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INTRODUCTION

The Governmentof Ghana(GOG) and the Kreditanstaltfür Wiederaufbau(KfW) consider
the possibilitiesof cooperationfor the upgradingof the district capitals of Atebubu,Ejura,
Kintampo en Nkoranza.As a first activity in this framework, an identification missionhas
beenfielded in february 1993 in order to identify the potential fields of collaborationfor
upgradingthe infrastructure in the 4 towns (Schmidt-Kallert & Oberländer, 1993). As a
follow-up to this mission, a second mission composedof mr. H.A. Heckman (mission
leader/institutionalexpert), mr. G.J.M. Cremers (sanitary engineer)and mrs. L. Owusu
(scheduleofficer MLG&RD) has beenchargedto investigatethe possibilitiesof improving
the supply of drinking water and sanitationin the towns (refer to Appendix 1 for the Terms
of Referenceof the Mission).

The objective of the Mission is to elaborateinstitutional and technical proposals for the
appropriateestablishmentof decentralizedwater systemsat district level; the proposalswill
refer to the implementationof the future water supply project as well as to the subsequent
managementand operationof the systemsin the towns of Atebubu,Ejura, Kintampo, and
Nkoranza. The Mission shall equally review the need for sanitation (human waste and
drainage).

The nature of this mission and quality of available data do not permit to establish the
feasibility of the proposalswith sufficient reliability; it representsan expertsopinion on
realistictechnical and institutional solutionsin the Ghanaiancontext. The principle that the
watersupply systemsshouldbe managedby thecommunitieswill haveconsequencesfor the
choiceof technology.It hasbeendecided,in consultationwith the KfW and the MLG&RD,
that complex water treatment(and thus the use of surfacewater as source)will not be
considered.

The Mission hascollected information in Accra and on site and hasheld discussionswith
officials from the Ministry of Local Governmentand Rural Development(M1LG&RD), the
Ministry of Works and Housing (MWH), the Ghana and Water SewerageCorporation
(GWSC), the GroundwaterResourcesResearchInstitute, the TechnicalServicesCentre,the
Water and SanitationGroup of the UNDP/World Bank, the Network Training Centre, the
Volta River Authority (VRA), officers of the District Assembliesand electedmembers,and
the population(refer to Appendix2 for a list of personsmet).

The Mission took place during the period 23 november - 13 december1993 (refer to
Appendix 3 for the detailedprogrammeof the Mission). The preliminary conclusionsof the
Mission havebeenduly discussedwith the ChiefDirector of the MLG&RD andagreedupon
(refer to Appendix4 for the SummaryRecordof Discussions).

The Missionstill adheresto theseconclusionsbut requiresafter examinationof the available
information, verificationof the demandfor piped water supplyand the availability of ground
water. The main differencesbetweenthe SummaryRecord of Discussionsand the Mission
Reportare as follows:

• Preliminary investigations will be required to assessthe real demand for piped water
supplyand theavailability of groundwater;

• Insteadof recommendingonesystem,the Report identifies 3 possiblescenarios;the final
option will be determinedon the outcomeof the preliminaryinvestigations;

• No definitive completiondateof the project is mentioned;the durationof the project is
estimatedat 24 months.

IWACO B.V., Division InternationalProjects
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The MissionReporthasthe following structure:

• Chapter 2 provides a diagnosis of the actual situation; it supplies subsequently
backgroundinformation on the project (para 2.1.), a review of the sector policies and
organization,and an assessmentof the actual conditionsin the project area(para2.3.).
This chapterends with an overview of technologicaland institutional options for water
supplyand sanitation.

• Chapter3 startswith the proposedprojectstrategy(para3.1.). The possiblesolutionswill
be presented as scenariosin para 3.2. while para 3.3 deals with sanitation. The
institutional aspectsare treated in para3.4, the Plan of Operationsis presentedin 3.4
while the aspectsof implementationarecoveredin para3.5.

• Chapter4 fmally dealsthejustificationandrisksassociatedwith this project.

The Mission would like to extendits appreciationfor the warm welcomereceivedand for
the many efforts renderedby the variousofficers for supplying the requestedinformation. In
particular, we would like to thankthe Chief Director of the MLG&RD, mr. S.Y.M. Zanu,
for the very opendiscussions.In goeswithout sayingthat the input of our fellow mission-
member,mrs. L. Owusu, hasbeenvery valuable, anda special wordsof thanks goes for
her dedication.

