2. Population and Racial Construction

The total population of the Somafi Democratic Republic in 1986 was about
6,000,000 according to the announcement of the Uniled Nations (or about 8,500,060
according 16" the Goverament of Somalia), 29% reside in Lhe urban arcas and 29% in
the cural areas, and ‘femaining 42% being nomadic Iribes. The population of
Mogadishu-City is estimated at about 840,000 in 1986, and it.is assumed to be
reached at 1,000,000 in 1988 accordirig to the Governmenl of Somalia. The rate of



popﬁ!a!ion geowlh is 3.1%, being rather high as compared with that of other. African

countries.

The m[ant ﬂlﬁfla[l[Y is 15271000, the child morlahw is 280/!000 and the

avecage life cxpectancy is 43 ycars old, uggcsting that the hygmmc fevel is very

lo_w. ‘As io the rac:al composmon the Somatia occupy the mosl parl and the
Daﬁak_lis also five. There are afso about 706,600 o 900,000 refugees from Ethiopia.
Refigion is Istam for about 95% of the people, and the official language is Somati. In

addition, English, Itatian and Arabic are also used.

2.1.3 Hational Ecomomy

~According to the: data pubhshed by ihc Govcrnmem of Somalaa, the yeariy
average growlh rate of GDP from 1980 iS 35" Regardmg GDP in 1986 the pnmary o
industry mciudmg agncuuure and stock . bmcdmg océup(cs 57?.‘ the secondary
indusiry 9% aad the lcruary mduslry 337& Bspcc:ally the stock breedmg ficld
occupies as lrge proportions as 32X of GDP and as. 73% of the cxport from 1980 on.
One of the most important policies targeted in lhc sizsth Five-Year National
Development Plan {1982 10 1986) was to reduce the trade deﬁci.l, but as showa in the

foliowing tabic, this {arget could not be accomplished.

Table 2.1.3 Changes in Trade from 1984 to 1986
{unit : US$ million)

(984 (985 (986
Export - 60 91 94
Import, 457 392 361
Export/import 13%  26% 26%

*Source: UNDP-ANNUAL DEVELGPMENT REPORT 1986

The national economy depends to a [arge- degrec on the ageicufturaf and stock
breeding flclds as seen above. Those ficlds are lable to be affccled by
meteorological phenomcna and repecated droughls have made it dlf[lcull to predict
production and expor(s accurately. Thus, ¢conomic condmons have become insiable,

and economic development has been mpcded.



Regardiﬁg the obtainment of foreign currencies by Somalia, ‘!hc'. money heing
seal back by those péople who é_o to work in the Middle add Near East plays an
important rol¢ and amounted to USSI 70 million in 1984. At p'r_escn(._ howcver, wilh
fowering of the ceude .oil' price in recenl years, émpl’oynﬁcm bpportunitiés-have

decreased and |, the amount of money being senl back has decreased as a résult.

2.1.4. ﬂatidn:_':i Development Plan

f‘i‘ﬁe national .dcv‘el.opm'ent b:ah of Sén'mli:i was éstabliéhdd b):r:lhé Scommic
Plannlng Mmlslry and now, the Sovenlh Five- Ycar Plan (1987 1o 1991) is -in
progress. The Sevenlh Five- Year Plan am‘zs at consolldatmg the living ground
in'\prgving the cducatlon level and |mprovmg the hyglenlc and waler supply
'racililiee As its strategy. threc points, slablhzanon of economy. increase of the
'domesiic producuon, and raising and promohon of the commoditly production ficlds,

have bcen set up.

On the other haﬂd, in :o!‘der to make corcections in cach year so as to swil the
purpose of the Five-Year Plan, annual development plan has been set up. For
example, in 1987, the auclion system for imporled ‘pr‘oduets' and the regulation on
the foreign currency exchange rate weére abolished.  The annual development plan,
1988, includés tniprovement of the public sector, investment by forcigaers and
activation of the privaté sector 1o promote employment, and price control. Concrete
measufcs taken i;iclude improvement of the constitution of agriculture liéb!e to be
alfccted by nalural dis‘ast'er's_, consolidation of the infrastructures such as
- transportation, communicalions, _and water resources, and overall development
programs'ior the southecn basin of the River Juba. Th’csc' programs are financed
{rom oulside the couniry. and al the credllors conference {Paris Club)} in 1987

l'lnancmg of US 3 580 nmllon was agreed on .



22 Circumstancces of Watcrworks in Somalia
2.2.1. 'Gén'cral" 'Circumslancés of Watcrworks

Accordmg to the snushcs of 1986 the populal:on in Somaha supphcd wllh
safe watcr weee 31% of the whole; 65% in the urban 'lrc-as and 21% in the fural
aroac Polable watcr is supphed mosily from groundwaler. In. the urban areas,
many hou*es are cupphcd on an individual house basis, but in tho rural areas, waler_
intake sources are dcep wells and shallow wells, and watcr is supphed from
;omt uce walcr tapq and water buymg baﬂs {n the Urban areas, the waler supply
catio is hughcr than in ‘the cural areas, but many of their water t‘acnmes have been

deteriorated or become dcfectwc and their cificiency is low

Waler consumplnon per cap:ta per day is at pre<enl 50 hler*: in the urban
arcas and 20 liter m the rural areas. ' Brmkmg Water Supply and bamiahon
Decade™ of Somalia says that the’ targct or walcr supply catio in 1990 i5 80% in the
urban areas and 50 to 60% in the rural area and the quanuty of water suppiy pec
capita per day is scl at 130 lier for the urban aceas. and 50 lalers for the cural _
areas by mcreasmg ‘the water taps for thosc houses sugpncd on the individual housc
basis and the joint-use water 'taps To accamphsh this target, a yearly waler
produciion of 92.4 wittion m3 is rcqu;red by 1990, and contmuous mam!enancc
punmp replacement, and construction of about 700 deecp wells are bcmg planned.

