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IV Executivesummary

Over the past three years, SHABA was struggling to the cover the hugetya®eb the supply and the
demand of Borama town, eight production boreholes drilled by the Chinese in the eastern aquifer dried up
with in veryshortperioddueto their shallowdepth (lessthan 80m bgl). Severahydrologicaltudiescarried

out by Terra 8lidali (an international organization) revealed the depletion of the aquif&.& SHAAC
geophysical company carrying out further compressive hydrological study of the area and had discovered
another aquifer in Amoud which is adjacent the previous aquiffeey recommended the possibilities of
drilling deeper boreholes, the PPP company with the assistance of the Somaliland government and WASH
partnerssucceededo drill another8 deepeBHwith maximumproductionof 5,200 CUM/day.

The population of Boramtown are growing very fast, the peace, stability and the better education of
Amoud University attracted more families. During the start of the PPP management, the total population
estimatewasnearly50,000peoplewith total dailyproductionof 480 CUM,the presentpopulationestimate
is more than 384,000 with daily production of 5,200 CUM with coverage of 15 Ipd. The minimum urban
standard for urban centre is 40litres/person /day and the present production are far below that. The
companyto coverthe gapbetweenthe supplyanddemand hasstartedwater supplyrationingandadapted
working more than 22Hrs/day. This is not wise solution as the population growth is still going on and the
demandfor reliablewater supplyis increasings well.

Rain water/surfae water are the primary water sources, Borama town locates in mountainous areas and
the average annual rainfall is above 500mm. The 25 years master Plan for Borama town carried out by TS
through UNICERunds and the IWRMIP carried out by NIRASthrough the AWF/AWFfunding has
recommended the construction of potential rain water catchment in south east of Amoud (seasonal river)
for the future Boramatown water supply its catchmentareais 33.3km sqg.with embankmentf height20m

high and can store up tomillion CUM. This dam can provide to Borama inhabitants daily supp§,4®0
CUM/day the total costof the damis X Xas indicatedn the attached BOQ

Therefore, Borama town and SHABA company are hereby kindly requesting from HE Muse Bihi Abdi the
presicent of Somaliland, the Minister of Ministry of Water resources and the potential international aid
communities tokindly provide the requirefundsso thatBoramacitizenwill have enouglwater supply.



SUMMARY

Vi
Vil

Preparatory Works

Earthworks

Concrete and Reinforcement
Works

Water Supply System works
Purification and Sanitation works
Installations Works
AUSCULTATION MEASURES
Final Works

SPILLWAY

$53,000.00
$1,841,734.00

$18,486,720.00

$3,185,000.00
$1,500,000.00
$68,030.00
$59,200.00
$104,000.00
$1,248,808.00

TOTAL

$26,546,492.00

PLUS Phiysical Contingency (10%)

TOTAL

PLUS Price Contingency (2.5%)

$2,654,649.20

$ 29,201,141.20

$730,028.53

GRANDIOTAL

$29,931,169.73




1. Background
1.1 introduction

SHABA is the first PPP company in country which was established by the Ministry of Water resources and
Borama town Municipality to take the responsibility of providing safe and adequate drinking water supply
to its customers. The company has signed l&ryéri party lease contract agreement in 31 November 2003

and the contract was renewed for another ten years which will expire by 31 November 2023. During that
period SHABA PPP succeeded to realaresl of the best water providers in the country, regiomdathe

world wide asindicated inUNICEIreport 2019.

The company consistsof 19 shareholders,five BOD membersincluding the chairman representsthe
companyandleadsits policies the BODselectsthe managerdepartmentaldirectorsand core staff through
competitive and transparent recruitment proceduresto managethe company activities. before the
establishment of the PPP company the population of the town was very small (50,000 people) with daily
water production of 320CUM/day with a total connection3#0 HH, most of them used kiosks and water
tankers for their daily water supply from 8 production boreholes in Dhamoud aquifer which locate 4 Kms
eastof the town.

During SHABA management the problems of water shortage, the frequent of water equipmaktibven

and prevalent water borne diseases were totally eliminated and the customers are enjoying with reliable
and safe water supply 24/7. This issue attracted many families from abroad to bring their family members
for better education and reliable watesupply. The enormous population increment created huge demand
for water. Thereis hugegapbetweenthe supply anddemandwhichis themajorproblem facedhe town.

Severaktudiescarriedout by internationalorganization TERRSOLIDLBnd SHAA@eophygcalcompany
showed the depletion of the eastern aquifer and as result of that the Chinese drilled borehole dried up. The
study discovered adjacent aquifer in Amoud and 6 production boreholes were drilled which are now
supplyingthe town with total production of 5,200CUM/day.TheMinistry of waterandtook the leadto draft

25 years master plan for Borama water and Integrated Water resources management Investment Plans
(IWRMIPWhichhasrecommendedhe future andlongterm useof rainwatercatchmentascomplementto

the depletinggroundwater and supportthe coverageof the town water presentandfuture demand.

1.2 ProjectLocation

Borama town is facing water stress as indicated in the recent studies carried out by certain professional
organizations, the majoaquifers of the eastern part of the town showed drop down to the water table
whichisnegativesignfor the future of Boramatown water, the westernaquiferis still underimplementation

and nobody knows when it will be completed, the forecast is thatghound water alone are not sufficient

to the town water supply. Beforethe start of the PPAnanagementthe total populationestimateof Borama
was50,000peoplewith maximumdaily productionof 420 CUMwhichprovide8.4lpd,while presentestimate

is moe than 384,000 and the present daily production is 5,200 CUM/day with coverage of 1Bhipd.
minimum standard for urban centers taken as baseline for urban centers is 40lpd. Using this standard for
calculationsthe presentdemandis 10,000CUM/daywhichis doubleof the present production.

This shows that Borama people are receiving half of the required quantity. SHABA, to cover that gap
betweenthe supplyanddemand,SHABAasstartedwater supplyrationingandadaptedworkingmorethan
22Hrs/day. Thisauld not be wise solution as the population growth is still going on and the demand for
reliablewater supplyis increasingswell.
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Borama town is facing great challenge if immediate measures are not taken in time, thgrdashg
urbanization is an esiing reality, there is huge gap between the supply and demand. the potential ground
waterresourcesare gradually approachirtgeir upperlimits andsome boreholeglready startedo dry up.

This project proposal is advocating the construction of highaciyp dams in the upper stream of Amoud
river as recommended African Water facility project carried out by NiRA®rnational company who
publishedthe IWRMIP).

1,2,1Populationgrowth

Somaliland is among one of the fast urbanizing as indicated in W&tbR of 2006, and Borma is among

the fastest urbanizing Demographic statistics, including the size and composition of the population and
spatial distribution, are cornerstonesin development planning and project design, particularly in
connection withprojection of future water requirements. Somalilanid lacking comprehensive and
reliable population data because the statistical infrastructure and systems that were in place were
destroyedduringthe protracted conflictthe countryenduredin the late 1980sandearly1990s.Needless

to say the datafrom the only two previouslyconducted censusda 1975and1986are outdated.

To fill this gap, United Nations Population Fund (UNFPA)n collaboration withthe Government of
Somaliland conducted a Populati@stimation Survey (PESS) in late 2013 (UNFPA, 2013). It should be
noted that the PESS was not a formal population census, but was intended to set an integrated baseline
for basic demographic information and providing tools such as sampling proceduremsystefuture
surveysandin preparationof a new formal populatiolcensus.

The PESS results provided a Somaliland population size of 250,000. By adopting this estimated 2013/2014
population size and using the present population growth rate for Somaléana whole of 3.2% annually
(MoNPD, 2017), the Somaliland population can be estimated to be about 4.0 million in 2017. The estimate
of Borama populatiorns nearly384,000

as indicated in Somaliland in figures. this will be the basis for the calculatithie efater demand in this
projectproposal.

I NIRANNorwegiancompanyfor internationalwater studies
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1.3 political,educational and culturalimportanceof the city etc.

Boramatown locatesin strategicareawhich connectswesternregion of Somalilando Ethiopia

and Djibouti, the communities of the region are very civilized and their culture is mostly based
on peaceandstability, the first Universityin the countrylocatesin Boramaandthe town isvery
famous with centre for educatim the water supply of the town is the most reliable in the
country as the first public Private partnership was established as the model for all the country
andprivate companyvasmanaginghe town water supplyfor the past17 yeardill now.

The peace amhthe stability and the better social services in Borama town has attracted many

families from Somalia regions and abroad to bring and settle their children and families for
better educationandfriendly neighbourhoodthis resultedfast growth to the popuation of the

town, research done by SHABA management showed 12% growth to the town water demand
andasaresult of that there is usuallybig gapbetween thewater supplyandthe demand

Onthe other hand,the town is veryfamousits eldersandeducated whdastakengreatrole in
reconciliation to injuries from the civil war that took place in Northern regions of Somalia and
they were leading the peace processes for establishment of Somaliland as all the different
stakeholders of Somalilandtribes, politician and social groups participated in Borama
conferencefor the peaceandstate buildingin 1993 atSheikhAli Jawhar Secondai§ychool.

2 WATERSUPPLXNDSANITATIOSITUATIONN BORAMA
2.1 StrategicPoliciesfor water development.

2.1.1countrycontext

Somaliland has proclaimed its independence from Somalia in 1991, though not yet recognized
internationally, the country has succeeded to maintain peace and stabllitg. country geographically
locates in water stressed area where climate is arid or saidi the aveage annual rainfall is 350mm, the
globalwarmingandclimatechanges prevailingy the world hasaffectedthe rainfall patternsandasa result
of that prolonged dryseasons andecurrent droughtsare prevalent.

The ministry of water resources Developménthe mandated government institution for the WASH sector

of the country. There are four regulatory framework documents for the management of the country WASH
sector such as the National Water Policy, the national water strategy, the National Watendache
National water regulation which are working documents. The country has Somaliland vision of 2030 which
highlights water as the first priority for all, there are National Development Pl2901%2021 where
development of ground water and surface watesources are among the top priorities in country context.
Thereare alsobi-annualregionalanddistrict developmentplansfor Awdalregionaswell asBoramadistrict.
Borama town has 25 years master plan which are defining well the immediate, inten®ehd longterm
plansof the water interventionof town.

2.1.1 Awdalregionand BoramaCity.

Awdal Region is very strategic as it connects the country to Djibouti, Ethiopia and the red sea, Borama is
the capital of Awdal region with an estimate poputatiof 250,000 inhabitants, the region is very famous
for the centerfor educationin Somaliland/Somaliasthe first university inSomalilandvasestablishedn
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Amoud before two decades. Borama town locates in mountainous areas and the average anfiaihisain
504mml/year.

African water Faculty/ African Development bank supported comprehensive study for IWRMIP which was
carried out by the Norwegian Company (NIRAS). The sagynmended the construction of two high
capacity dams for of the future Boramawn water supply and this project proposal is based on
that recommendation.