IWACO B.V., Division InternationalProjects
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2. DIAGNOSIS

2.1 PROJECTDESCRIPTION

The project under considerationhas been identified in february 1993 by the mission
Schmidt-Kallert& Oberlanderandconcernsthe upgradingof the infrastructureof the district
capitalsof Atebubu,Kintampo, and Nkoranza(all situated in the Brong Ahab Region)and
Ejura (Ashanti Region) (refer to fig. 1. for the project towns). This project has been
motivatedby the currentprogrammeof decentralizationwhich will amount to an important
devolution of manyfunctionsof centralto local governmentat district level. A programme
for upgradingthe physical infrastructureof the district capitals will be necessaryto permit
themto play their role.

The most relevant findings of the mission Schmidt-Kallert& Oberlanderare enclosedas
Appendix 6. The major economic potential of the towns is the agricultural surplus
productionin their hinterlands.The Mission Schmidt-Kallert& Oberländerhaveidentified a
numberof potentialprojectswhich should be scrutinizedduring a detailed feasibility study;
thesepotentialprojectscomprise:

• CommercialFacilities;
• AccessInfrastructure;
• Residentialdevelopment;
• District Assemblydevelopment;
• Public Utilities;
• Social facilities.

Water supply was indicatedas the main problemin threeof the four towns, Kintampo being
the exceptionwith watersupply rankingat the fourthplace.

Contrary to the recommendationsof the mission Schmidt-Kallert& Oberländer,it has been
decidedto startwith watersupplyand sanitationas the first batchof the project.

The executive agency of the GOG will be the MLG&RD at national level and the 4
concernedDistrict Assemblies(DAs) at district level. The MLG&RD is involved in the
similar Local GovernmentDevelopmentProject (Urban III Project) for 11 medium-sized
cities co-financedby the World Bank and KIW. This project doesnot include water supply;
this componentis takencareof by otherprojects.

IWACO B.V., Division InternationalProjects
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Figure 1: Projecttowns
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2.2 THE WATER SUPPLYAND SANITATION SECTOR

2.2.1 SectorPolicies

The Water Supply and Sanitation Sector is presently influenced by 2 complementary
tendencieswhich constitute:

• decentralization
The programmefor decentralizationhas prompted the transfer of many functions of
centralto local government.Watersupply is not yet a decentralizedsubjectbut thereare
no technical reasonsto opposedecentralizationas has been shown in many countries
where it is a municipal responsibility. Sanitationon the other hand is clearly a local
governmentresponsibilityand the reinforcementof local governmentwill lead naturally
to moreactivities in this field.

• CommunityOwnershipandManagement(COM)
The principle of COM has already beenwidely applied for rural water supply in many
countriesbut it is only very recently that this concept is systematicallydevelopedand
rigorouslyapplied for rural and semi-urbanwater supply in Ghana.Not much experience
has been gained in the last sub-sectorbut the GOG seemspreparedto investigatethe
possibilitiesof COM.

These complementaryinfluences induce an environmentwhere water supply enters the
domain of local governmentand where the community will be intensively involved in its
management.This will require a consultationat district level to arrive at an adequate
definition of the rolesof the variousparties.

An important policy documentfor the mission has beenthe recently formulated Strategic
InvestmentProgramme(SIP) for community water supply and sanitationwhich applies to
rural communitiesless than 5,000persons.There exists no similar documentfor the water
supply and sanitationof secondarytowns, althoughthe SIP makessomereferencesto semi-
urban systems(target group 5,000 - 15,000persons).The SIP has beenapprovedby the
GWSC andwaits formal approvalby the MWH.

The main elementsof the SIP which could be applied to the 4 towns under consideration
are:

• the communitieswill be required to pay 7.5% of the capital cost of a water supply
systemfor the basic service level plus one half of the added costs of higher level of
service;

• over time ownershipand managementof rural and semi-urbansystemswill be shifted to
individual communities;

• mechanismswill be put in place to ensurethat householdswould be eligible to receivea
constructiongrantfor onehalf of the costof a householdlatrine.

A key conceptof the SIP is the conceptof CommunityOwnershipand Management(COM).
It is important to note that water supply is not a decentralizedsubjectand that the Ghana
Water and SewerageCorporation (GWSC) bears the final responsibility for the sector
development.The strategyadaptedby the GWSC opts, however,for a transferof ownership
of the smaller systemsto the individual communities.Many importantmanagerialdecisions,
including pricesetting,are left in this way to the communities.