During the years from 1982 to 1986, as a result of the promoted development
project, the pervasion of 'wa_!erworks showed a yearly'awrage‘ growih rate o_I_ 15.8%

which broke down into 27% in the urban arcas and 11X in the rurat aréas.
2.2.2. Prescnt States of Watesrworks Adminislralidn

The walerworks administration of Somafia' is under the control of lhe MlInistry
of Mincral and Water Resources, and actual operation and management are
undertaken by the Waterworks Puﬁlic Authorily of each ¢city and the Water
Development Burcau governing smail cities and local regions, both of which belong
1o the Minislfy of Mineral and Walér Resources.  ©On the other hand, water resources
development is um_:lerlaken indepcndently by vafious ministries and élgéhcies'. such
as the Ministcy of Mineral and Water Resources, the Ministey. of Health, the Ministry
of Interior, the Ministry _of Livestock, Forestry & | Range, the Ministiy of



:Agricdlturé._and the Ministry of juba' Vailey Developmeént Apency.

In the Seveath Five-Year National Development Plan the government plans (o |
csiablish the nationwide water‘soum, faw, sel up ihé water siou'réc ové'rzzlll ;Sr:bgram
integrate 1thé private sectors, ahd dove[op the water supply managemcnt system S0
as to msure supply of adequale and sat‘e living water [0( habuants stock brcedmg |
walter, agricullural water, elc. at. modcrato costs. Concrete measures caumerated in
. this conncclnon include conslrucuon o[ waterwarks facxhtws :mprovement of
- hygiene by scwagc irealmenl and esiablishmcm of a rauonahzod water resource

development system.

2.2.3  Programme of ‘Waterworks Undcrtakmg
(1) C:ly Walerworks _ : .
Durmg tho perlod ‘of the Ssxth Favc Year Development Pian, the Afgoi and
.Balad watcr sourcc m \logadlshu Clty, and waterworks facilities of Joha City and
Merka City were' completed and the waterworks pervasion was significantly
exlended. '+ At prcsent..waler supply plans fof the citics of Hargeisa, Gabili,
_Borama- Sheku and Lugh :are in progress.  Waterworks facilities for five local
cities such as Berbera and Kismayo are now being planned
2) Locat Waterworks
In the Sixth Five-Year Project, consiruction of 250 deep wells around the
country were planned, but aciuailly only 110 of them were compleled, falling
short of the e¢xpectation. According to6 a wide-arca geoundwater development
plan, hyd'rologi'ca! and geological surveys were made in the coastial area and the
central stock breeding zone, and 49 production wells and 55 survey wells were
consiructed. In addition, groundwater development plans for Koréori City and
_ Bakoi District are. now in progress.
(3} Education of Personnel
_Asidc from walerworks developnient, overseas training of hydrological and
geological engincers has beea carricd out for the personnel of the Mogadishu
Waterworks Bucead with the aim of persénnel education. Further, through :
overseas project assistance, improvement of engincering capability of the staff
has béen pursued. '
(4) Water Rates .
The waler rate per m3 was raised, in 1983, from 4.5 shillings to 10
shillings and in 1985, to 14 shiflings. By the Mogadishu Water Agency, it was
raised in March, 1986, to 25 shillings, and further, a proposal has been made to



caise it to 50 shllhngs to bc ‘balanced with the operation and running ¢osts al

pre':cnl

2.2.4 International Cooperation for Wa_t_crwbrks ‘Undertakings

The DAC member coumncs have granted a bllateral ODA of $353.86 mlllion in .
terms of the net expcnd:ture m 1986 to Somalia, and 86.9% thereof is donation. The
major assnsl[ng counlrxcs ace ltaly {45%) and the USA (23.2%) rollowed by West _
Germany Japan (8 6%] is the Iourth largcst assisting coumry Thc assistance from
international organs is . $l66 82 mllhon of ODA in terms of lhc act cxpendllure in:

1986G. The major *tssmimg organs are UNHCR !DA and ‘.‘(’PP

The. ccononuc and technical cooperation ol‘ the Govcmment of _lapan for Soma!:a |
began with the food: assistance in the nsca! year of 1980 and has been in
sausl‘actory progress ach(evmg records of a yen loaa of Yé. S billion and a gram aid
of about Y9.45 by December, 1987, contributing 1o thc dcvelopment of Somalia in
variovus ficlds, such as food assistance lo overcome poverly and starvation,
consolidation of telecommunication networks, and improvement of hospital fac:hues

to improve the sanitary conditions.

Records or assistance from various countrics and international argans for

waterwork's undertakmgs are shown in Table 2.2 .4,



Table 224 Technical Assistance aﬁ'd_f‘unding Sources
(In Miftion of US$ at Current Prices) '
STARTING - ENDING - CONTRIBUTIONS  GOVERNMENT

| | CDATE . - DATE 1986 ~  TOTAL  AGENCY
‘TA for Water Resour.Devpt. 1980 1989 = - - H.H. MR
Gefmany L C .129‘ - 3.20 ‘
to be funded a0 1,00
Project Total = I 79 4.20 o
E;B;;e‘hensive Groundwater 1979 1987 1.38 10.73 CMLHK.X.R
U.S.A : SRR C1.38 10,73 |
 Project Total - B - ' 1.38  10.73
 Ha{i0nai_Watér Center 1986 1989 ) M.MLHLR
U.5.A . .28 .70
UNDP _ _ ' .23 1.10
gos 006 . .10
. Project Tﬁtal . : .51 1.90
' TA Municipal Sewer.Dept. 1986 1987 M.V.A
‘cos o .00 .10
‘To be funded _ : .00 .40
- Project Total .00 .50
Mogadishu Water Supply I 1986 1987 MU A
EEC ‘ .30. .60
- Project Total _ _ _ .30 .60
Storm Water Drainage 1984 1986 ' HﬁT
Germany A0 2.00
" Project Total : 40 2.00
Emergéncy Water Relief : 1985 1987 M.MH.W.R
UNDP . .30 .90
Project Tolal . _ .30 .90
N.W. Community Water 1985 1988
UNICEF | .21 77 H.HMLR
Project Total .21 .77 '
Hiddle Shabelle Water 1986 1988 T H.M.W.R
Oxfarm : .04 .12
UNICEF - 16 .50
~Project Total .20 .62

Source : UNDP-ANRUAL DEYELOPHMENT REPORT



23 Prcscnl (:onduions of Walcr Supply l-acmlws and
Waletworks Underlakings ‘of Mogadlshu Cnty

2.3,1 Watcr Supply Facilitii;s

in and before the 19G0s, Mogadtshu City was supplmd wuh water l‘rom aboul
200 wells instalied in the cuy Howcver ‘Owing ta the mcreasod ealt concentralson
and !owered walter levels of groundwater, il became dnfﬁcult 1 1) %ecure groundwalcr
in the cily area. Then 1963, water source dcvclopment surveys in the penpheral-
arcas of the cily weéce carned out and the Baiad wellficld was’ developcd from 1986
to 1972 with the USAID loan. The waterworks of Mogadlshu Clty al present are
operated by the Mogadishu Water Agency (MWA).