2.2 Waterresourcedn the city environs.

Ground water resources are the major water sources the water supply of Borama town, the
developmentof surfacewater hasnot net exploitedto contribute to the town water. Howeverdue

to the fast population growth and the variation to the ground water recharge most of the
productionboreholesdried up while the water table of remainingonesshoweddrop down, the daily

water consumption per peo is far below the international set standard for urban water supply, the fast
growing town population created huge gap between supply and the demand. The company, putting more
emphasis to cover the demand, noticed that there is drastic dropping dowhetavater table on regular
basis (810m/year) , the global warming and climate related issues also reduced the recharge of the ground
watertable andas a resulbf that nearly 8boreholesdried up sofar as indicatedn this graph.

Borehole No.1

Borehole Degth n Meters

= Water Column

DriedboreholeNo.1

this shows that thequifer and the ground water in that areas are under stress and it is evident that in the
future the use of ground water alone is not sufficient to cover the growing demand for water in Borama
town

Borehole No.8
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Thetown recavesenoughrainfallcomparedto the countrybut the exploitationof the surfacewateris quite
limited or doesnot exist.Rainwater isthe primarywater resourcedor all kind of usesbut harvestingculture
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is minimum in all over the country includingfdma town citizens, the country locates in arid and sand

area but compared to some countries in northern Africa and Arabian countries, Somaliland receives better
average annual rainfall which is quite enough if rainwater harvesting schemes are @dapdeit will
definitely complement the depleting ground water. Recent studies carried out by African Water facility
project has recommended the construction of Mass storage dam in south east of Amoud with a capacity of
6 million Cubic meters and could pide 16,400 cubic meter/day. The town gets most of the support from
UNICEF who is close partner for the town water development as they have imitated the first project for the
expansion of town water supply and establishment of the PPP management in Bior@a@@2. UNICEF has

also supported during the past decade, the connection of three production boreholes to the town water
supply, constructiomf highspottank andconnectionof water supplyto 5 IDPcentres

The town has recently received from SDF theeali@gment of the western aquifer which locates near the
Ethiopianborder but haso yet completed.

2.4 Presentsituation of the town

Borama town is facing water stress as indicated in the recent studies carried out by certain professional
organizations, the may aquifers of the eastern part of the town showed drop down to the water table
whichisnegativesignfor the future of Boramatown water, the westernaquiferisstill underimplementation

and nobody knows when it will be completed, the forecast is thatground water alone are not sufficient

to the town water supply. Beforethe start of the PPRnanagementthe total populationestimateof Borama
was50,000peoplewith maximumdaily productionof 420CUMwhichprovide8.4lpd,while presentestimate

is mae than 384,000 and the present daily production is 5,200 CUM/day with coverage of 15hkd.
minimum standard for urban centers taken as baseline for urban centers is 40lpd. Using this standard for
calculationsthe presentdemandis 10,000CUM/daywhichis doubleof the present production.

Thisshowsthat Boramapeoplearereceivinghalfof the requiredquantity. SHABA coverthat gapbetween
the supplyanddemand hasstartedwater supplyrationingandadaptedworkingmore than 22Hrs/day.This
couldnot bewisesolutionasthe populationgrowthisstill goingon andthe demandfor reliablewater supply
is increasingswell.

Borama town is facing great challenge if immediate measures are not taken in time, thgrdashg
urbanization is reality, the is huge gap between the supply and demand. the potential ground water
resources are gradualpproachingheir upperlimits andsomeboreholesalreadystartedto dry up.

This project proposal is advocating the construction of large dams in the upeansiof Amoud river as
proposedby NIRAZ(international companyvho publishedthe IWRM IR

2.5 population groupandwater demand

Demographic statistics, including the size and composition of the population and spatial distribution, are
cornerstones in develapent planning and project design, particularly in connection with projection of
future water requirements. Somaliland is lacking comprehensive and reliable population data because the
statistical infrastructure and systems that were in place were destrajgthg the protracted conflict the
country endured in the late 1980s and early 1990s. Needless to say, the data from the only two previously
conductedcensuses in 1975 ark®86 areoutdated.

Tofill thisgap,UnitedNationsPopulationFund(UNFPAIN collaborationwith the Governmeniof Somaliland
conducted a Population Estimation Survey (PESS) in late 2013 (UNFPA, 2013). It should be noted that the
PES®asnot aformal populationcensushut wasintendedto setan integratedbaselinefor basic

2NIRASNorwegiancompanyfor internationalwater studies
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demographic information and providing tools such as sampling procedures systems for future surveys and
in preparationof anew formal populationcensus

Estimatedpopulationgrowth 2020-2045

Town 2020 2025 2035 2045
Popuation
baseline

p.a% Population| p.a% Population| p.a% Population
Borama | 384,000 | 3.2 494,000 |3 664,000 | 2.8 875,000

Accesdgo savewater supplycalculationparameters

Servicdevel | Groupof the population 2020 2045
parameters

Unit Urban 40Ipd 80Ipd
consumption

Water supplydemandprojection in CUM/day

Town 2020 2025 2035 2045
Population
baseline
9,200 17,300 34,000 64,000
Borama

The PESS results provided a Somaliland population size of 250,000. By adopting this e20dzeil 4
population size and using the present population growth rate for Somaliland as a whole of 3.2% annually
(MoNPD, 2017), the Somaliland population can be estimated to be about 4.0 million in 2017. The estimate
of Borama population is nearly 250@@s indicated in Somaliland in figures. this will be the basis for the
calculationof the water demandin this projectproposal.

Accordingo the NDPI(MONP2017)42%?°f the urbanwater supplyget safewater supply.the NDPIkarget

is to increase thigatio to reach the threshold of 50.4%by the end of 2021Additionally, the daily
consumption is well below the international standards set potable waltlerBorama the coverage is little
bit better than the other towns but it will be the worst of alltife present trend of fast aquifer depletion is
not tackled.

SNDP 1

“NDP II
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Accesgo safepublic water supply¢ calculationparameters

Servicdevel Populationgroup 2017 2045
Parameter (baseline)
Urban 401cd 80Icd
Unit consumption Rural 20Icd 40 Icd
Nomadic 10lcd 201lcd
Urban 60 % 90 %
\Watersupplycoverage |Rural 30% 30%
Nomadic 20% 60 %

Note:Theunit consumptiorfigure(lcd)for the nomadicgroupassumesV K dzYwatgr @emandonlyandnot waterfor their livestock.

: Publicwater supplydemandprojections (20172045)

Region 2017 2025 2035 2045

(baseline)

BoramaTotal (m3/day) 9,200 17,300 34,500 63,000

2.5 CurrentDemandand DemandProjectionsup to 2041or any other planninghorizon.

The present producti on is5200M /dayforapproximately 250,000 peoplewithprovision of 20.8 Ipd, this far
below the international minimum standard for urban centres which is 40Ipd. the rough  estimate for
presentdemandusingthat standardis10,000 MP/day with a gap of 4,800 M3/day.

The development in the forecasted supply target in the Borama zone during the planning period up to 2050
isshownin Figure97togetherwiththe available groundwater resources, the current production and a
mobilization and augmentation plan. It can be seen, that the available groundwater resources,
includingthenew well -fieldwithadditionalboreholes, onlywill beable to satisfythedemand uptoaround
2025. After thistime, itwilloenecessaryto use and mobilize surface water resources. The first step, and
as an immediate measure, the demand deficit should be satisfied by an increased groundwater
exploitation carriedoutasagradualmobilizationofthe remaining groundwater resources. As indicated
in the Figure below, the option to introduce a dam for Borama city has been assessed. The Dam can
mobilize surface water resourcesat a safe abstraction rate of 16,400 m*/day, which can satisfy the
demandupto 2044.

2.5.1Industrial/commercialandinstitutional water requirements

Additional to the domestic water demand, particularly irban settings like Borama, potable water is also
suppliedto industrialandcommercialactivities asvell asinstitutions. At this stagewhere itis attemptedto

12



provide an overall assessment of the town water supply requirements, it is assumed thataihditenal
water requirements are included in the above calculated water requirements. At the time when specific
water supplyschemesre goingto be plannedfor and designedthe demandprojectionshaveto be carried

out in more detailswherebythe varioususercategoriescan beincorporatedin a morerealisticmanner.

Mobilization and augmentation plan for Borama zone
‘\ Potable water mobilization: 33.000 m3/day
_w!

Total mobilization including water for
hydro-power and irrigation: 75993 m3/day

> ]
30000 Dam no. 2 in operation
I
1
1
|

25000

Possible mobilization with D&m no. 1 in operation: 23900

Supply target

~
g
8

\

| <

Demand, m3/day

15000

Gradual mobilization of
10000 Remaining groundwater resources
X

Max groundwater mobilization: 7500 m3/day

5000 -

Production 2018: 3000 m3/day

2015 2020 2025 2030 2035 2040 2045 2050 2055
Year

Source: African Water Facility 62018

2.6 Sanitationsituation andissuesfacedby the city includingwaste disposal
The situationof Borama town sanitation is very poor due to in appropriate management of
liquid and solid waste management, there private companies who have signed agreement with
the town municipality but they do not have the required equipment and experience the town
dot have well plan Sanitation situation and issues faced by theirmtyding waste disposal
facilities measures. The sanitation inside the house are quite well and every house hold is
responsibleon hisfamily while the communityandtown rolesare not in goodshapesuchasthe
intermediateandfinal dampingsitesandasa resultof that you cannotice the wide dispersabf
usedplasticcontainersandbags inside¢he town.

Onother handthe town locatesin mountainousarea,the floodsfrom the rainsdo have enough
drainagesystemand during the rainy seasongunoff water are the major vehiclefor
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transporting wastes to the wadis and dry rivers and are the major contaminant of the surface,
shallowandgroundwater resourcesThereare sometried efforts to establishPPAmanagement

for the solid and liquid waste management but are not still at the required level and the waste
management issue is among the major problems in Borama town. There are small private
companieswith are in contract with the Borama Municipality but introduction of PPP
managements the recommendeadption like the watersupply.

3 PROJECAREA
3.1 Locationof the BoramaDam1

The location of the Dam is 6 kilometres south east of Borama town on the upper stream of Amoud
river asindicatedin mapandthe descriptionof the projectthe site locatesbetweentwo hillsexactly
at the vicinity of where Awrdiland Aroqolaabattributes meet with ecatchmentareaof 33.4Knt

The Coordinates of the dam site are: from 43.237911568° E 9.915365858° N To 43
2431732157 E 9,9144222128N. the dam site was first marked by the master plan of Borama
town whichwascarriedout by TerraSolidaliwhichwasdown streamof the samedry river (Amoud
River). How ever the social and economic impact was enormous as teetedlwater should the
Universitycompoundwhichone of the majoreconomicincomefor Boramatown andnearlyhalf of
Borama town people get direct or in direct employment from the University, in that regard African
water facility projectfor IWRMIPprojed selectedthe upperstreamof the sameAmouddry river as

the best option for the construction of the 6 million Cum dam for the future Borama town water
supply with minimum negative impact to environment, social and economy as indicated by the
comprehensie study carried out by the experts from the ministrigsEnvironment and Water
resourceDevelopment.