IWACO B.V., Division InternationalProjects
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The role of the GWSC is being redefinedin the sensethat it will concentrateitself on the
managementof the larger urban systems (75 - 100 systems). Its rural water supply
departmentwill receive a more autonomouspositionwith a.o. a separatebank account and
will be renamedthe CommunityWaterandSanitationDivision (CWSD). Its taskwill be the
promotionof rural water supplyand sanitationschemesand to monitor and evaluateprogress
in this sector.

The ManagingDirector of the GWSC confirmed to the Mission the position of the GWSC
that the communitiesin the 4 towns shouldmanagethe water supply in thesetowns and that
the GWSC permits the integration of existing GWSC equipment in the systemsto be
constructed.The MLG&RD will requestthe GWSCto confirm this positionin writing.

Theseprinciples are being testedin two pilot districts in the Brong Ahafo Region by the
Community Water Supply and SanitationProject, sponsoredby the World Bank, which
comprisesa.o.piped watersupplysystemsfor communitiesup to 15,000persons. -

The applicationof the conceptsestablishedin the SIP in the 4 earmarkedDistrict Centres
requirescareful consideration.It is evidentthat the principle of COM is widely supported
but unfortunatelyexperiencewith systemsof comparablesize does not exist in Ghana.On
the otherhand, an infrastructurewhich will permits its applicationis beingput in place and
valuableexperiencewill becomesoonavailable.

2.2.2 SectorOrganization

The tendenciesof decentralizationand COM will require a dynamic institutional framework
which will be ableto adaptitself to changingconditionsand insights.The main actorsin this
respectare:

• the Ministry of Local GovernmentandRural Development
The MLG&RD is responsiblefor administeringGhana’sdecentralizationprogramme.As
such it is it is responsiblefor developingpolicies and legislationwith respectto DAs and
assisting, supervising, monitoring and auditing DAs as well as allocating financial
transfersto them from centralgovernment.

The implementing capacity of the MLG&RD is weak; so will the Technical Service
Centre, on behalf of the MLG&RD as the responsiblesector ministry, assumeoverall
responsibility for management,coordination,monitoring, accounting, procurement,and
contract administration.The Ministry has no experiencewith water supply and only a
limited experiencein the field of sanitation.

• the GhanaWaterand SewerageCorporation
The GWSC falls under the MWH which has primary responsibility for urban
development,setsurban and housingpolicy, and overseesthe activities of the various
parastatalagencies.Among theseis the GWSC, establishedin 1965 and responsiblefor
urban and rural water supply as well as for piped sewerage.Its functionsinclude sector
policy formulation, External Support Agency and NGO coordination, planning,
constructionandoperationand maintenance.

IWACO B.V., Division InternationalProjects
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In addition to the systemsserving the four metropolitanareas,the GWSC is responsible
for the operationof some200 smaller systemswhich mainly serveurban and semi-urban
areas,and for the maintenanceof about7,500 drilled wells fitted with hand pumpsthat
serverural communities.GWSC currentlyhas a staff of over 4,000.It has a headoffice
in Accra, nine regional offices, an areaoffice for AccralTema,regional stores,district
maintenancecentres,and a drilling unit. Of particular interest for the project are the
training centreslocated at Weija and Owebi and the Regional Offices in Kumasi (for
Ejura) andSunyani (for Atebubu,Kintarnpo, andNkoranza).

The GOG will contract the GWSC by meansof a performancecontractto managethe
National Community Water Supply and SanitationProgramme.An elaboratestructure
(refer to Appendix5) will be establishedwithin the GWSCfor thispurposecomprising:

• CWSDNational Office (national level);
• CWSD Zonal Support Teams (covering severalregions);
• CWSD RegionalOffice (per region);
• District water andSanitationteam (perdistrict).

The GWSChasan importantrole in the Sectorto play in the fields of policy formulation,
Human ResourcesDevelopment and the provision of specific services dealing with

planning, maintenance,etc. Within the Ghanagovernmentalbureaucracy,the GWSC is
the only agencycapableof managingthe implementationof more complex water supply
schemes.