The water supplied is groundwater produced at iwo points, Balad wellfield and
Afgoi wellficld. The water supply area in the cily is divided into five zones: the
Shek Muhidin Reservoir zone is supplied from the Batad wellfield, and Tower zone,
Milk factory 20one¢ and Northeast zone are supplied from the Afgoi welificld. {Refer
to Fig.2.3.1.}

{1) The Balad Welllield Sysicm _

The Batad Wellfield has 21 cxisting wells.  The groundwater pumped up is
canveyed through 600 mm asbestos pipes to the Shek Muhidin Resen}oir
installed on a htll in the eastera parl of the city, from _which waler is supplicd
by gravily to the water supply zone., Moreover, {rom public fountains at three
points instalicd near the Balad welifield, water is supplied to the neighboring
habitants. 1t is assumeéd that actval rate ol water consumption for this supplied
area is 6,000 m3/day according to the actual pumping rate, 8,700 m3/day.' The
walee suppiy in highland area has been suspended continuously, aad it has
taken times for people in this area 1o sccure the living water. A chiorine
disinfection facility is installed by the reservoir, but this Facilily is not in use
at present because of the equipment lailure and the difficulty in chlorine

obtlainment.

(2} Afgoi water source sysicm
The Afgoi _WOl!field has 32 existing wells. The groundwaler 5 once
coltected in the colfection well instalted in an electric power plant, from which

waler is conveyed by gravily to a reservoir in the ¢ity. The Southwest zone and

10



Northeast zone are su’bpliéd from this reservoir dircclly by gravity, but the

Mitk Fatlory zone is supplicd through a r‘c'scrvci't' The Tower zone is at a high
~altitude and cannot be supplicd by gravity, and hence a booster pump is used to
pump’ up watcr into an clevated tank. The Afgoi Wellfield has produced waler of
. 38, 400 m3/day. but groundwator in the Afgoi Welllicld comams much calcium,
‘Ihc scale of this calcwm has been stuck to the msade of pipes and made them

cloggcd 50 thal il is mcapablc to supply sa urncwnl quantity of watéer (o the
' pecople. Tho MWA rcplaccd these clogged pipe to acw plpc several times., A
_ éhlorihq__dnsmfcction fac;lny is installed in the power plant of the Afgoi
Wetificld but is not in use due to sanie reason of the Balad Wellfield.

i1
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23.2 Con’dilion' of Water Sﬁpbly

Water supply m the caty is accompllshcd on an mdw:dual house watér supply
basns and a public t‘ountam basis. At present, about 40,000 individual-house water
N taps and about 250 pubtic fountauns are registered. Thc water charge is collected 'in
accordancc w;lh the quanuty of watee. uscd It is 25 shlllmg for individval-house

e basis per cubic meter. To collect the water chargc a melering system is applied for

lhe mdw:dual house basis water supply, a bill is issuved monthly and a collector

- gocq to cach house to c¢ollect it In the case: of public rountams a manager is

: ass:gncd for each water tap, and he dehvcrs 50% of the sales amount to the MWA and
~carns remaining S0% as his (ot her) inconte.

As or September 1988, when field surveys were carried out on lhé well operating
t‘:onditio'n:s cight of 21 wells of the Balad water source, 'and 2‘) of 32 wells of the
Al‘gm water sourée were in operation, and the possible water inlake rate was about
8.500 m3/day for the Balad wellfield and 38,400 m3/day for the Afgol welllield.
The .total waler intake rate l‘rom these lwo wellhe!ds was 46,900 m3/day. but the
aclual water sup’p[y to l"h'e habilants in the city is ¢stimated to be about 70% of this
water intake rate if water leakage and large waler consumplion in hotels, [actlories,
elc. are taken into consideration. Thus, on assumplibn of the gpopulation of
1,000, 000 in Mogadishu City, the water supply rate per day per capita is about 33 '
liters.

233 Waterworks Underiakings

In 1973, with the USAID loan, the Balad ﬁ:el!field was developed and the water
supply system to the cily was consolidated. However, in order to cope with the -
incceased waler demand, F/S surveys for Mogadishu Water Supply Expaansion were
cacried oul in 1976 under the financing by the Wor.ld' Bank. Based on this F/"S. a
development plan including the ecxisting Balad wellfield was designed aﬁd its
cxecution was started in 1980. This plan was executed in two stages; Stage 1 and
Stage 2. Slage 2 is subdivided into Stage 2A and Stage 2B. As of the present ume
the plan up to Stage 2A has been completcd The contents of work in these stages are

as follows. -

13



Slage 1 (1980 1982) _ ‘ | o |
‘1) Construction of mght productton wells and three observation wells in the
Afgm wclmeld
2) Consolidation of eleclric power and machlnc facitities (Afgoi wellfield)

well punmps, electric power transmission h_ne three gencrators

:Slage 2A (complcled in 1987}

1) Construction of 24 producnon wells in the Mgm wellneld
2} Dislnbuung rcscrvoar remot¢ conlrol system. control pancl
3) Four Gencralors and elcciric ‘power dmnbuuon equipment
4} Civil esgincetfing and acchitectural work '

Stage 2B {under plannmg al prescnt) .
1) [Installation of additional dl:tnbulmg reservozrs m lhc Al‘gm wellﬁeld
- 2) lmlallauon of . addmonai d:qlnbutmg rcservous. and piping m the Balad

wellfieid - o _ :

3) Cosstruction of 23 wells in the Garas Bintow* Wellneld

4) Waler collecting boxes and waler conveymg pipelines in the Garas Bintow
wellfictd
*: Refer to the Fig. 2.3.3.

As lo the execulion of Stage 2B, ils design is ¢ompleted and a request for
economic and technical assistance in part is made to the Italian government, bul a

definite answer about the tinie of execution is not oblained.