—— Streams/drainage channels
Contours
® Regional city

o 1 2 3

Figurel AmoudRC@®amlocationfrom satellite
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3.2 GeneralGeologicaFormationsand characteristicof project area (includingupstreamand downstreamareas.

The area is dominated by basement units of different types metamorphic rocks and intrusive igneous rocks.
Theseaunitesincludemetamorphosedjuartzofeldspathicedimentgpsammitespossiblyoriginallyarkoses,

with commonamphibolite, micaschistswith amphibolite.Lowgrademetamorphicrocksof peliticandsemi

pelitic. The older metamorphic rocks are often intruded by intrusive rocks of both acidic and mafic, such as
gabbros granitesgranodioritesand pegmatitesforminglarge batholithgdykes andsills.

ThebasalAdigratsandstongésobservedanddocumentedo the presentin the area,Adigradin unconformity

onthe crystallinebasement.Thisunit, well visiblemostlyin the Amoudbasin,is constitutedby crossedayers

of sand and gravel, mtdg made by quartz. Sometimes finer levels like fine sand and silt are present, like
those find in drilling both eastern and western basin. In the visited outcrops the prevalence of the coarser
clastshas beerascertainedThe thicknessf the unitdoes na 50min the studyareas.

The main sedimentary rocks of the area are Jurassic limestone outliers, which are typically seen as isolated.
Elongated hills, faulted against the Precambrian basement metasediments limestone outcrop examined
immediatelynorth of the fault separatinghe Precambriarbasementandthe limestonedown streamof the

dam site is hard, grey in colour. The upstream of the site proposed for the dam, the rock formation is
basement apart from some isolated limestone units in the southweshefdrainage basin. The slope is
relativelysteeper, henceninimumlossof water throughinfiltration.

Theearthquakeassociatediskis veryminimumfor the damasthe magnitudeandfrequencyof earthquake
in Borama izverysmall,RCC gravitgamshave gaerally goodesistanceandis recommended.

Thespillwaywill be integralpart of the main structure whichwill dischargdloodwater overthe crestof the
dam,

In conclusiorthe proposedsite for the dampossessethe favourableconditionsfor thistype of daminterms
of geological, strearmorphologicabnddrainagebasinrunoff .
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Figure2 geologicamapindicating differs formations of the dam area (consultanteport)

i
3.3 Socieeconomicsituation of the inhabitants of the area

Thecommunitiesin the upperstreamof Amoudriver aretotally different from the lowerwho ownirrigated
farmfor cashcropandrainfed farmsfor crop production,they raisedifferent typesof life stockandthe area

near the river banks is rich with thick forest, the is oohe rainfed farms in catchment area. The other
occupation for the communities in the project area is the collection of the construction materials such as
stonefrom the limestonesmallhills andsandfrom the riverbeds.

3.4Floraandfauna

Flora is all the lant life present in a particular region or time and are generally occurring native plants. The
correspondingerm for animal is fauna.

Floraandfaunaarea part of the ecosystenandthey interdependenton eachother for their survival besides
the ecosytem becomesmbalancedf there are anyadverseeffectson floraandfauna,suchasanextinction
of acertainspeciesThestatusof Floraandfaunaof the projectareaislike the other locationsof the Borama
andthe region.
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Figure3 location of Amoud Riverupper stream

Theclimateof Boramatown hasthe characteristiof mountainousareawherethe temperatureishot during

the summerandcoolin the winter, the town getsenoughrainscomparedto the other towns of the country

RdzNA y 3 -Dayy@rid IDayNBuDct). the average annual rainfall is 504mm/year. The town gets water
supply from boreholes in the eastern aquifer of Amoud/Dhamoug which several kilometres away from the
eastern part of the town. However, the water table has dropped désem 30m to 90m which is resulted

from the climate change and the global warming. The town population is growing very fast and the demand
for clean water supply is increasing is increasing as well several studies supported by ADB and UNICEI
revealedthat harvestingof rainwateristhe bestoption whichcansupplyenoughwater to growingtown lie
Borama.Underneath ighe rainfall records

3.5 Rainfall statistics since 19441982 was collected by C. FAILLACI report (hydrogeology of
Northern Somali)VOL.11986.

Borama town like the other location of the country locates in arid/sand area where the

rainfall availability is sporadic. However, the town locates in mountainous areas with high altitude

and gets an average annual rainfall of 540mm/year which isdugtpared to the other towns of

the country except Erigavo which gets about 600mm/year. The interim report for I WRMIP carried

out NIRAS and funded by the African Water Facility funded project collected the below mentioned
tablefor Boramarainfallrecord.

Borama
Daily Rainfall, mm
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The British colony started the record of the rainfall of the major towns of the country including
Borama andelowisthe rainfallrecordof thirty years (CFAILLAQI9521982)

8-

Table No. 1; Rainfall Records in Northern Somalia Updated
to May 1982 Source: RMR

Zlev. Mean Annval Years of

Station Latitude Longitude (m) Rainfall(mm) Records
Seylac 11°21"' §3°29° 1 93 24
Boosaaso 11915 £9°10' 5 17 10
Berbera 10°26" 45°02' 8 57 44
Eyl 7°49" £9°49° 50 140 7
Silil 10°359"' L3°27' 70 129 14
Iskushuban 10°16"' 50°13° 300 60 7
Xudun 9°07"' 47°28" 620 101 7
Buuhoodle 8°15" L6720 650 157 7
Laas Caanood 8°28"' 472222} 700 163 18
Qardho 9°30" 49°0s" 720 112 18
Caynabo 8°s7"' 46°26' 770 1486 7
Beer 9°22' 45°47" 930 157 7
Buraan 10°13" 48°47" 980 70 7
Gudubi 8°48" 45°00' 1000 177 7
Ceel Afweyne 9°55" 47°13' 1010 136 7
Burco 9°31' 45°34' 1040 186 31
Qodweyne 9°24" 45°05' 1050 206 7
Ceel Same 923" 45°10' 1050 251 7
Ceelal 9°56" 46°17' 1080 206 7
Bown 10°12' 43°05' 1310 322 7
Hargeysa P! 44°06' 1370 429 50
Shiikh 9°57"' 45°12' 1430 523 34
: Boorama 9°56" 43°11' 1450 508 38
Gebiley 947" 43°37' 1450 432
Tug Wajale 9°37"' 43°17' 1530 551 g8
Ceerigabo 10°37" 47°22' 1740 314 27
Daloh 10°47" 47°17' 2060 725 6
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Belowis alsothe rainfall record of Boramatown for thirteen years(200620190)

Year Rainfallin mm
2006 50.5
2007 432
2008 493.5
2009 414.5
2010 781.1
2011 405.5
2012 456.8
2013 624.8
2014 340
2015 299
2016 370.5
2017 465.5
2018 587.5
2019 577

Rainfallrecordscollectedby the centre of meteorologyof ministry of agriculture (20062019)
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3.6 EstimatedannualWater runoff in million cubicmeters

Theaverageannualrainfallof Boramais 504mm/yearasindicatedin the datacollectedby C.FAILLACGéport
and MOA data centre with maximum of 781.5mm/year and mimmf 299mm/year. the catchment area
projectareais 33.4 km.

catchment area and capacity of the aquifer

The minimum annual runoff water that passes though the catchment area proposed for the
construction of the gravity RRC dam is 9.9 million m 2 and the maximum of 26.1 million m? Harvesting

of one third of the calculated minimum amount can store 3.3 million m 2 and maximum of 8.7 miIIiom3'

The requirement of the town water supply, the capacity of the recommended dam is 3-4 million m3

figure The volume-arealevelrelation isindicated below
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4 Theproject
4.1ProjectRationale

Boramatown isgrowingveryvastdueto enormousinflux of more peoplefrom abroadfor the peace stability

and better education, the urbanization and economic growth is also growingugliggdas huge buildings,
largebusinessentres, smallindustriesandgovernmentpremisesare underconstantconstruction. Theneed

for the different uses of safe and adequate water supply is increasing exponentially as well and there is
always huge gap Iheeen the supply. The major sources for the town water supply is ground from the
boreholes in eastern part of the town but due to the population growth and change to rainfall patterns the
aquifershoweddrastic dropwhichresulted thedry upof someprodudion wells.

4.1.2 Policieswater regulatoryframeworksandreforms

Somaliland is in process of putting in place the regulatory framework that will compromise the institutions,
policiesandtools outline below: -

National Water Policy(approvedlune2004) which setsout the objectivesgeneralprinciplesandguidelines
to befollowed indevelopingthe water sector.

National Water Strategy(approved Sept. 2004), indicating priorities and detailed measures to be taken to
permitthe policy tobeimplemented.

Water Act (draft Sept. 2004), establishingthe legal framework to support the strategy, defining
organisationsmandatesandresponsibilitiesaswell asprocedurespbligationsandinterdictionsinageneral
way.

Water Regulationgunderpreparation),gatheringall the by-lawsnecessaryo enforcethe WaterAct.

ThePolicyand Strategymayneedto be updatedto reflectanychangedo the sectorpolicy,governanceand
supportframeworks;or strategicwater resourcesnmanagemenpriorities andimplementationmeasires

All these regulatory framework documents are pointing out that rainwater are the primary water sources
for domestic and agriculture food production and encouraging to put in the priority its wise and safe
exploitationfor varioususesin the WASHsecbr whichis now verylimited. Thepolicyis supportingthe start

of rainwater harvesting schemes for urban water supply as the ground water resources are not merely
sufficient to cover alone the demand to the fegtowing urbanization which is active inr@aliland major
townsas indicated byJNHABITAT repoadf 2006.

4.1.3 Somalilandplanningand priorities

The Ministry of National Planningand Development,in collaboration with the various line ministries
including the Ministry of Water Resources Developmdio\WVRD), have prepared a number of relevant
plans setting out their short, medium and long term priorities ,the five strategic water development plan Il
20172021 for Somaliland consists of 5 years plan for nine sectors including the WASH sector and the
rainwater harvesting is considered as the major appropriate resotocall uses including the for major
townswater supply, there are regionalanddistrict developmentplansfor Awdalregionand Boramadistrict

that are givingthe safeandwiseharvestingof rainwaterbe the first priority for all majorurbantownsasthe
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notion for the soleuseof groundwater for the major townswill no longerbe sufficientto coverthe fastand
growingdemandmajor towns likeBorama.

Although the country locates in seraiid and drought prone areas According to several studies carried out
by the professional international institutions, the country gets better rains compared to certain countries in
North Africa and middle east countries but its harvesting through constmatf higher capacity water
catchmentds not yet practical. AfricanDevelopmenBankhasrecentlysupportedthe comprehensivestudy

to the Somalilandvatersectord A y (i S Walét rés@iResnanagementnvestmentPlanfor Somaliland¥ Q

Like the other tavns in the developing countries the use of rainwater high capacity schemes for the town
water supply are the most suitable option for full coverage of huge gap between the supply and demand in
the major towns of SomalilandncludingBoramatown whichis facinghugewater scarcity.