• the District Assembly
The DAs were createdunder PNDC Law No. 207 (1988) andelected in February1989.
They are mandatedto “plan, initiate, coordinate,manage,and executepolicies in respect
of all mattersaffecting the peoplewithin their areaswith a view to ultimately achieving
localization of those activities”. The DAs have the ability to pass legislation, award
contracts,loan or borrow funds, and to levy taxes. They are thus the key legislative and
administrativebodies having both legal and executive authority over all developmental
activitiesin their district.

During the last four years, the DAs have been establishedand are functioning. Their
executingcapacitiesare limited; major problemsencounteredare the limited resources
(funding from central government, qualified personnel,etc.) and the coordinationof
district-level staff of the 22 centralizedDepartmentswhose responsibilitieshave been
formally transferredto the DAs.

A key personis the District Secretarywho is the seniorofficer and who determinesto a
largeextentthe quality of the GovernmentAdministrationat District level.

• the privatesector
The SIP puts much emphasison stimulating the private sector to take a lead role in
planning, construction, maintenance,and equipment distribution for water supply and
sanitation facilities. Private firms and artisans would be contractedto provide these
servicesand wherenecessarywould be given practical training and financial assistance
through hire-purchasearrangements.As far as possiblereliancewill be placedon existing
NGOs and private companies. Contracts would be awarded on basis of competitive
bidding in which the GWSC could also participate.

Specific inputs would be required for the constructionof the systems(water supply and
sanitation),supplyof equipmentand spareparts,and maintenanceandrepairs.

IWACO B.V., Division InternationalProjects
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• Non-GovernmentOrganizations
There are33 NGOs actively involved in water supply in all regionsof the country. The
most active NGOs working in this sector are Water Aid through local NGOs, the
Catholic Church, and World Vision International.The SIP assignsa particular role to
NGOs in the field of communitydevelopment.

• the communities
It is nothing new for communities to manageits water supply but this experienceis
mostly limited to simpletechnologies(dugwells or handpumps).A casehasbeenknown
for the communityof Mafi-Kumase(Volta Region)where9 villageshavebeenconnected
to a pipedwatersupplysystem(Ampadu, 1990).

The basicplanningunit of the SIP is the WaterUser Group (WUG) which comprisesa
contiguous set of houses,which collectively plan a water supply in their area. Each
would form a Water and SanitationCommittee (WATSAN) to representit during the
planning process, to organize revenuecollection, and to facilitate hygiene education
within the community. In the caseof piped water supply systemsservingmore than one
WUG, a Water User Association (WUA) will be responsible for the overall system
management.

2.3 THE PROJECTAREA

2.3.1 The Socio-EconomicSetting

Demography
The figuresused by the missionSchmidt-Kallert& Oberländer(refer to table 2.1) arebased
on the resultsof the censusof 1984 correctedfor an estimatedpopulationgrowth. The basis
for this estimateis unknown. The Mission was not able to support the figures with other
evidence;hence,the figures of Schmidt-Kallert& Oberländerwill be usedwith the remark
that thesedatawill require confirmation. -

Table2.1 Populationof the 4 towns

Atebubu Ejura Kintampo Nkoranza

Population1984 9.825 18.775 13.943 15.065

Population1993 (eat) 12.488 26.264 20.719 23.577

Populationgrowth 2.7 % 3.8 % 4.5 % 5.1 %

Source:Schmidt-Kallert& Oberlander(1993)

Income statistics
The Mission was unableto traceanyuseful surveyor study on householdincomes,either at
nationalscaleor in the projectarea. The SIP estimatesthe averageannualhouseholdincome
for rural Ghana at 175,000 Cedis (1992 prices). It is evident that households spend
significant amounts on water and sanitationbut it is impossibleto quantify theseamounts
with any certainty. We can, however,safely assumethat theseamountssurpassthe ceiling
setby the World Bank (3 - 5% of a householdincome).

IWACO B.V., Division InternationalProjects





Improvement of Water Supply andSanitation 4 District Centres Ghana (70.00089) 9

Health
Healthconditionsin Ghanaarepoor but improving,with infant mortality falling from 120 to
90 per 1000births between1965 and 1988. In comparison,the infant mortality rate in 1988
was 110 in West Africa, 50 in middle income countriesand 10 in high income countries.In
Ghanathe rate is about25% higher in rural areasthanin urban areas.This mortality rateis
in largemeasureattributableto child healthcarepracticesandis associatedwith poor quality
drinking water and inadequatesanitation facilities. Related diseases include diarrhoea,
dysentery, typhoid, cholera, schistosomiasis,and guinea worm. Dehydrationcaused by
infant diarrhoeais the main causeof deathand could be largely avoidedby simplemethods
of oral dehydration.