Waler frdm the Afgoi water source completed in Stage 1 and Stage 2A ccniains
much calcivin (EC 3,200 vS/cm) and i5 nol suited for drinking. Moreover,
coagulation of calcium io;is causes waler supply éiping to he éloggcfj and water
meters 1o become defeclive Trequentiy, | For lhis reason, construction of softening
plants is vrgenlly demanded. However, at present, there is no certain prospeét of
procuring the necessary funds.

The rehabitilation brojcct Tor cxjsting wells of the Balad water source,
implemented wilh grant aid from the Governnient of Japan in 1986 (Phase [, 11), and

the improvement projecl at this time (Phase I1I), are not included in this
development plan.

14
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'2.3.4 Finance and Forcign Assistance

(1) Finance of the MWVA |
‘ The finance of the MWA is operatcd wuh sub::dacs fmm the goavernment and

with water charges.

- According to the sl‘érw'mcnt of accounts of 1986 and 1986 obtaiacd from ihe
: \1WA the yeariy totat income is 69.30 million shillings and 133.50 million
_shll[mgs respccuvely. that is, lhc amount in 1986 is about two times that io
" 1985. Of Uus the mcomc l‘rom the water charge is mcreamd from 31 50 m;il[on'
' sh:l!mgs to 95 20 mulmn sl‘nllmgs about three umcc that in the prev:ous year.
This is bccaucc mam!y of the mcrcased water suppiy as a resuit of complehon of
the Afgol water source, raased water charge (14 emllmgs/nﬁ in 1985 25
sh(llmgs /w3 in Match, 1986), and addmonally mslallcd waler fmelers. On the
other hand ‘the yearly ‘balance is in the’ ced by 60.10 mnihon shﬂlmgs in 1985
and by 27 i0 mal[non shillings in t986 :

As shown above, the financial condition is becoming béi_@ér. but is siifl in
the red, and the MWA is now considering lucther raising the water charge in
order to implemeal the facility expansion plari in the future.

Table 2.3.4 Financial condition of MWA {Unit: million shillings)

i985 ' 1986

Income Subsidy = 37.6 © 383
Watei charge.ele. 315 95.2

Individual ' 20.3 89.4

Public fountain . S R WA : .58

Subtotal ' 69.8 135.5

Cacry-over ‘ 2.1 09

Total : 784 134.4

Expenditure Fuel 520 85.3
Salary A RY 106

Repair, maintenance (facility) 9.0 5.0

Repair, maintenance (pipes) 8.t 2.6
Eteciric power A4 1.5,

Others 43 6.4

Subtotal 85.8 1119

Depreciation 13.5 442

Loan interest 7.3 5.4

Total 138.5 161.5

6



(2) Forecign assnstance _ _
Major projccts by foreign assistancé to the MWA are for the devclopmenl of

the Batad welllield with the USAID loan lmplemcnted from 1963 lo 1973 the
dcvelOpmcnt of lhe Afgoi wellfield under the coopcratlvc rmancmg by the World
Bank, the Arab Funds and the EEC ;mplcmented front 1980 10 1987, and
rehabmlauon of the Balad wollrioid by grant aigd c00peratmn or lhe Govcrnmcnl
of }apan lmplemented from 1985 to 1087 and m addition, lhe advisor ccrwcc

by the World Bank.
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2.4 Circums!inces and Contents of the Request
2.4.1 Circumstan‘ccs'ot‘ the chucsl

Mogadnshu Cll)’, the capilal of the Somah Democrauc Repuhl;c has shown

' napnd populauon increases in recent years. The populatlon which was 440,000

in 1976, is esumated t¢ have reached about 1 000 000 as of 1938 and it has become
an urgcnt issue to consohdate the infrastructure of the cxty

The Govemment of Somalla has planned a living water developmenlt plan
for the cily as one of the mp prwnty pro;ects and regardmg the rehabxhtalmn B
of the ex;slmg wclls whlch is a matler of specnl urgency in this plan the
goverament qubmmed a requesl 1o the Government of japan in 1984 for grant'
aid cooperatwn In response to this request the Government of Japan carried
out Mogadlshu City Water Suppiy !mprovement Pro;ect Phase I and Phase }l in
the Balad wei!ﬁeld whlch is oné 01‘ the two large water sources of the c:ty
‘during the years of 1985 and 1986, and thereby acc0mpllshed rehablhlalwn of 16
existing wel_ls and construction of five new wells. Moreover, in the Afgoi
welifield, 32 new wells were cﬁn.s'lructed in 1986 under the cooperative t‘mancmg
by the World Bank, the Arab Funds and the EEC. |

- The rehabilitation work for the existing wells executed in the Balad
wellfield was based on ihe ground surface survey alone, and so, broken well
bodies, left fallen materials, etc. could not be expected and 3 of 16 wells planned
al the beginning were judged and abandoned as incapable of rehabi'ﬁtalion. As
a result, the 13 exi's'liﬂg wells were rehabililated. With these wells, together with
five newly consteucted wells, 21, 200 m3/day was secured. However, thereafter,
because of rehabahtaled well hody breakage well pump fallurP.s and for other
reasons. the water pumping raie is decreased lo aboul 8,700 m3/day. On the
other hand, the Afgoi wellfield started water supply in 1986, but the watec has a :
high hardness which causes Lhe water supply pipes 10 be scaled and interfere
significantly with the actual water supply rate. Thus, Mogadishu Cily suffers a
slri_n_genl shortage of water supply over the ehlire area. The Government of the
Somali Democratic Republic is planning to construct softening plants for the
Afgoi well field and to develop waler resources in other areas.” However, al
present, there is no certain prospect of procuring the nécessary funds.
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From the foregomg background ‘the Governmenl of Somali has establ:shed
the Mogad:shu Water Supply Improvemem iject (Phasc II)” in order to make
up for lhe water supply shortage by drillmg new wells in the cxaslmg Balad
wellfield as a matter of spec:al urgency. to improve this water supply condition
of Mogadlshu Ctty, nd regacding its implementation, the goverament subm;tted
a request to our c0unlry in December, 1987, for grant aid cooperatmn :

242 Conten_ls of the R_cqucst'

At the l‘ield survey, the Team had dlSCUSSlonS wnth the Somali side and

ccmfarmed the conlenls of the requesl as shown below '

- (1) The objective of the Pn o;ect is to 1mprove the presenl shorlage of water
supply in Mogadishu Clly as an urgent rellef‘ by means of- drilling new
wells in the Balad wellfield, _ _

{2)The site of the Project is at the Balad wellficld, which is located 9 to 16 km

: norlheast from the center of Mogadxshu City.