4.1.4 Awdalregionand Boramadistrict WASHplanspriorities

Awdal region borders with Djibouti, Borama town has 25 years master plan supported by the EU through
UNICEF WASH sector, the immediate and the intermediate plans were atteagyor ongoing while the
long-term plansare basedon the developmentof surface/rainwater harvestingschemesn Amoudand Baki
through constructionof highcapacity water storagemegadams.

The African Water facility has also supported the preparatibimtegrated water resources management
investment plan through out the country through comprehensive study for the surface and ground water
resourcesandhaveprioritizedthe mostsuitableschemeghat are sufficientto supplysufficientwater supply

to all different locations of the country. The study has recommended the construct of two dams for Borama
town water supply , Dam 1 (gravity RCC dam) in the upper stream of Amoud with a storage capacity of 6
million CUM/ year while Dam2 locates in the downatreof Darimacaanwith a capacityof 19 CUM/year
whichwill be usedfor all usesincludingtown water supply irrigation andproductionof hydroelectricpower

for Boramatown.

This project aims to support the construction of Dam 1 to address the reahzatisecured water
for Borama town in the future through the exploitation of runoff water from the rains and will be
the first model for mass storage water resource for urban water supply systems and then the
modelwill bereplicated inthe rest of the other majortowns.

4.1.5ProblemDefinition

Despite the existence of the best water management which is PPP model, Water is scarce in Borama town,
the eastern aquifers of Amoud and Dhamoug showed drastic drop down to the water table. The water
table of the aquifedropped down from 20 m to about 90m and as a result of that nearly 12 boreholes

dried up during the past two decades, the major reason for is due to the climatic effects and global
warming coupled with very active town population growth. The company iggting to cover the gap

between thesupplyand demand. Thexponential increasef the town water demandis not marching

with the small aquifer and as the master plan has recommended there is the need for rainwater harvesting
andconstructionof hugerunoff storage.

4.2 Projectdescription
4.2.1ProjectGoal,Objectivesand Outputs

Theimpactof this projectis to contributeto the effortsfor initiating rainwaterharvestingscheme
with high storagecapacitythatcancontributeto supplyadequatevaterfor Boramatown andalso
rechargagheground water televate thavatertableof Amoud/Dhamougquifers.
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4.2.2 Overall objective and purpose

he overall objective of the project is to build a resilient and sustainable water supply with sanitation
measures t that meet®theeds of all users in Borama town as well as to provide safe, adequate and
affordablewatersupplywith aview to improvinglivelihoodsandbuilding resilienceagainstclimate
variability andchange.

4.2.3Theoutcomesare:

1 Procuremenprocessncludinginformation, data, other servicesgoodsinformation and data,
relatedto the projectcompleted.

Insuredsafewater supplyprovidedto Boramatown inhabitants andheir economic dependants.

Water supplywith high quality which are fit for human consumption(as per WHO & ministry of
healthguidelinesusingmodern water purificatiorfacilities,pipes,equipmentandtools.

1 Boramawater supply company(SHABA}apacitatedin all aspectsto ensuredsustainable
management.

4.3 ProjectComponentsQutputsandActivities

Theprojecthasfive maincomponents:

Componenbne  Preparatory works for construction of the Dam.

Componentwo  Construction of high capacity Mam with 6 million CUM

Componenthree Procurement, installationf modern purificatiorplant

Componenfour  procurement /construction of pipes, reservoirs, other infrastructure and related
accessories

Componenfive  Capacity buildingp the MOWRand SHABA

4.3.1Componentl: Reviewthe designand carry out all preparatory works for the construction of the dam

Thiscompmentis focusedon the reviewingthe data,information,BOQanddesignsof the prepatoryworks

for the construction of the dam and then adjust it with the related procurement procedures and standards
for construction of gravity RCC dams and other waterksoirhe project will hire qualified consultants to
preparerelevantTORfor hiringqualifiedexperts.

The main activities to be undertaken include review of assessment and investigation of hydrogeological
information needs; reviewing detailed design and preparation of tender documents; procurement of
contractors to undertake the works; and implementation dam works, linking to the community capacity
buildingactivities;anddisseminatiorof the resultsto all stakeholderandbeneficiariesSHABANdonelocal

NGOs may be engaged to demonstrate how to build capacity of communities, households, pastoralists, etc.
to meettheir water needsand sustainablymanagetheir water resources.
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4.3.2Component2: Construction of high capacity RCC gravity Dam. Thecomponents focused

on to the construction of high capacity dam with all necessary accessories in order to meet high
demand for clean water for Borama town. The project will work closely with the MOWR, SHABA
andotherstakeholder$o prioritize theworkswhichwill beimplementeduindertheproject.Activities

include; construction of high capacity dam which can hold 6 million CUM/year and can provide
16,400 CUM/day to Borama town). This component will focus on enhanced water availability and
accessibility through watéharvesting and supply for human consumption, in a sustainable manner.
Where feasible, multiple water services such as minor irrigation and livestock watering will be
incorporatedandfor systemausingsolarenergyfor pumping,powergeneratedrom the systemwill

alsobe availedor domestigpurposes

4.2.3Component 3: procurement and construction of modern of purification plant. Surface

water are not pure physically and biologically, the runoff water from the rains dissolve the soil and
the other particlesuting the rains including dirt, debris and other solids the floods also carry the
wastedromorganicparticlesandits subjectfor all kindsof contaminationandthusarefit for human
consumption. High turbidity is an indicator for impurity and therenégd for eliminating all
suspendegarticles, dissolved minerals and pathog@mganiccontaminants.

The component is focused the PIU to prepare the TOR for qualified water quality professional who
will preparehe specificationsandstandard$or modernpurificationplant,recommendhe selection

of appropriate manufacturer and supervise the installation. The production from the dam should
satisfythe WHO andministry of healthandministry of resourceguidelinesandstandardef potable
watersupplyfor domestigourposes.

4.2.4Component 4: procurement and construction/installation of pipes, water reservoirs and
related infrastructure and all related equipment and other accessoriesThis component will
transmissiorof the raw waterfrom damto the purificaton plant andtransmit thewvater.

ThePIU will prepareTORSfor qualifiedwaterEngineer civil engineerandchemicalengineerand

they will advise the PIU unit in selecting qualified companies for the procurement of goods and
implementation othe

The conponent activates procurement of pipes, fittings, construction materials control equipment
andotheressentiaDperation and Maintenan¢®&M)

4.2.5Component 5: Capacity Building This component will support capacity development of the
MOWR, SHABA and the wateusers of Borama town water supply to enhance the sustainable
management of the system. Proposed activities include; procurement of essential Operation anc
Maintenance (O&M), procurement of chemicals and reagent for the purification plant as well as the
laboratory equipment and provide relevant training. The component will also offer support to the
Water training centre in Borama including procurement of training facilities and equipment. The
componenwill furthersupporthe MOWR andSHABA to extendPPPconceptsn the management

to theotherurbanand rural centres.

The componentwill s Support will MOWR and SHABA to improve surface/groundwater
governanceo as to enhancistainableevelopment othe resource

To enhance sustainability of the water asahitation facilities, the operators and the staff of beneficiary of
the project will be trained (minimum 50% women) on basic O&M. In addition, water board /committee will
participate in trainings and increase their knowledge on basic plumbing including operation and
maintenanceof pumpingsystemsThecommitteesshouldovercometheir time-povertychallengesTraining

for communitieswill includehygienepromotion and sensitizationwith emphasion scalingup Community
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Led Total Sanitation and communitgsed climate change adaption activities (water resources protection
through soil management, conservation, optimization of green water and re-forestation (including
strengthening traditional regulations that govern use of water resources). Piloting ofirdggtion in
educationalinstitutions topromote water useefficiency willalsobe undertaken.

Thiscomponentwill alsopromotewomenandyouth empowermentthroughestablishmenof tree nurseries

and appropriate conservation with community manageméirite program will also emphasis ethe - job
training using labour-based construction methods targeted at women and youth. The promotion of
integratedrainwaterharvestingandmanagementor improvingwater supply,food securityand sustainable
livelihood will also be undertaken. To facilitate this, training will be provided in development of gender
equitablecommunitywater usercommitteesand community-baseddecisionmakingaroundwater resource
managementCampaign

project detailed designand parameters

4.3.1 The project was designed by a group of professionals from Somaliland diaspora from
Pakistan and Australia who have enough experience and advanced qualifications and
knowledge for water harvesting and related works they produced the first draft. The
engineers consulted with Lahore University to update by using the modern applications for
the designing such huge dams as indicated in the attached design(see 2D$,3D). The
engineers also prepared the detailed costing of all the project components, activities  and
tasks.

4.3.2 The geological team and the hydrological team discussed thoroughly the parameters for
designing the huge dam which can hold 6 million CUMasrecommended by the AWFproject
for IWRMIPwhich was carried out by Norwegian international company.

4.3.3 The water study considered to design spillway which technically very essential for the
safety of the dam which is based on calculated formulas for spilling away from the rains
before it damages the infrastructure of the system. The spillway is integral part of the
main structure asindicated in the attached spillway design

4.3.4 Surface water are subject for contamination as the water sources are open for air, the
floods swipe away all dirt around the catchment areas and into the dam, the turbidity of
runoff water is very high and storage from the catchment area contain suspendedparticles,
silt, vegetable and other stranger materials. surface water should treat, all these
contribute to the physical and chemical contaminations of the collected water and are not
fit fo r domestic/urban use. Other hand the collected water from rainfall should be
definitely contaminated by biological materials including pathogenic micro -organisms
which could have health impacts. According to WHO guidelines, drinking water should be
free from colour, odour, and dissolved materials up to certain levels recommended by the
guidelines for potable water.

The project, considering the importance of water quality, planned to procurement and
installation of modern water treatment plant which inline w ith the agreed standards for
the treatment of potable urban water. See the attached design and the catalogue.

4.3.5 the transmission works and design parameters compromise two reservoirs of 2000 Cum
each will receive treated water from system, chlorination will take place there through
automatic gravity dozer for the disinfection of the treated water. 8.5KMs Transmission
main pipe line will supply the town with through 24 -inch diameter compromising (7,300m
uPVCRRJ630mm 16P and 1,200Mof galvanized steel pipe 500mm Diameter) which will be
connected to town main distribution system through gravity.

4.3.6 The water supply from the RCC gravity dam will be connected to the town water supply
system using standard guidelines for joining balanced water supply system in terms of
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4.3.7

4.3.8

hydrological pressure and delivery capacity using all the required fittings, control
equipment, tools and related equipment asrecommended by design and project engineer.
Environmentally the nature of the project is category 2, the hired consultant fro  m the
Ministry of Environment carried out comprehensive report with all the required mitigation
plan for all types adverse impact which could result from the planned activities to
environment, social and economic related issues as indicated in the attached report ESIA
and ESMP.