Comprehensivehealthstatisticsat district level areunavailablebut the Mission hasbeenable
to collect data on casesadmittedto hospitals.Thesefigures confirm the generalpicturethat
water-relateddiseasesappearprominentlyamongthe main causesof illnesses.Many factors
such is nutrition, hygiene,etc may contributeto astateof illness and it is very difficult to
isolateonespecific diseaseas the cause. Onehospital doctor,however,estimatedthat 50%
of the hospitaladmissionswere water-relatedandthat youngchildrenwerethe mainvictims.
A major concernis the prevalenceof the guinea worm and most towns had a special
eradicationprogramme.

Energy
All the 4 towns havebeenrecentlyconnectedto the nationalpower grid. Houseconnections
havebeenheavily subsidizedbut haveresultedin an impressivecoverage(Kintampo 1069,
Nkoranza 752, Ejura 961 and Atebubu 636 house connections).The VRA indicated no
particularproblemswith revenuecollection.

Local capacities
The missionreport Schmidt-Kallert& Oberlanderalreadyevaluatedthe capacitiesof the DA
which hasbeenratedas weak.

The private sector in the 4 towns should also be classified as weak; there exists a heavy
dependenceon particularly Kumasi.For the future WaterSupplyand Sanitationschemesthis
will mean:

• suppliers(spareparts)
Spare partswill either haveto obtainedin Kumasi or Accra. The GWSC reportedto
encounterno problemsin finding the requiredspareparts on the local marketin Ghana.

• contractorsand/orskilled craftsmen
All 4 towns rely on Kumasi for electro-mechanicalexpertise.Thereis capacityfor small
civil works but training for specific works (constructionof small water supply systems
and latrines)would be required.

Town lay-out
All 4 towns show a settlementpattern (refer to Appendix 7 for the town maps) with a
central coreareacontainingabout3/4 of the householdswhich could possiblybe efficiently
servedby a water supply system. The much larger and lessdenselypopulatedsurrounding
areais unlikely to be economically servedby a piped system.For thesehouseholdsseparate
water points like hand pumpsor dug wells are a feasibleoption. The shapeof the built up
areacanbe predominantlylinear or nucleated,which meansthat the shapeand the densityof
a community therefore has a pronouncedeffect on the cost for the pipe distribution
componentandalso on the total systemcost.

IWACO B.V., Division InternationalProjects
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2.3.2. WaterResources

Dataon waterresourceshavebeencollectedduring the field visits anddiscussionshavebeen
held with the hydrogeological departmentof GWSC and the Water ResourcesResearch
Institute. Information of this Instituteon existingboreholesin the 4 towns arepresentedin
Appendix8. A summaryof availablewater sourcesis givenin table2.2.

Table2.2: Summaryof availablewatersourcesin the4 towns

Description Atebubu Ejura Kintampo Nkoranza

Existing boreholes 13 registered
yields rangingfrom

0.1 to 4.8 m3/h
average:1.5 mi/h

11 registered
yieldsrangingfrom

2.8 to 8.6 m3/h
average:6.1 m3/h

12registered
yieldsrangingfrom
0.3 to 5.04m’/h
average:2.2 m3/h

6 registered
yieldsrangingfrom

0.8 to 8.2 m3/h
average:5.0 m3/h

Shallow
groundwater

availablebut limited not available available not available

Surfacewater small dam + river at
20 km

smalls~eameastof
town

river eastof town river at 4 km

Spring no very small spring
with limited yield

2 small spnngs
with limited yields

2 good springs
with goodyields

The 4 towns are located within the Voltaian SedimentaryBasin, which covers 43% of the
total areaof Ghana.It appearsthat the sandstoneformation is more favourablethanshales
becauseof the occurrenceof fissuresand fracturesdevelopedby tectonicactivity. Therefore,
sandstonemight be a good formation for abstractinglargequantitiesof water dependingon
the degreeof fracturing.

The Water ResourcesResearchInstitute did not disposeof detailed informationon water
quality per borehole. Some internal unpublishedstudies of the Institute of data from the
3.000 wells drilling programme,which hasbeenexecutedwithin the Brong Ahab Region,
permit somegeneralobservationson the waterquality of thegroundwaterin the region.