(3) The contenl of the Pro;ecl shown by the Government of Somal:a is to
construct new wells and to rehabilitate the existing water suppiy
facifities in the Balad_ wellfield.

1) Construction of new wells:

Ne\{' wells for relieving the present waler shortage in the city.

2) Provision of materials fqr‘lthe construction of new wells:

Submersible' motor pumps, generators, transformers, pipe materials,
wiri_n’g cables, consumables, elc.

3) Pravision of materials for improving Lhe exisling intake facifities:
Generators, lransl‘ormers pipe materials, wiring cables,
consumables elc. _

4) Provision of equipment for operation and maintenance:

Accessories for drifling machme eqmpment of workshop tools for

' eleétrical work, etc.

19






 CHAPTER 3 OUTLINE OF THE PROJECT







CIIAPTER 3 OUTLINE OF PROJECT AREA
3.1. General Circumslances
3.1;1 Location an.d poogréph‘y '

Mogadlshu Clly as lhe object water supply area of this project, is located at
2 degrees north lamude and 45 degrees east lougllude facing the Indian Ocean.
The csty arca ranges 10 km along the coast and 5 km in the direction of inland,
occupymg aboul. '500 ha. At present as -the population increases, the
dcvelopmenl of the perlpheral area is being rapidly expanded.

K ‘ABOIU’....SO km o the north of the cily, the Shabelle River,-whic_h is one of the
lwo large rivers in Somalia, runs northeast to seuthwest approximately in
parallel to the coastal line. Since the basin area is fertite, producmg a variety of
agrlcu[lural products as a food supply base for Mogadishu City. The Balad
wellfield, the groundwaler intake source m the Project, is located at points of
about 9.5 to 15 km on the Balad Road exlendmg toward northeast from the town

area. This area has altiludes of 70 to 80 m and looks flat, butl has gentie rise and
fall. It presents a semtdeserl condition and has thorny plants grown at nearly

equal intervals.

3.1.2 Population and Sociceconomic Conditions

The population of Mogadishu City is estimated as 1,000,000 at present, bul its
accurale fligure has not been grasped since the statistical data after the census
implemented in 1975 are inadequate. Mogadishu City is the economic center as
the capital. At the same time, it is the maximum consuming area in the cob’nlry,
and therefore, owing to a rapid inflow of population from various areas of the
country, ils existing town area is crowded and the cily area is rapidly expanding
In the dry scason, moreover, the nomads moving all over the country seekmg
for water gathcr to the Shabelle River basin, resulting in temporary increase in

the population of Mogadishu City.
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3.2 Natural CmidiiiOns
321 Climate

Climate of Mogadishu City is of a high temperature _arid_ high humidity lypé
showing an average tempcmltii‘e of 27 dcgréés.and an average humidity of 30%.

Accbrdmg to the vamalmn 0!‘ precmnauon the a year is divided into four
$¢asONs: dry season (precnpmtlon U mm) from january to Mmch the first fainy
season (monthly precnpuauon SO to §0 mm) from April !o August the semidry
season (monthly pgeclpttauon 10 to 20 mm) (rom September to ()clober. and the
second rainy season ‘(menthly prcc:puauon 30 to 60 mm) from November io

" December. The yearly eﬁvaporalmn rate is 200 mm-: lo 400 mm. (Refer to
Fig.3.2.1-1) ' ‘ o

100 Dry lst Semidry Znd
- se3dson Yainy season rainy
season Season
B R
5 0L

il

1 2 3 4 5 6 7 8 9 10 11 12

Fig.3.21 Monthly Mean Precipitation in Mogadishu City for 6 years fr ' '
ec. _ _ om 1976
to 1984 (from Ministry of Ageiculiure) Y
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322 Topographica_l and Geological _Fcatukes -

- The coaslal area in the southern part of Somalla 1ncludmg Mogadlshu Cily
: .1s topographlcal[y dnvnded mto the l‘ollowmg thrcc areas, each of which is
dastrlbutcd in parallel with lhe coastal line.
(1) Coastal area ' _
' Actwe plaleau arcaof 2 km m width havmg a maximum altltude of 50 m.
L (2) Bendana coastal ptam | . '
Slable area consnslmg of red-brown sand of sand dunes of about 20 km width
havmg an alhlude of 30 {o 70 m, bemg the highest point al aboul 210 17 km
mland .
- (3) Shabelle River basin:
f’:\lluﬁal plain consisling‘of darkish clay and siit of about 60 km width, the
Shabelle Rlver repeatedly meandermg until it reaches a marsh zone atl the

mouth of lhe river.

Fig.3.2.2 shows geology of th'e'southera-parl of Somalia. Tt is divided into
two provinces, coastal province and inland province, which are sectioned by the
Benta Glalalas:n fault and show quite different properlles from each other. The

geological structure of each province is as fellows.

Coastal proviace:
Cenozoic Tertiary —---------——-——- Tertiary sedimentary rocks (sandstone,
clay stone, limeslone)

Quaternary
Diluvial ---------- Diluvium (sand, gravel, clay, lnmestone)
Altuvial ----————- Alluvium (sand, clay)

Acolian (sand)
Inland province: .
- Precambrian --~----—---ooo- Old bedrock such as granite, gneiss.

Mesozoic Jurassico---oo—-- Sandstone, limestone, dolomite.
_ Cretaceous ------- Sandstone, limestone, dolomite.
Cenozoic Tertiary ---------- Tertiary sedimenlary rock

(sandstone, limesione, dolomue)

The Balad Well Field as the planned water source of the Pro;cct be!ongs to the

coaetai province.