Project Engineer/supervisor Engineer will be hired by the project through international
competitive bid using standard procurement procedure for the recruit for the recruitment
of experienced candidate which is experienced in similar works with minimum
experienced

4.4 Project cost

Cost summary project cost total cost of the project including physical and price contingencies is
estimated $25,128,531 as shown in the table below. The detailed cost estimates are provided in
Annex annex 2 €

1 Preparatory Works $53,000.00
]| Earthworks $1,841,734.00

Concrete and Reinforcement

111

Works $18,486,720.00
IV Water Supply System works $3,185,000.00
Vv Purification and Sanitation works $1,500,000.00
VI Installations Works $68,030.00
VIl AUSCULTATION MEASURES $59,200.00
VIIl Final Works $104,000.00
IX  SPILLWAY $1,248,808.00
TOTAL $26,546,492.00
PLUS Phiysical Contingency (10%) $2,654,649.20
TOTAL $ 29,201,141.20
PLUS Price Contingency (2.5%) $730,028.53
GRAND TOTAL $29,931,169.73
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5 Environmental and financial impacts
5.1 Environmental and social studies

The livelihoods of Somaliland population, particularly the rural communities, are dependent on
environmental resources. The livestock economy which accountsfor 60% of GDPis totally
dependenton the availabilityof grazingareasandforagethat is producedfrom fragileecosystems.
Therefore, the protection and managementof the environment is critical to the O 2 dzy 1 NB Q
developmentandsurvivalof its population. Themainlegislativewhichensureshe safeguardf the
environment and promote, sustainable exploitation, utilisation, management and conservation of
the environment and natural resources is the Environment Conservation Act and Proclamation
(1998).TheConstitution(2002- alsoRevisedin 2009)providesfor protection and safeguard®f the
environment as well as the natural resources.Other relevant legislation framework include:
Somaliland Decentralisation Policy, 2014; National Water Act 2011; Agricultural Land Ownership
Law (Lav No. 8/), 1999; and Land Management Law (Law No. 17, 2001). However, there exists no
explicitlegalframeworkof mechanisnprovidingfor EnvironmentalmpactAssessmenEIA).There
isnolegalbasison whichto requestthe proponentto carryout an EIAand no suchassessmentare
routinely undertaken as part of environmental polichhere is no Department of Environmental
Protection of MOERD is tasked with environmental impact assessment, monitoring compliance of
takingenforcementactions

According to lhe standards for ESA®e project is classified as Categoryn2ainly because most
impacts are site specific and have no significant and irreversible detrimental effect. According to
GKS . Fy1Qa [/ ftAYIFOS { I FS3dzr NRs Cafegbalil eodiing th& S L.
implementation of adaptation measures to increase the resilience of communities and the water
infrastructure to be rehabilitated and constructed to withstand the impacts of climate change. The
programdetailsare at preliminarystageand the detaileddesignsshallbe developedduringproject
implementation. For these reasons, the type of Environmental Assessment tool for at this stage is
the developmentof the Environmentabnd Social Management FramewdiESMP).

5.2 Environmentalimpacts
5.2.1negativeimpact

1 The construction phase of the propose Dam Project has potential negative impacts
associatedvith engineeringvorksincludingthe risksassociatedvith Disturbanceo topsoil
createdby machineries andrucksinappropriatehandlingconstructon wastes.

1 Vegetation Clearing/ trees loss : Many trees will be remove and more soil especially top
fertile soil will be also removed some wildlife species will immigrate there will be ecosystem
changes that may affect the project area.

5.2.2EnvironmentalMiti gation measures

The project activities shall be executed in compliance with the constitution of the Somaliland
governmentandthe. I y 1 Q& NXBIjdzZA NBYSy i aod

The main measures for preventing, mitigating and managing potential negative impacts of the
projects canbe summarized as follows: (i) Measures for reducing land clearing (ii) Measures for
limiting the impactsof the project phasesby preventingsoil erosionand protecting Ecohealth
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systems(iii) Measuredor disposingof the excavatecanddredgedmaterialin anappropriateway,
(iv) Measures to Restoration and backfilling of land. Trees and vegetation restoration by carrying
out reforestationprograms anaestablishmeniof Treenursery

An Environmental and Social Management and Monitoring Programme (ESéfhviierding the
framework of an ESMP and monitoring plan is detailed below. The required organization and costs
for implementingthesemeasuresare describedn the ESMP.

5.3 Potential Positive Impacts
The construction or improvement of water supply systems has a lot of beneficial aspects which includes.

a) Access to safe drinking water and improved standard of living, e.g. through:

9 Better domestic hygiene and reduction in water-borne diseases such as dysentery, diarrhoea, etc.;
Time savings, especially for women and girls; Financial benefits, especially for those (poor) people
that presently buy their water in small quantities and at high prices from ambulant water vendors;

9 Capacity building and training in the community, and resulting enhancement of organizational,
financial and technical capacities of community;

b) Employment and Improved Service Delivery:

1 Increased employment opportunities, improved service delivery to enterprises and the population
across the water sector in general remains one of the positive benefits that will arise from the
proposed projects. This project will therefore provide substantive employment opportunities to
local populations.

1 Enhance livelihoods of the target population: raise the quality of life of the Borama population
in general, benefitting an estimated 0.25 million people.

1 Enhanced access to water: 90 per cent improvement of the target beneficiary households with
average water use for drinking, cooking and personal hygiene over 40 litres per person.

1 Improved functionality of the water resources. Increased water access through improved
operation and maintenance of water infrastructure, though training of the staff-based water
technicians and policy efficiency.

1 The proposed project will create reliable and clean sources of water and reduce periodic
outbreak of water-borne related diseases in mainly drought prone regions of Somaliland. . The
project also intends to increase access to sanitation by constructing latrines and with hygiene and
sanitation promotion activities using CLTS and CHAST approaches. This will reduce incidents of
waterborne diseases.

Increased child survival rate: The proposed project intends to improve access to clean water and
sanitation and this will improve the child mortality rate, particularly the under-five year. According
to UNICEF (2014) only one in seven children under the age.

6 Project feasibility.

Technical feasibility: according to the comprehensive studies carried out by the geologist and
environmentalist experts including the water engineer interpretation to the hydrological data
the project is technically feasible, based on that the dam was designed to their
recommendations.

Financial feasibility

Economic feasibility

7 Executing agency SHABA
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7.1 SHABAwas establishedin 2003 by 19 shareholderwith a total of 21 shareswho meets
annually the shareholderselect5 membersasthe boardof directorswho are electedevery
2 years.Thecompanyhasbye law approvedby the governmentand the attorney general
office. The companyhave signedl10 years lease contract agmment with the ministry of
Water development and Borama towmMunicipality. The mandate supply water to Borama
town as the first PPP model and have sigteskecontractagreementwith the MOWRD
and BoramaMunicipalitythrough increasedcooperation with thepartners SHABA has the
technical capacity to execute the implementati@mrangementswith collaboration of
Ministry of Waterengineers,

7.2SHABA staff consists the GA, BOD and the company executive team including the general
manager,departmental directors ad head of the various sections. The total staff are 104
employees SHABMWas skilled staff with different qualificationsincludingwater engineer,
electric engineers, civil engineers, qualified professionalsin project management,
technicianspperators financersandlineskilledstaff.

7.3 SHABAasthe capacityto work with internationalorganizationand hasenoughknowledge
applyingproject implementation manual for handling such huge water work projects.
SHABA is also familiaiith applyingprocurementprocedurefor servicesworksandgoods.
SHABAs experiencedn timely approval and supervision of implementation of the project
activities. As Executing Agency SHABAI follow project documents and binding
documentssigned .t isnot the first time that SHABAactedasthe leaderfor big projectslike
this, the Companyworkedwith UNICEFTSand CAREnternationalas the executing agency
and has implemented drilling of boreholes, water connection to tovextension of the
water system to 8 IDPs settlementonstruction of high capacity RCC wateservoirs. All
these projects were completed successfully. SHABA is the model PPP compahgsthat
realizedsustainablemanagementaccordingto UNICEFeport for 170 countrieswho get
UNICERund support for sustanable managementand many water providersfrom other
towns and neighbouring countries visit toincrease their knowledge in sustainable
management.

7.4 SHABA has recognized transparent financial procedures which are transparent and
accountable toall stakeholérs, SHABA uses computerized systems for handling the
collected fund and suppliesevenue and expenditure handling and provide quarterly and
annual report to the GA and thetakeholders. SHABA business is growing and all parties
are satisfied with their take and role. Théocal government and central government get
fees, taxes and official payments, the shareholdgets good income from their
investmentandcompanystaff getsenoughsalariesandother benefits.

8 project implementations
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8 Implementation Arrangements

8.1 Theproject will be implementedby a ProjectManagementUnit (PMU)funded underthe project
whichwill report to the donor. The PMU will be hosted at the SHABA and consist of four sta
Project Managersupported by a Financial Manag&ccountant, Procurement Specialist and
Administrative Assistant (SEBOR of the key staff in Annex 8). The PMU will be responsible for
aspects of implementation, includingproject management and coordination, financial
management and procurement, aralersee the desigand supervisionactivities. Provisionsof
equipmentandtransportwill beincludedin the projectto facilitatethe operationof the PMU.
The SHABA will form a Project Implementation Team (PIT) comprising staff of the SHABA. T
will workwith the PMUand the consultantand supportall aspectsof implementation,including
projectmanagement, coordination, design, procurement and supervision. The PIT will consist
counterpartproject coordinator assigned by the MMEWR, supportedalggrocurement officer,
an M&E officer andlesignand supervisoryengineers At district and town/community level the
localgovernmentwill participate in implementation in accordance with the GoS decentralisatic
policies. They will supporegional coordiation of project activities, collection of data, aspects o
design and supervision of pilatorks.
One locallinternational consulting firm will be recruited to support the PMU and PIT
implementing theproject. Thiswill include undertakingthe preparaion of detailed designsand
tender documents,supervision of works, and sector support and capacity building activities.
part of these activities, theonsultingfirm will providetechnicalassistanceéo the PMUand other
staff of the SHABAN the form of on-the-job training and support. This will serve to increase th
overall capacity of the SHABA to support tiplementation of the project and to undertake the
downstream projects that will be prepared by tdenor of the project.
A Project SteeringCommittee (PSCwill be formed comprisedof the following people or their
representatives as voting members: SHABA chairman (chairperson)MOWRD regional coord
(Deputy Chairman); governor of Awdal region, mayor of Borama town, representative fre
Amoud University, representativefrom Ministry of Environment, The PSCcould include non-
votingmembersrepresentingheR2 Y2 NEQ | 3Sy OASa NBf SGFyla :
PSC will be tasked with approval of wamlogress, reviewing project progresastablishing and
directing the activities of the advisory committeand ensuringcompliancewith GOSlpolicies,
plansandprocedures.
To help ensure the success of the project, MOWRD will be taken in a special advisory
whereby theHargeisaoffice would provide technicalsupportto the project team, includingthe
consultant, SHABAPMU etc. Thismay include supportin the use of the ministry databaseon
water resourcesin Somaliland,supportto finalise the TOR for consultancy services, technic
inputs with respect to the supervision and reviewio/K S O2y adz G+ yidQa I O
participation in the Project Steering Committee and in propotkshops,etc. An MOU or letter
of agreementwith afee for serviceswill be negotiatedand prepared.