• the pH showsacceptablewater quality andfalls within the rangeof 6.5-8.5 which is also
recommendedby the WHO;

• soft water with a total hardnesslessthan 50 mg/i CaCO3 hasbeenfound in the majority
of the sources(78%). 20% of the wells hadmoderatelyhard water with values ranging
between50-150mg/i; still belowWHO-guidelineof 500 mg/l;

• total iron concentrationof mostof the wells were within standardsof 0.3 mg/l, the range
being 0.01-0.3 mg/i, while the WHO-recommendationis 0.3 mg/i. In some very
exceptionalcaseshigh concentrationshavebeenfound which causesa pungentor metallic
smell andstainlaundry;

• the manganese concentration ranged from 0.0-11.0 mg/l,while the WHO has
recommended0.1 mg/I.

• in generalthe chloride concentrationis very low. Analysesfrom mostof the wells show
valuesbetween0.0-20mg/i; WHO hasrecommended250 mg/i;

• nitrate concentrationsare low rangingfrom 0.0-29.0mg/I; for WHO the upper limit of
concentrationis 45 mg/I;

• no bacteriologicaldataavailable.
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It appearsthat the quality of groundwaterin the region is generallygood exceptfor the
presenceof iron and manganesein very exceptionalcases.Excessiron in the water itself
doesnot poseaserioushealthhazard,but it doesaffect the acceptabilityby the consumers.
This problem has been encounteredduring the field visit in Kintampo: many consumers
preferwaterfrom streamsas groundwatercontainsiron.

2.3.3. WaterSupply

An overview of the existing sourcesof drinkingwater utilized by the population,is given in
table 2.3.

Table2.3: Existingsourcesof drinking water in the 4 towns

Atebubu Ejura Kintampo Nkoranza

Pipedwatersupply Systemoperatedby GWSC;
58 housecorniections,
6 public taps

Systemno longer
functional

Systemno longer
functional

Systemoperatedby the
DA, 3 public taps

Othersources 7 boreholeswith hand
pumps
majority householdshave
shallowwells
surfacewaterfrom thedam

12 boreholeswith
handpumps
surfacewaterfrom the
streameastof the
town

12 boreholeswith
handpumps(6 out of
order),
manyshallowwells
spring
surfacewater from the
river

11 boreholeswith hand
pumps;
2 springs
surfacewaterfrom the
river

All 4 towns once disposedof a piped water supply systeminstalled either during colonial
times or in the sixties but have become obsolete in 3 towns and were consequently
abandoned.The existing system of Atebubu consistsof full treatmentof surface water,
operatesat a loss,and doesnot havethe capacityto coverthe effective demandof the town
and thereforeneeds upgrading. The town of Nkoranzahas a recently constructedpiped
systemwith the assistanceof a Dutch NGO (ORION) which is managedby the DA. Other
NGOs (World Vision, CatholicMission) haveinstalledhandpumps.

Most householdswho do not have their own water source, fetch the water from a hand
pump andpayfor it. In generala priceof 10 Cedis perbucket is being paid. Watervendors
arerare.Water from springsor streamsis also beingused,mainly for washingpurposesbut
sometimesalsodueto non-acceptabilityof waterfrom thehandpumps(iron contents).

The lack of information do not permit to estimatethe existing water demandwith great
accuracy.An extensivefield surveycarriedout in the framework of the establishmentof the
SIP estimatesthat the per capita consumptionat 20 l/c/d (with some wide variations).This
implies that the actual daily demandin the 4 townswould rangein the following order:

Atebubu : 250 m3/day
Ejura : 526 m3/day
Kintampo : 414 m3/day
Nkoranza : 472 m3/day
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2.3.4 Sanitation

Environmentalsanitationconsistsof the following components:

• disposalof excreta;
• disposalof solid waste;
• drainageof surfacewater;
• sullagedisposal.

A detaileddescriptionof the sanitarysituationin the 4 towns is presentedin Appendix6.

Disposalof excreta
A summaryof the sanitaryfacilities in the 4 towns is presentedin table2.4.