In the province of the B'alad Welifield, atluvial layers are rarely distributed,
and in the highest part, red acolian soil deposits are thickly distributed. In the
middle pari, reddish brown marine sands are distributed, but on the coastside,
white and gray limestone is distribuled like an interposed Iens. At the Balad
Wellfield, this timestone is distributed as the nonwaterbearing layer in the

23



part. The lower layér consists _ﬁol" brown and green sill or clay in a
subconsolidated or consolidated condition. o
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3.3 Condilions of The Social Infrastructure
33.2 T;anspurfation

Regarding the main reads in iklégadi‘s_l.w"(,‘ily. four-lane roads with central
separate zones have been cdhslfuciéd and most roads have been paved
asphalt- concrele However in the central part of the city, there is a depressmn
running a fcw knlome(en in parallel thh lhe coaslal line, and because’ of the
draining I‘acnlnly not consolldated rainwater slays and interferes \v:lh lral‘fnc in

the rainy season.

Toward the ouls:de of \iogadﬁhu L‘ll.y two paved main roads Balad Road and
Afgoi Road, conneclmg to olher areas have been constructed, and the tral‘nc"
volume is comparatwely largc In Mogadishu Clly. scaporl and mternahonal

airport facililies are avaitable as the transpor tation means in addition to roads

332 Electric Pover

Electric power in the 6ily is supplied_l‘rom lwo pbw’er plants provided in the
city, bui because of capaéily shortage and generator'failures, power service is
frequently interrupted. To cope with such situations, public facitities and hotels
in the cily are previded with independent power generaling equipment,

3.3.3 Communicalions

The condition of communications ia lhe'c_ily is good as a resull of expansion
work and improvement work cxecuted under the assistance of Japan and
cooperalion of the Arab Funds and Italy.
34 General Condition of Construction
In the 'cily,'buildings are being constructed at many places, but alf the

construction materials except for aggregale are imports. The prices of Lhe
materials are always varying according to supply-demand condition,
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35 The Condition of Fxisling Facititics of The Balad Welificld
351 Intake racilitijcs

An oulime and the present mndmon of lhe !‘ac:lmcs Of lhe Balad wellfield are
as follows. '

1} Number of exnstmg wells: 21 .
- Wells wh:ch were abandoned by Phase 11 Pro;ect 3

- Wells rehablhhted by the Phase H Pro;ect i3
- Wells newly constructcd by thé Phase Il Project 5

2) Wells in operation at present
- Wetls rehabnlntated by the Phase i Project
- Wells newly constructed by the Phase 11 Project
3) Actual water pumping rate as of the time of SUrveys
The pumpiﬁg rale of wells now in Qpe.ratitm is as follows.
- Wells rehabilitated in the Phase 11 Project
About 4,800 _m3/da:}; (average pumping rate per well : 40 m3/he)
- Wells newly constructed by the Phase 11 Project
About 3,900 ‘m3/day (average pumping rate per well : 55 m3/he)
- Total possible pumping rate 8,700 m3/day
(Refer to Table 3.5.1 List of existing wells.)
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- Table 3.5,1425 Change of ﬁisch_arg_e Ra;é in Balad Welt Field

_ "_b’ischarge Rate: w?}hr

Vell [Mac. 1985 | tay 1987 | Jan. 1988 | Sep. 1988
9.5A | . 41.0 Abandoned L : R
10.0A| ar.0 a4 35,0 29.0
10,54 s 60.2 55,0 (55.0)
11.0A{ 40,0 [ Abandoned | - n
11,08 50,0 “35.4 [ 35.0 =
11.5A 54.6 | Abandoned L RS
ti.ssl - 66.6 54.0 (34.0)
12,04 7.0 45.0 - =
12,08 - 60,2 55.0 4_. o
12.5A - 6.0 - ~55.0
12.58 32.0 | “&6.27 .| 32.0 s
13.0A ]  65.0 48.6 37.0° 44.0 |
13,08 |  45.0 51.6 - -
FERYY T 516 | s0.0 | 470
13.58 27.0 | 32.2 | 3s5.0 37.0 |
14.0A ss.0 | 51.6 | %s.0 42.0
Tlaes| - 19.3 | - -
t.5A [ 40.0 | 43.8 37.0 -
458 - 2.0 1T T -
15,04 | 47.0 Y T R T R
15.08 519W__L_Z@L° | 40.0 ‘ﬁ’" -
Total | 651.0 883. 1 545.0 363.0
a*/day 15624 21194 13080 8712
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35.2 Electric Power Supply i‘aci_lili_es

(1)

(2)

Pewer ge;nerating equipment
' Seveén - generators are mslalled at the exclusive power plant in the

Balad wellheld and supply nccessary power to each well. Six of seven

: exlslmg generators mslal!ed by USAID lean were American-made, and the

fast onc which instatled in the Phase H Pro;ect is Japaneése-made.

Two of the Amer:can made generators are m operation at present. The

fuel pump ol‘ the Japanese made generator is out of order, so that the MWA is

preparing to _Or_sfer the spare parts. Two American-made generators which
are in eperelioh have been used over ten years so that generating vibration
noises and eil lcakages are ‘notéd. In add;tmn these two generators have
preduced output of aboul (17 KVA agamst erlgmal output of 25¢ KVA, so that
it .is judged that the life of Lhese iwo generator almost expired. The
remaining four American-made generators have been disassembled or their
parls have been diverled on other generators, and il seems difficult to
rehabililate them. '

The two geherat-o'rs in operation can drive well pumps for seven wells.
The total output of two generators (existing) as of the time of surveys
(September 18) is 380V, 385A, 48Hz, which corresponds approximately to the
rated output of only one sound generator. On the transformers, no specific
damage is noticed and lhcre'_is no problem. The present conditions of the '
gencrators are shown in the Table 3.5.2.

Power transmission equipment .
In the hearing on power transmission equipment, examples of trouble,
such as wire breakage because of deteriorated transmission lines, generation

.of leakage and short-circuil al porcelain 'insulalors on the pole were

mentioned. The shorlcircuit at the insulators is caused by formation of waler
drops in the porcelain due to tcinperature differences between day and night "
times in the dry season, altachment and consolidation of sall and sand dust bj'

tidal winds on '.the parcelain. The MWA is performing cleaning of the
porcelain using the pump of a fire engine as needed by the trouble, but it
was impossible to remove the defect éompletely from all insulators. Also, it

was heard that the power transmission became impossible due to breakage of

the shorltcircuited insulator and restoration required about one day.
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35.3 Piping Facilitics

Water conveying pi_b_es are 150 to 600 mm. asbeslos-cement pipes and
coric'rete pipes, and it is judged that tlic'x'e is n_b need for their replacement.
Pip:i:ng around the liumps. has been rcplacéd'_'in the Phase 11 Project and no
damage is noticed. Sorie flow melers are défecti\?e and do not operate.