Consulting Service€onsultancy services under the project will include (i) Recruitment of a consult
firm for preparation of the preparatory works, planning, recruitment of the implementing agency 1



design of priorityworks, construction osupervision of the works, to be procured through Quality an
Cost Based Selection (QCB®}thod; (ii) Project Advisory Services to be procured through Single Sol
Selection method; (iii) Organisation thfe communityleveltraining and capacitybuildingto be procured
through ConsultantQualificationSelection(CQSmethod using a shortlist comprising entirely of NGOs
and (iv) Recruitment of staff for the PMU (project managecountant, procurement and administrative
assistant), shall be done usingppedures for Selection of Individudbnsultants.



CivilWorkscontractsconsistingof the constructionof s water storagefacilitiesand related workswill be
implementedin one or more contracts,with the procurementof the contractorsdone through National
CompetitiveBidding (NCB). The character, size and value of the construction works to be undertakel
such that they areinlikely to attract international bidders. There are an adequate number of sufficien
qualified local contractors Bomaliland to ensurecompetitivebidding.

3.4.4 GoodsProcurementof different types of goodsshallbe carried out asfollows: (i) procurementof
excavationequipment, trucks, loaders and vehicles shall be done through shopping; (ii) hydrolog
equipment shalbe donethrough shopping due to the specialised nature of the items; and (iii) office/
equipment ($4,200) shall be dorikrough shoppingdue to the nature of the items (mainly computer
hardwareandsoftware)andtheir smallvalue.

Prior/Post Review Procurement of goods and works in excess of $10,000, and all consultancy serv
will be subject to prior review by the donor. The following documents will be reviewed prior to appro
by the donor:Specific Procurement Notices (SPN), tender/ bid documenrequests for proposals from
consulting firmstender/bid evaluation reports or reports on evaluation of consultants' proposalls.
other procurement will besubject to post review by the donor in accordance with procuremel
guidelines. Procurementatuments will bekept by the executingagencyfor periodic reviewby the
donorsupervisiommissions ospecialaudits.

The Executing Agenc$HABA will be responsible for the procurement of works, goods and service
PMU, reporting to SHABA, will be edilished to be in charge of the day to day activities of proje
implementation. The MOWRD will support project procurement activities through the appointment of
counterpart procuremenspecialist. The MOWRD is building its experience in implementintesrioeal
development projects throughouSomaliland for a variety of donors (UNICEF, ActionAid, etc.) wh
involve mainly local procurement of goods ambrks. The consulting firm will also support the
procurement of works and the GIS and hydrologicahitoring equipment.

General Procurement Notic&he text of a General Procurement Notice (GPN) shall be agreed with
(ExecutingAgency) and it will be issued for publicatiorianal press onlinand in theother agreed
Internet Website uporapprovalof the Financindg’roposal.

ProcurementPlan: SHABAas the ExecutingAgency,will prepare and submit a ProcurementPlan
acceptableto the donor, asa condition of first disbursementsettingforth (a)the particularcontractsfor
goods, works and consultingservices during the life of the project; (b) the proposed modes
procurement; and (c) the related DONOR revigrecedures (prior or post review). The Procuremen
Plan shall also set out in detail the items to be paid for ftoemSpecial Account. SHAB#ak update the
Procurement Plan annually or as needed throughout the duratiothefproject. Any revisiongo the
ProcurementPlanwill be subjecto prior approval bythe DONOR.

8.2 Desigrengineer

The PCUwill prepare the TORfor design engineer and publish expressionof interest in the
international agreedwebsite and most prominent local press openly and fulfil the procureme!
process and recruit the mostuccessful candidate with the approval of the head of the steering. T



design engineer will reviewhe designsand BOQs drafted by consultant engineers and Laho
university and will finalize standards, specifications godieline procedures$or the constructionof

highcapacityRC@ravitydams
8.3supervisoiEngineer

The PCU wilpreparethe TORfor project supervisorengineerand publishexpressionof interestin
the international agreedwebsite and most prominent local pressopenly and fulfil the procurement
processand



recruit the most successful candidate with the approval of the head of the steérimg supervisor
engineemwill implement the terms, conditions and contents of the signed contract agreements for
works related tothe project implementation at all levels he will work with project coordinator
selectedfrom the PCUandreportto him, he will submittimely reportsfrom dailyprogressreport to
monthly andfinal report respectively.

8.4 constructioncompany
international/national successful candidates for the implementation of the project activities will s
contractagreement with the executg agency and the donor after satisfying of all the procuremer
procedures andtheir role is carry out construction works using the agreed standards a
specification for high capacity RGvitydams

8.5Ministry of Water development is the government intstion who repressible for water affairs at
national leveland also the owner of the primary asset including the water resources such as de
boreholes and water systemisgeneral. The ministry of water development is the regulatory body for
the pariners and the successfabntraction companies will apply for permission in working inside th
country and define the policy, laws and byawsfor waterworks in Somaliland.

8.6 ImplementationSchedule

The duration of the project implementation is 36 moritiosn the date of approval. Theetailed
implementation schedule will be drafted and approved. Some of the key activities and mileston
preparatiorof preparatorworksby month8, completionof thedamconstructiorby month24, purification
plant 27ad reservoirandpipes/ bymonth 34, capacituildingandcommissioningoy month 36.

9 projectrisks

9.1There possible different types of risks which are associated with geological formation of the prc
area andnature ofenvironmentof societynear theproject area. Majorrisksincluding:

prolongeddrought resulted by the climate and globalwarmingrelated issueswhich could result
insufficientvater or excessivevater

seepage due to permeability of the land or poor

constructiorstructure damagelueto earth quick

desertification of the area due to the transportation and

constructiorcontaminationfrom different kind of wastesto the

area

communityrelatedissuesncludingland,internal conflict etc.

9.2Mitigation measures

Two consultant issues were hired ttudy all kinds of mitigation measures for the above mentione
risks andcomprehensivegeologicabnd ESlAassessmentthey submitted reports with all the mitigation
plansfor eachandeverykind of risk asindicated in theattached two reportarriedout by: -

1 Eng.AbdikarimAdanOmerseniorconsultantfor ESIA/MRor the ministerof Ministry of Environment

2EngAhmedMohamedAdan Directorof petroleumdepartmentfor the ministry ofMineralsandenergy



10.Concrete gravity dam and apparent structures -basic layout

The basic shape of a concrete gravity dam is triangular in section (Figure 1a),
with the top crest often widened to provide a roadway (Figure 1b).

(a) (b)

FIGURE 1 : Concrete gravity dam section (a) Basic triangular shape (b) Modified shape

10.1. Design of concrete gravity Dam sections

Fundamentally a gravity dam should satisfy the following criteria:

1. It shall be safe againsbverturning atany horizontalposition withinthe damat the
contactwith the foundation owithin the foundation.

2. It should be safeagainstsliding at any horizontalplanewithin the dam, at the contact
with the foundation or along@nygeologicalfeaturewithin the foundation.

3. The section should be so proportional that the allowable stresses in both the concrete and
thefoundation should not exceed.

Safety of the dam structure is to be checked against possible loadings, which
may be classified as primary, secondary or exceptional. The classification is
made in terms of the applicability and/or for the relative importance of the load.



1. Primaryloadsare identified as universallgpplicable and oprime importanceof the load.

2. Secondanjoads are generallydiscretionaryand of lessermagnitude like sedimentload
orthermal stresses du¢o mass concreting.

3. Exceptionalloads are designedon the basisof limited generalapplicabilityor havinglow
probabilityof occurrencdike inertial loads associated with seismic activity.

Technically a concrete gravity dam derives its stability from the force of gravity of the
materials in the section and hence the name. The gravity dam has sufficient weight so as to
withstand the forces and the overturning moment caused by the water impounded in the
reservoitbehindit. It transfersthe loadsto the foundationsby cantileveradion andhencegood
foundationsare pre requisite for the gravitglam.

Theforcesthat give stability to the dam include:

1. Weightof thedam
2. Thrust of the tail water

Theforcesthat try to destabilizethe dam include:

1. Reservoirwater pressure

2. Uplift

3. Forcesdue to wavesin the reservoir
4. Ice pressure

5. Temperature stresses

6. Silt pressure

7. Seismicforces

8. Wind pressure

The forces to be resisted by a gravity dam fall into two categories as given below:

1. Forces, such as weight of the dam and water pressure which are directly calculated from the
unit weight of materials and properties @tiid pressureand

2. Forces such as uplift, earthquake loads, silt pressure and ice pressure which are assumed
only on thebasis of assumptions of varying degree of reliability. In fact to evaluate this category
of forces,specialcare hasto be taken and relianceplacedon availabledata, experienceand



judgment. Figure 23 shows the position and direction of the various forces expected in a
concretegravity damForces like temperature stresses and wind pressure hnavédeen shown.
Icepressuredpeinguncommon inindiancontext havebeen omitted.



10.2Forconsideratiorof stabilityof a concretedam,the followingassumptionsare made:

1. That the dam is composed of individual transverse vertical elements each of which
carriesits load to the foundation without transfer of load from or to adjacent elements.
However for conveniencethe stabilityanalysis is commonlyarried out for the wholélock.

2. That the vertical stress varies linearly from upstream face to the downstream face on
anyhorizontalsection.

VerTicaL FORCES HorizonTaL FORCES
V1: GRAVITY ACTING ON H1: HYOROSTATIC PRESSURE
MASS OF DAM ON UPSTREAM FACE
V2: GRAVITY ACTING ON H2: INERTIA FORCE OF WATER
MASS OF WATER ON DUE TO EARTHQUAKE

UPSTREAM
H3: EXCESS FLUID PRESSURE
V3: UPLIFT FORCE DUE YO SILT ON THE
UPSTREAM FACE
V4: INERTIA FORCE DUE TO
EARTH QUAKE H4: IMPACT OF WAVES

HS5: HYDROSTATIC PRESSURE
OF TAIL WATER ON
DOWNSTREAM FACE

: INERTIA FORCE DUE TO
EARTHQUAKE.

FiGurRe 23: Different forces acting on a concrete gravity dam

The Bureau of Indian Standards code IS 6512 - Criteria for de s
gr avi t y rearamesds that a gravity dam should be designed f or the most
adverse load condition of the seven given type using the safety factors prescribed.

Depending upon the scope and details of the various project components,
site conditions and construction programmer one or more of the following loading



conditi ons may be applicable and may need suitable modifications. The seven types

of load combinations are as follows:

1. Load combination A (construction condition): Dam completed but no water in reservoir or
tailwater.

2. LoadcombinationB (normal operating conditions): Full reservoir elevation, normal
dry weather tail water, normal uplift, icend silt(if applicable).

3. Load combination C: (Flood discharge condition) - Reservoir at maximum flood pool
elevation, all gatesopen,tailwater at flood elevation, normaluplift, and silt (if applicable).

4. Load combinationD: Combination of Aand earthquake.

5. Loadcombination E: Combination B,with earthquakebut noice.

6. Load combinationF: CombinationC, but with extremeuplift, assumingthe drainageholes
to beinoperative.

7. Load combination G:Combination Ebut with extreme uplift (drains inoperative).

It would be useful to explain in a bit more detail the different loadings and the

methods required to calculate them. The se are explained in the following sections.