Table 2.4: Existingsanitaryfacilities in the 4 towns

Atebubu Ejura Kintampo Nkorsnza

Public sanitary
facilities

4 bucketlatrines
1 KVW latrine
1 lstnnewith sceptIc
tank

3 bucketlatrines
5 KVIP latrines
3 latrineswith sceptic
tank

7 KVIP latrines 6 KVIP latrines
6 bucketLatrines

Privatesanitary
facihties~

±40bucketlatrines 16 WCswith sceptic

tanks
10 KVIP latrines
±30bucketlatrines

somebucketlatrines somewaterclosets
with septictanks

The functioning of public latrines is remarkable;in all 4 towns peoplereportedwide-spread
utilization. In general10 Cedis is chargedfor a visit; children may usethe latrines free of
charge.Public latrinesmay well producea handsomeprofit.

The most common private sanitary facility is the bucket latrine; a common problem
encounteredwith this technologyis the difficulty to find labourersto empty the buckets,
which inducesenvironmentalhealth hazards.A strong demandexists in the 4 towns for
moreprivatesanitaryfacilities.

A casestudy on improved sanitationin Kumasi showsthat most householdsare very much
interestedin improved sanitationservices and that only modest subsidiesare required to
achieverelatively high levels of coveragewith KVIPs. Apparently it is the privacy which is
mostappreciatedby the users.

Disposalof solid waste
All 4 towns havereservedsanitarysitesfor the dumpingof solid waste.Thesesitescontain
the sanitaryfacilities as well as a location for solid wastedumping.In each town about 10
siteshavebeenfound of which only a few havebeen legalized. Local authoritiesas well as
the MLG&RD expressedaneedfor supportin this field.

Drainageof surfacewater
Visits to the 4 towns haveshownthat drainageof surfacewater is not a problem from a
public health point of view. The phenomenonof stagnantwater hasnot been found. In all
towns, except for Atebubu, erosion patterns are quite well developed becauseof the
relatively steepgradientsin thesetowns.

1) As registeredwith theDA
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Sullagedisposal
No seriousproblemshave been encounteredwith the sullage disposal. The quantity of
sullagewill increase,however,with the installationof houseconnections.

2.3.5 Conclusions

During the field surveys it becamevery clear that the population in the 4 towns do not
disposeof a satisfactorybasicwater supply service,which is defined as a protectedyear-
roundsupply of 20 litres per capita per day,preferablywithin 250 metresandnot exceeding
500 metresof all householdsand serving250 to 300 personsper outlet (SIP). We notethat
this is a minimum service level basedon the hand pump option wherethe capacityof the
pump is the limiting factor.

Thereis a need for a reliable sourceof drinking water, especiallyduring the dry season.
Unfortunately, the basic data from which the water demand could be estimated
(demography,income statistics,etc. ) lack. This will requirea socio-economicsurveybefore
a decisionon the configurationof new systemis made.

The following remarkscan be madeconcerninggroundwater:

• the information which has been obtained shows that ground water is available but
sometimes in limited quantities (Atebubu and to a certain degree Kintampo).
Hydrogeological investigations will be required to determinepossible locations and
expectedyields of boreholes,if necessaryconfirmedby testboreholes.

• althoughthe quality of ground water is generallygood, the possibility of the occurrence
of localizedhigh iron concentrationsexists.In theseexceptionalcaseswater treatmentin
theform of iron removal will haveto be investigated.

2.4 MODEL FOR SYSTEM SELECTION

2.4.1 Watersupply

Considerations
The final selectionof the mostappropriatesystemin each town will dependon a numberof
considerationsdealing with a.o. the availability of water resources, the ability and
willingness of the population to pay, the social context, existing water sources,etc. The
option retained will specify the technologyand the managerial set-up of the system. A
principle of over-riding importanceis that the technologyshould be as simple as possiblein
order to permit the community as much as possibleto operate and maintainthe selected
system.

The conceptof COM assumesthat programmesare demand-driven,i.e. the community will
decide themselveshow to improve their water supply. This requiresadequateinformation
andthe presentationof a catalogueof clearoptionsto the population.
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Technicaloptions
The 4 towns under considerationhave a significantly larger population than the towns
consideredby the SIP. It will thereforebe necessaryto investigatepipedsystemswhich will
permit COM, in more detail. The following packages,including the first four which have
beenidentified in theSIP, will be investigated:

• dug well with bucket;
• dugwell with handpump;
• boreholewith hand pump;
• smallpiped systems;
• nuclearpipedsystems;
• “conventional”piped systems.