354 Chlorine Disinfecting Equipment

The ch'lorin_e disihl‘e'tling e:t;uipnienl has be_en installed to feed chlorine at
the discharge port of the reservoir, but it is broken and cannat be used. There is

no ¢vidence of its being used in recent years.

The MWA _perso:inel expiai_ned that chlorine was an imported chemical and
difficult to obtain, and in the event of occurrence of a conlagious disease,
bleaching powder weuld be fed, bul there had been no occurrence of such a

disease since 1970 when cholera broke out..

355 Condition of Equipﬁ:enl and Materials Furnished in
the Phase I Project

The éohdition. place of storage, and use of equipment, materials and
Yc_hicleé furnished in the Phase | Projectl are as follows. The equipment and
materials, maintenance rig, drilling rig, etc, kept in the stockyards and
warehouses of the Balad water source were in a well managed éondition_.
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Use and Canditio'ﬁ af Ma_térial and Machinery

Table 35.5
Furnished in Phase 1 Project
ITtem Q'ty | Stored at Cond;tlon and use
“F§ur7u£;;1-- 2 . HWA -~-E;43~fnr m;;;mengﬂggzgggévggigd Hellfleld_
drive | and ‘Afgoi Hellfleld, reservoic and HWA
passenger car office. in good éondiiidn.
Afour;;gggl_—ﬁ‘ 2';‘_ ' HWA Used forAQJCQEEHIEEE;QEQn Balad and Af301 .
drive pick- Hell{1elds, reservoxr and HHA headquarters,
up and transportat1on of materlals etc. between
uells. One 15 in good condltlon except for |
the rear winker broken and bonnet depressed.
J The other has-no §pcci{i¢ defect,:
JE;;;:i;;;dm“- 1 B Hég_ggv“Used for‘tragéporfation_of 15;;é¥§i;e
erane truck eqbipmenf and materials to Balad'and Afgdi
Wellfield.
rTank ;;;;;—“u_ i _ﬁmﬁTgi)_an;;H_;;;_clearing of ﬁ;;gélai; insuld{;;gwgzﬁ—
the éowér transmitging'faéility at Balad and
Afgoi
Wellfield and.emergency water supply Lo
public facilities in the citf where water
supply is badly poor,
Aggzgzénance__ﬂ__;__~ Bal;ggﬂuki Hanaggg“:;_;;; stackyard of Balad uellt;eld
rig Vellfield | and useﬁ for pulling-up
and reinstallation of submersible pumps and
water pump-up pipes. .
| Dritting | 1 |Balad | Managed in good condition in the stockyard
rig Wellfield | of Balad Wellfield similarly to the mainte-

nancce rig., According to the hearing from the
MHA, the MWA has its own well construction
plan, but it has not implemented the plan.

There are no signs of the drilling rig having

been used in well construction.
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ITten

- Condition and use

fences
{unused and

removed)

Welifield

Q'ty | Stored at

-_E;neraiOP 1 Balad Used i;} Qmergﬁncy:pouér:supply‘to [hé HWA

for work Rellfﬁled office béééuse]épmméféial power supply in
. Mogadishu Citf is ins;abl;,

H;?;~*~ f‘ Balad Hanéged‘in:the stockyard 6f“E;lad Helliiéld
compressor Qélffgéld éﬁd.uség as pecessary.

'g;;re parts - -Balad 'Hanaged.?n‘;he stockyard 6f - o
and équipmenf- ‘ﬂellfield .Balad Wellfield.
mateials.. : | _ _ H_ _
Well priméry-' ) Balad Kept in custody in the wWorkshop at the )
sﬁifthbbards, generating faéility site of Balad Wellfield

'(suitchboafds for & wells and fences for

wells).
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356 Consxdcralwns on lhe Causcs of Ueli Breakagc and Pump

Fai lurcs

The grbund surface survey was 'onl)" c"xcculcd in"lhc basic design siudy of
the Phase I Pro;ccl so that the aldness of well bodies and left fallen malcmals :

In the Phase Il Proyect three of 16 wclls planned ‘at the

were not noted
As a ;csult 13

begmnmg 1udged and abandoned as incapable of tehabllllauon
wells wcre rehabnhlalcd and five wel!s were newly conslrucled Elghl ot‘ 13_ N

rehabilitated wells and two of flve new iy construcled wclls are not in Operallon

at present. This is due to the brokcn we!l bodles and submers;ble motor pump :

failures. The probable causes are as follows,
(1) Wells rchabilitated in the Phase I Project

1) Dclerioraled well bodies
Openmgs (hotes) in the c¢asing and the scrccn in excess. of thc

tolerable size have Oc:curred due to oxidation.

2) External physxcal causes
Openings (holes) in the casing and the screen in excess of lhe

tolerable size have occurred in the rehabilitation works carried out
several times in Lhe past.

3) Submersible molor pumps have been broken due to ingress of sand or
gravel through the openings {(holes).

4} Sand has made ingress due to excess water pumping.

5) Submerged water pumps have been averloaded due to a vollage drop.

6) Mulliplied effects of above.

(2) Wells newly constructed in the Phase Il Project
Two wells al shutdown are due to a pump failure. That is, openings
(holes) have occurred in the pump casing, causing pumping impossible.
It is judged that due to excess pumping, a large quantity of fine sand
made ingress through the openmg of Lhe screen and caused wear-oul.
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CHAPTFR 4 CONTENT OF THFE PROJECT
4.1 Objective of the Projccl

The ob;ectwe of the Pm;ect is to sludy the planned waler mtake rate on the
Balad wellfleld set up water supply plans, and nmplcmenl facnl:ues plans of a
_ reasonabie scalé as a g:anl aid cooperalion on the basns of wellf;eld conditions in
Mogadishu City, and the ‘conditions of ¢xisting facmtles of lhe Balad water source
and ottier related facilities. in order to improve the stringent waler shortage of
ihe city. . : ' ' '

The Project assumes that it should not addijess il_,séll‘ to the water demand of
Mogadishu City at 'presen_l in a lotal way, but it is intended to increase the water
“supply as a matter of urgency to cope wilh the present water shortage.