Loadings for concrete Gravity Dams

The significant loadings on a concrete gravity dam include the self -weight or
dead load of the dam, the water pressure from the reservoir, and the uplift pressure
from the fou ndation. There are other loadings, which either occur intermittently,
like earthquake forces, or are smaller in magnitude, like the pressure exerted by the
waves generated in the reservoir that hit the upstream of the dam face. These

loadings are explained in the following section.



Dead load

The dead load comprises of the weight of the concrete structure of the dam
body in addition to pier gates and bridges, if any over the piers. The density of
concrete may be considered as k ¢bihae the cross section of a dam
usually would not be simple, the analysis may be carried out by dividing the section
into several triangles and rectangles and the dead load (self  weight) of each of
these sections (considering unit width or the block width) computed separately

and then added up.

(] DAM - Whole Structure o |[E (=)

Max Absolute
N/mm2
<=0.042

0.091
0.140
0.168
0.237
0.286
0.334
-0.383
— 0432
0.481
0529
0578
0.627
0,675
0.724
0.773
>=0.822

EEENOODNDD

Z—l Load '

Dead load distribution of the dam structur




Hydro Static Loads

Although the weight of water varies slightly with temperature, the weight
of fresh wat er should be taken at 10 k g /A hm@ar distribution of the stati ¢
water pressure acting normal to the surface of the dam should be applied.

Hx

[#) DAM - Whole Structure

21* Load 2

Hydrostatic pressure of upstream and downstream of the dam



10.3.1 Hydrodynamic pressureof the water

H5: HYDROSTATIC PRESSURE
OF TAIL WATER ON
DOWNSTREAM FACE

Oo= 6.Qf ."Q

( HevEC

HB: INERTIA FORCE DUE TO
EARTHQUAKE.

—
=

F= 1

1
N




Pe=Pressurantensity

h = Maximum depth of the reservoir

z = Depth from the top of the

reservoir So:
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FIGURE.35: Maximum values of pressure coefficient (C,,)
for dams with constant sloping faces
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APPENDI%B
ROCKING RESPONSEOF BLOCKS

This appendix describes a method for the investigation of the response of rigid
blocks in response to seismic excitation. Dynamic moment equilibrium of the block shown

in figure 1B requires the satisfaction of equation
1.

&12
M| A, + R-G@S{a—g&)-mf R.COS(a- ) +

F

M-R-SN (o= §)- 577

RS (- @ +

BASE ACCEL.

EQ1
W R EN(o-# + ty,d + HwdroDyne = 0

Where:
A, Accelerationof the blockbase.Thisis the groundaccelerationif the blockis sitting on

the ground. It isthe acceleration modifiedy structuralresponseif the blockissitting
ontop of astructure.

w Weightof the block.M
Massof the block.

4,9.Weightandmassdensityof water.



i 5)2 o
Hydrodyne = Agp, > K1,-C,  + fpw e K aE
i=13,5 bl =135
Where:
e - B
(i)
o - ad ) 44 SIN{J'H' d}
| (me) (zi)’ 2

Equation 1 and 2 can be combined as shown below:

A\ M-R-COS(a- @)+ p, ¥ K1,-C,| +

i=135
azgﬁ @
étz : pcfp'l' pw Z Kzzcz +
i=13 5
EQS3
W-R-SIN(ee—- ) + 3y,d° = 0
where Lis the polar moment of inertia about the pivot point ang is the mass
density of concrete.
ITERATION #1, ASSUMED CRACK LENGTH=0
FORCE DESCRIPTION F-> ARM FA ARM M@ 0,0
ZZ2Z2Z2Z2Z222Z2Z2Z2Z2ZZ2ZZ2Z2ZZ2Z2Z2Z2Z2Z22222222222222Z2Z2Z2Z2Z2Z22222222222222Z
DAM DEAD LOAD- > - 630.00 126.55 79725.00
RESERVOIR LOAD- > 312.00 133.33 41600.00
TAILWATER LOAD- > -3.12 93.33 -2.18 177.67 96.82
UPLIFT-- > 22.23 96.43 177.84 128.60 - 20726.06
ZZZ2Z2Z2Z2222Z2Z2Z2Z2ZZ2Z2Z2Z2Z2Z2Z2Z2Z2Z222222222222Z2Z2Z2ZZ2Z2Z22Z22Z2Z222222222%
TOTAL FORCE= 331.11 - 454.34 100695.77

RESULTANT LINE Y AXIS INTERCEPT @ 304.1158, X AXIS INTERCEPT @ 221.6289
RESULTANT INTERSECTS BASE @ 153.64 , 93.30



Foundation Design Parameters

LoadCombination/s ServiceStresd_evel

LoadCombination
Number

LoadCombinationTitle

1

DD

2

DL

LoadCombination/s StrengthLevel

LoadCombinationTitle

LoadCombination
Number
1 DD
DL LD
[
AppliedLoads Service Stress Level
Axial(kN ShearX(kN ShearZ(kN Moment X MomentZ
LC () KN AN kNm) kNm)
TA87.64% -Z19.071 -T80.536 T92.52% -53.799
Z 47100 8674 83.458 6.247 T2 10X
AppliedLoads StrengthLevel
Axial ShearX ShearZ MomentX MomentZ
LC (kN) (kN) (kN) (kNm) (kKNm)
1 14c/7.044 -219.0/71 -150.550 192.524 -00./9Y9
Z 42.100 o.b/4 03.400 0.2472 14.104
X
1 || 2
z ——




Pressure at Pressure at Pressure at Pressure at fAOrOet?nOfm

LoadCase cornerl(q,) corner2(ds) corner3(ds,) corner4(q,) uplift (gﬁ)
(kN/m2) (KkN/m2) (kN/m2) (kN/m2) m?) :

1 56.4384 55.3589 66.7586 67.8381 0.000
1 56.4384 55.3589 66.7586 67.8381 0.000
1 56.4384 55.3589 66.7586 67.8381 0.000
1 56.4384 55.3589 66.7586 67.8381 0.000

If A, is zero, there is no uplift and no pressure adjustment is necessary. Otherwise,
to account for uplift, areas of negative pressure will be set to zero and the

pressure will be redistributed to remaining corners.

Summary of adjusted Pressures at Four Corner

Pressure at Pressure at Pressure at Pressure at

LoadCase cornerl1(q,) corner2(dy) corner3(qy) corner4(q,)
(kN/m2) (kN/m2) (kN/m2) (kN/m2)

1 56.4384 55.3589 66.7586 67.8381

1 56.4384 55.3589 66.7586 67.8381

1 56.4384 55.3589 66.7586 67.8381

1 56.4384 55.3589 66.7586 67.8381




APPENDIX 3D

Dynamic & Post Earthquake Analysis

The flow chart below depicts the seismic analysis process applicable to concrete
gravity dams.

DAM = SAFE

STRESEES MINOR

WWITH RESPECT
TO SEISMIC
LOADIMNG

AMALY SIS INDICATES SIGMIFICANT

ROTATION LIKELY TO OCCUR

DY MNAMIC STRESS ANALY SIS

STRESSES INDICATE SIGNIFICANT
CRACKEING LIKELY TO OCCUR

(11-4.4)

BLOCK ROCKING AMALYSIS

ROTATION MINOR

y

DAM |5 LIKELY TO

MEED REMEDIATICN

(AFPENDIX 36)

EVALUATE PROBABLE DAMAGE
- FERFORM STATIC POST
EARTHQUAKE ANALYSIS
ACCOUNTING FOR DAMAGE

FORCEDESCRIPTION F-> ARM F»
MMM
DAM DEAD LOABR- > -124.20
RESERVOIR LOAD- > 18.73 183.67
UPLIFT -- > 18.35
MMM
TOTAL FORCE = 18.73 - 105.85

CRACKLENGTH=0
HEEL OR CRACK TIP STRESS=- 2.053036

(KSF) SLIDING SAFETY FACTOR=

100 % OF BASEIN COMPRESSION

3.263296

ARM M@ 0,0

12.00 1490.40
3439.67

8.00 - 146.78
4783.30

TOE STRESS= - 6.768102

The analyses above indicate trsitucture willcontinue to maintain the reservoir.



Annex1

Supply and demandorojectionfor 20years

Estimatedpopulationgrowth 20202045

Town 2020 2025 2035 2045
Population
baseline

p.a% Population| p.a% Population| p.a% Population

Borama | 384,000 | 3.2 494,000 |3 664,000 | 2.8 875,000

Accesdo savewater supply calculationparameters

Servicdevel | Groupof the population 2020 2045
parameters

Unit Urban 40Ipd 80Ipd
consumption

Water supplydemandprojection in CUM/day

Town 2020 2025 2035 2045
Population
baseline
9,200 17,300 34,000 64,000
Borama




Annex?2

Project design

[
PROJECT:
AMOUD DAM
REPUBLIC OF SOMALILAND
-—

CLIENT:
MR. KHADAR HASSAN ALI

SHABA COMPANY
JSEEEEET

1 T Grawing s the propery f SEE Consutants &
Aehtects

2 Dot scalethe rawing Oy witen mensionsto
bofolowsd.

3 A atting out Gmansions o be vrfied on e por
to

. T Growing 1010 148 1 conpncton wRh the
elevant documents and
Structural Cctrial, Machanal ec.

5. Ay Gcrepuncie that e olowed WRPOA o

Knowledge shall have no baaring B labiies on the
SEECA

Issued For Approval
Issued For Coordination
Issued For Construction




¥ + + + + + + + + + + ¥ +

DOWN-STREAM OF THE DAM

N, ¢

¥+ + + F + + ¥ + + + + +

o+ o+ o+ o+ o+ 4+

+ o+ o+ o+ o+

L‘A 02
UP-STREAM OF THE DAM
UBBLE STONE UP-STREAM

-
<

o+ + o+ o+t + + o+ o+ o+ 4
EOE TR T TR S S S
EE T T S S T S S T S S

o+ o+t o+ o+ o+ o+ o+ o+ 4+
EOEE T T T T S S S S

PLAN VIEW

's A
NORTH SIGN: N

\ J
( A
PROJECT:

AMOUD DAM
REPUBLIC OF SOMALILANDJ

\
CLIENT:

\ J

l SHABA COMPANY ]

BORMA REPUBLIC OF SOMALLAD
CONTACT: +92 311 4731330

COBILTANTE 3 ASCAITEETE T mJ
-, VS I ) B,

T o, VR PN

AT SIS & RN
£

e N
No. | Revision Dote | Sign
\. J
( )

NOTES:

L. e drokg s the preparty of SEE Conmitents
Archit

Do ot s the o, Ony it
dimensions to be folowed.
Al setting out Gmensicns 1o be verified on-site
price to construction,

is drawing s to be read in CWWCIIM with
the relevont documents and drowngs Including
Structural, Electrical, Mechanicdl, etc.
Aay discrepancies that are folowed without cur
nowlatge al haw 10 bearh & bRtes on
the SEE

J
—
PROECT CODE: e - h
wom e
- R
SEECA-5670 |, e
L v

DRAMNG TIE:
DAM PLAN VIEW

DRANNG NUVBER:
SEECAS670-02

Issued For Approval
Issued For Coordination Ij
Issued For Construction |




N N
NORTH SIGN: N

\ J
> N

PROJECT:

AMOUD DAM
REPUBLIC OF SOMALILAND
LONGITUDINAL SECTION A-A - —
CUENT:
round profile
—pﬁq 0.0mz#10.0m#210.0mz#10.0my#10.0mz210.0mz1 0.0m#1 0.0my1 0.0my#1 0.0meA 8.00m 8.00m21 0.0mz210.0me10.0me#1 0.0mz1 0.0my1 0.0m#1 0.0my/ L

a2 4 g R MWL

of the

€

[ SHABA COMPANY ]

COICT. 202 311 3

v wcwrests v o
T e
ST e

No. Revision Dote | Sign

J

p-
NOTES:

1. This dawing 1s the property of SEE Consultonts
& Architects.
Do ot secle the drawing. Only witten
Gmensizns o be felloed.
Al setiing out dimensions to be verifisd on-site
o lo contructon.
Tha dasing s fo be reod b conbrctien Wit
the reevent documents. ond Groving ncudin
Stuctrol Heciies, Vecronica
Jhny dacrponio ot are Taomed athout e
knowiedge sha ‘o bearng & fabiities on
the SEECA.