42 Study of ihe'(fontc'nis of the Request
421 Study of the Contents of the Project

The facilitics of Balad welifield consist of intake facilities, power supply
l‘aci_l'ilies, waler conveyance facilities, reservoir, chlorination equipment, and
distribution networks. It is judged that _the facilities exceptl intake facilities,
power supply facilities, and chlorination equipment is operational.

The c¢chlorination equipment was constructed in early 1970's under the
USAID's finance at the same lime thal Balad welificld was construcled and has
been out of order. It wiil be operational by means of partial repair. However, it
is difficult to procure chiorine because of its being an imported material, and
MWA feeds bleaching powder into the equipment in the eventl of infectious
disease caused by waler. For these reasons, it is judged that it is unnecessary to
rehabilitate this equipment .

Accordingly, it is considered that the Project achieves its objective by
means of consolidation on intake facilities and power supply facilities. In
addil'i(_)n,'gmundwaler in the Balad wellficld has no problem quantitatively and
qualitatively on the basis of the results of the field survey and study in Japan (

refer to 524 )
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1422 Study of the Contents of the Reguest

: As mentioned in 4.2.1, 1t is consndcrcd that the Prolect achieves its objectwe

- by means of consolidation on mlake Tacilities and power supply fac:ht:cs It is
.1udged that the conlenlq of the request from the Governamenl of Somalia
'_cox responds with Lhe objective of the Projecl., because the contcnls of the
- requesi are mamly o supp]y cquxpment ‘and materials for mtake I‘acllltles ancl _

| power supply Facililies and to, construct those facnlmes The basic study team and
the ofﬁc:a!s concemed of the Government of Somatia dlscussed and agreed lhal
the nem and quanlity of equipment and ma(enals I:sted in the request is altered

accordmg to lhc resull of study in Japan.-

Oﬁ l‘he:dlheh'hand one l‘orém'an four mechanics, Iwe eleciricians, and
three well mamtamer are slat:oned as the staff for operalion and maintenance of
Balad wellf;eld It is judged that those staff are quantntauvely ermugh to manage

the operahon and maintenance al‘ter complelxou of the Project.
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CHAPTER 5 BASIC DESIGN
5.1 Basic Design Policics

In this chaplcr the scale and specmcalmn of lhe fac;llhes required for
‘this area will be determined on the basm of the contents of lhe Pm]cct described
in CHAPTER 4. The basic design policies are as follows.

(l) As a rule, the design conditions fos waterworks faCl]llieS shall be in

"u:cordance with the ' Des:gn Gu:delme for Waterworks Facilities,
Explanalory Descrlptlons (1977) complled undex the supervision of the
Ministry of Ilealth and Well‘are of Japan ‘and in addition. the
c1rcumstances al the site will: be laken into consnderat:on in
determmmg parucular des:gn condluons ' '

{2) The applicable standards for Murnished equipment and materials shail

he JIS sla_ndards or:_ assu_mplmn that these products are made in Japan.
Howover, if it is judged that the'brocu'remehl from a third country is
preferable in respecl of the price. the sltandards of the preducing
cauntry shal[ be used. | '

{3) The allowable stress of materials shali be in accordance with the
standard spec;f:catmns delermmed by the Institute of Civil Engineers of
Japan, but the values sha!l be reduced at a proper rate by considering

_ the p"roperli'e's of execution at the site.

- {4) The technical capabilily, existing machines aad other circumstances at
the sife shall be taken into consideration, and a method of execution,
materials, equipment, etc. which produce the least hindrance in
op'eration and maintenance shall be selected for the design.

5.2 Basic Plan
5.2.1 Supplicd Area

In the present water supply system of Mogadishu City, the Shek Muhidin
Reservoir zone is supplied from the Balad Welifietd, and other four zenes are
supplied from the Afgoi Wellf;eld, and these five zones are connected with each
other through connecting pipes. Therefare, groundwater pumped up in the
Balad Wéllfiéld shall be supplied mainly to the Shek Muhidin Resérvoir zane and
~also be su'ppliéd through the connecling pipes to other zones as necessary.
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52.2 Targct Ralec of Waler !ntakc

As dcscn ibed in 4.2. 2 Sludy ol‘ lhe Conlenls of the Requcst it was agreed
“with the MWA aftcr dlscussmns that lhe plmncd water mlake rate in the Prolcct_
shail be wuhm thc mmbllnty of the existing water conveymg main plpes and 3
these main ptpes shall nol be rcplaccd Thc e:-nslmg waler conveymg main
pipes are 1sbeslos ccmcnl p:pcs with a d:ameler of 600 mm and their water
conveymg rate at the ccunomlc flow speed is '54 000 m3/day to 30,000 m3/day
(refer to Fig.5.3.2), and the plmned water intake rate in the Phﬂsc I Pro;ccl and
the Phase Il I’ro;ecl Was 28, 000 m3/day Therefore the planned water intake ralc
shall be set at 28,000 m3/day lo secure the same \_vale_r s_upp]y rate as before. If
the water supply rate per capita per day is set at 70 _titer which is the same as
determined after discussions in the Phase H Project. the number of benéficiaries

will be 100,000.
5.2.3 Water Intakc Plan

As described above, the water pumping rate in total of eight wells which
are in opemti.o'n at'phesent'among the existing wells in the Balad Weillield is
about §,700 m3/day (refer to Table 3.5.1-1). Regarding two wells which were
constructed in the Phase Il Project and not in operation at present, il is judged
from the condilion of their pumping rate in the past that an average waler
pumping rate of about 55 m3/hr each should be possibie' after pump
_replaccmém. However, regarding the wells which were rehabilitaled in the
Phase I Project and at shut-down at present, it should be judged that their useful
lives have already expired and it should not be atlempted to increase the water
pumping rale lh'rough rehabililation of them. Therefore, in the Project, the
possible water pumping rate of the existing wells including pump replaccment
shall be incorporated into the planned water intake rate, and shortages shall be
made up for by newly constructed wells.

The possible water pumpmg rate of lhe existing wells is about 11,340

m3/day. . _
8$.700 m3/day + (55 m3/hr X 24he X 2 wells) - 11,340 m3/day
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