FRoLCT coos r__ S
SEECA-5670 |mmer | B

-

lONGITUJ NAL SECTION A-A ]

T sercasero-ot

Issued For Coordination [
Issued For Construction[ ]

[Issued For Approval




\
NCRTH SIGN: N

~—

|PRouECT:

AMOUC DAW
REPJBLIC OF SOMALILAND

—_

CLIENT:

round profile
A10.0m7410.0mz10.0m1 0.0me10.0r74 0.0me10.0r/—28.00m——28.00m—410.0m740.0me#10.0m740.0me#1 0.0 0.0me#1 0.0 0.0m/

.] SHABA COMPANY
303 RPUBUC 0F SOUGILANG
— CONTACT: 492 311 4751230
4 CONSULTANTS § ARCATECTS [PVTILTD.
S
REE s
BREIAT
B
PR
:

\

>RREE-BOARD

[NuA Revision P£ Sign

3 -

fores:

. T crowig s the prooerty of SEE Corsuliants |
citecs.
L Dokl i ety Gy it
i

UBBER STONE WING WALL ; i
GROUND ELEVATION £ 1021 7 C CONCRETE FOUNDATION 3. g o a1 ¢ et ks

oo to consinctin,
4. Tns croaing is to be reac ' conjunctien with
the rdeant documents and drawings incudg

LONGITUDINAL SECTION B-B( UPSTREAM | -

LAIN CEMENT CONCRETE

Issued For Approval
Issued For Coorc?nulfonzl
Issued For Construction[ |




CROSS-SECTOIN A-A

Detail C

T24 Principle reinforcement Bars

T18mm Secondary reinforcement Bars
ree-Broad

Concrete Down-Stream

y
(NORTH SIGN: N

)

PROJECT:

AMOUD DAM
REPUBLIC OF SOMALLAND

—_—

CLIENT:

CONBULTANTS § ARCHTECTS IVTILTD
T N

Vo AT DA

G & N

INo.|Revion Dote] | [5in

L )
;N‘DIES:

i b orepely of SEE Conmilonls

& A

Do not axalg the drawiig. Orly wiltien
dmenslers %0 be fellomst.

Al zetting out dimengions to de verifed on=zlte
gror ta canatruction.

This craving Iz o be reed in ceninction Wty
e reavont, cocumantz and drownge neludng
Struelura , Elpelrical, Machornical, oic.

Ay dscropencies ot vt folowd ibaut our
bravledge 2l heve no bearing & Tablkies an

PROECT CO0E

[StECA-56/0 [

(RN 1116

CROISSECTCIN A-A .
e

[T
SEECAS670-05

lssued For Approval  _Ok

‘\ssued For Coordination

ssued For Constructiomj




N
NCRTH SIGN: N

ONCRETE DOWN-STREAM

DETAIL A

T18MM SECONDARY REINFORCEMENT BAR

ONCRETE UP-STREAM SLAB

RCC BOTTOM SLAB

CONCRETE DOWN-STREAM

RC CONCRETE
T18MM SECONDARY REINFORCEMENT BAR

T24MM PRINCIPLE REINFORCEMENT BAR

DETAIL C

DETAIL B

RCC SHEAR WALL

P-STREAM WATER

T24MM PRINCIPLE REINFORCEMENT BAR

SLAB CONCRETE

®

PROKCT:
AMOUD DAM

| [REPUBLIC CF SOMALILAND

(GLIENT: |

[ SHABA COMPANY J

No. | Revision Cate | [Sign

NOILS:

1. T érowiha Is the arepcrty of SEE Conauitanta

i to b rxitn

cton
g 4 16 bi ceed 0 confonction with
the rmvni cocumants and drownges ehading
tura, Dectical, Wecnonlcd), et
. Any discripancien thol e folawed wihsut our
wincgn hell hows 10 baarirg & lobiites on
the SEECA,

eaws
DEIALS

[mm ez

SEECAS670-06 ]

ssued For Appreval
ssued For Coordinotio'\}[:]
ssued For Construction

UP-STREAM

TYPICAL CROSS SECTION
TYPICAL REINFORCEMENT

218@200

WALLS SECTIONS

TYPICAL REINFORCEMENT

2
1462.00 &

24310 oo
g | [gisnon
g0
7
g2t [] ]
o
'i @ 3500
R oz o
|

s %

DOWNSTREAM

1~VERY ROUGH EXCAVATED BASALT LAYER
WITHMIN 10CM AMPLITUDE ROUGHNESS

NORTH SIGN: N

N ——————————

PROJECT:

AMOUD DAM
REPUBLIC OF SOMALILAND

CLENT:

@ SHABA COMPANY

CONTAST. 1232 3 64367

No. |Revisicn Cate | Sign

|NOTES:
1 Toia aving i the preperty of 3EE Conmationts
& ek luct,
2. Ba’nal 3ean b drowing, nly witlen
7 Givenains o ba fohowel,
|3 W wattng o semansions 10 ba wrifad or-nita
prier to Sonstetion.
iz drawing I 1 £ rea 1 conbncton wth
the relevant dotuments anc drowngs Tckang
Fineunl Bacric, Wesha, o
Fat

folwed without eur
e buerieg & fabilties o1

e o
SFFCA-5670 =
Ghawn 11 TYPICAL CROSS SECTION
TYPICAL NENFUESEENL-W"
T
SEECASE70-10

Issued For Approval k]
Issued For Coordination ]
Issued For Conslruction

B

J




\( \
NORTH SIGN: N

DD DDDDD |
SPILLWAY ELEVATION I I I

SPILLWAY PLAN VIEW

|
PROJECT:
AMOUD DAM
REPUBLIC OF SOMALILAND
—

CLENT:

~——
SHABA COMPANY

BORMA REPUSLE OF SOMALLANOD
CONTACT: +62 311 4731333

o:muuwu Almmmwn m
mm it

f
No. [ Revision Date Sign
. —
( )

NOTES:
1. Tis drowing Is the property of SEE Censltonts
& Mrchitects.

Do not scale the drawing. Only written

dmensins to be followed.

Al satting out dimensions to be werified cn-ste

prior to construction

Tie 4y s u 2o conpnctin ¥t
nd danhin hikng

Svuchoer o, i o

Any discreponcies that e followed without our

ooraige al how ta bearg & it on

PROECT COOE: :_‘ l,“__
SEECA-5670 [|=mn  BEE
| G

DRANG TILE:

SPILLWAY
DRAMNG NUNEER:

SEECA5670-13

Issued For Approval [ Ok
Issued For Coordination

Issued For Construction




( 3
NORTH SIGN: N

\ J

r_.—
PROJCCT:

L REPUBLIC OF SOMAI HANDJ

o i h
CLEENT:

— MR, KHADAR RASSAN AL
l 'SHABA COMPANY
oA 1 Ut SUNALLAWY
‘s | CON L LIy
{ N\
E cuaiien s uemcni i

A2

S

)
L 4
pe Baid %00.0nm i 54 No. | Revision Dote | |Sign
SPILLWAY PLAN VIEW
\ J
C CONCRETE PLANE C CONCRETE PLANE RC CONCRETE PLANE ( NOTF )

UBBLE STONE UBBLE STONE

RUBBLE STONE

1. Thin crawing ' tha perparty af ST Covitente

& Mihteets

2. Do ol ¢ downy, Orly witlen
cimenlcnn 2 be folned.

Al raftig it drantinn be b i coerita

r to aeastryotien

M wravivg 0 \o b wad in conpenlian with

the reawnt decumint and drawngs hcuding

Bitnuchinal, Tlachrleel, Nachaicel, ate.

Ay cncemponcivn, 1ol con fellowed witheut e

Knamled c‘ ahal haye e searing & blites o

k.

\ /

SPILLWAY SECTION A-A-3 SPILLWAY SECTION A-A-1 SPILLWAY SECTION A-A3 ik w]ﬁﬁ:..:

TRANNG TN
SRILLWAY
[

CRAWNG MIMAER:
SEECATG70-13

Issued [or Approval IWJ
Issued For Coordination ||

Issued For Construction [




DIVERSIOIN DAM SECTION A-A

C CONCRETE CORE DAM

SAND FILTER
IPRAP STONE

\ N
NORTH SIGN: N

£ "
|FROsECT:
AMOUD DAM
REPUBLIC OF SOMALILAND
e )
\. J

No.| Revision Dale Sig'\]
\ J
' S ~

NoTEs: |

1, T drawing is W propuly of SFF Consullonls
& Architacts,

2. 0o net el the drawing. Only witten

dimenzone to be follows

3 Al aiting eut dimensiona 18 be wiified &0 site

prior to conetrustion

4

Tha drawing s to be reed m'('.ncllm with
the relevart cocumants and drawirge Including
Stactural, Pectical, Mecharicl, ate.

. Any discraparcles that ore followes without cur
odg Sl e 1o by & s 1

\

)
\?a:c\' e s | oo )
[STECA-5670] : J%.%

DRAMNC TILE:
SIOIN DAV, SECTION. A-A

CRAMN NONBER:
[ 5 SEECASE70-12 ]

Issued For Apprcval|
‘Issucd For Coordinotion[\:
Issued For Construction|




3D DESIGN OF THE DAM



——

4’(‘_

CONSULTANTS & ARCHITECTS
(PRIVATE) LMITED .

R SBRBTIS 60l | Al OUD DAM

+92 300 250 0556 VIEW- www.seeca.pk

Li"s;"za“ga%%“gg% AMOUD DAM

+92 300 250 0556 VIEW-II wwiw.seeca.pk




HITECTS
TE) LIMITED
- -

k%%"?%”éﬁ"fé“é@o | AR AMOUD D AM

+92 300280 0556 VIEW=VII www.seeca.pk