The first three options are universally applied in rural water supply and representa
mounting servicelevel. A dug well representsthe lowest investmentper capita ($8/cap)and
is even used by individual households.A disadvantageis that wells may easily become
pollutedand areliable to run dry during the dry season.The option to equipdeepwells with
a hand pump will reduce the risk for contaminationbut will on the other hand increase
waiting times. The third option of a deepwell equippedwith hand pump requiresalreadya
significantoutlay; typical investmentfall in theorderof $ 40/capbut may rangewidely. The
possibilitiesfor contaminatedwaterarelimited.

Insteadof a boreholeequippedwith a hand pump, the boreholecan be equippedwith a
mechanized pump and supply a limited area through a small distribution network.
Limitations andconfigurationwill be determinedby the community.

A “nuclear” piped systemshould bridgethe gap betweenthe option of asmall pipedsystem
and a conventionalpiped systemand comprisesa simpleproductionunit (in principle based
on ground waterwith no elaboratetreatment)and a rudimentarydistributionsystem(i.e. the
central system).The centralsystemwill supplywater in bulk (metered)to a numberof sub-
systemswhose configuration (public taps, house connections,etc.) is determinedby the
populationof the servicearea. The central systemshouldbe slightly over-dimensionedas to
permit a flexibility for the WUGs to install increasinglyhouseconnections.

The nuclearsystemcan be consideredas a main distribution schemewith bulk water supply
at variouspointsto the community areas.The systemconsistsof the following elements:

• water sourceas the productionunit;
• piping system,to transportthe water to thevarioussupplyareas;
• storage,to balancethe differencebetweenproductionanddemand;
• electro-mechanicalequipmentto run the systemon electricity;
• connections(houseconnectionsand public taps).

Institutional proposals
COM will require the communities to be involved from the very start of a project.
Communitiesshouldbe fully involved in the selectionof the technologyand the managerial
set-upof the system.In this process,the limitations of the communitiesshould be clearly
recognizedand the appropriatesolutions adapted.This will require the establishmentof
appropriatecommunalgroupsto manage,operate,and maintain the systems.Dependingon
the complexityof the tasks,counselling,recruitmentof specific jobholders,and training will
be necessary.For some complex tasksdealing with planning and maintenance,it will be
hardto mobilize the skills at communitylevel. The SIP relies in this respecton the private
sector:theseserviceswill be contractedto contractors.
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The identified options representa sliding scaleof increasinglymore complex technology
which in turn will requireamoresophisticatedmanagementstructure.

The first threeoptionsrepresentsimple technologyand canbe handledwithout any problem
by the WATSAN Committees.Although the technologyis widely known, the maintenance
of hand pumpsmay poseproblems.This will require an adequatelyfunctioning WATSAN,
the availabilityof skilled pump mechanicsand anadequatesupplyof spareparts.

The fourth option of small piped system will require specific skills dealing with pump
operations,revenuecollection, financial management,and routine maintenance.Complex
maintenancewill be during afirst assuredby a specializedcontractor.

The option of nuclear piped systemrecognizesthe fact that a town is heterogeneousand
composedof many different ethnical groupings and factions. Collaborationat town level
may be complicatedand prone to conflicts. The community will thereforebe organizedon
basis of distinct and convenient social entities (the WUG) who will decide on the
configuration of the “sub-system” in their area (public taps, houseconnections,etc.) and
revenuecollection. The central systemmanagedby an overall coordinatingcommittee(the
WUA), will supplywater in bulk (metered)to eachsub-systemandwill chargethem for this
water.

The final decisionto equip houseconnectionswith water metersrests with the community;
the projectpolicy would be to discouragethe useof water metersfor houseconnectionsin
view of the requiredcomplexoperationsandcosts.

The WUA will have to employ personnelof sufficient qualifications to operatethe system
and to executeroutine maintenance;the more complicatedmaintenanceshall be contracted
out to contractorsor certified local plumbers(leakage,small extensions,and connections).A
separatebank account will be operatedby the WUA, which will be audited annually and
approvedby the DA; its revenuesshall be sufficient to meet all expendituresfor operations
and maintenancewhile preferably allowing for sufficient reserves for the short-term
replacementinvestmentsfor electro-mechanicalequipment.

The final option of a conventional piped system managedby the GWSC will not be
consideredin this context. Presently,all small systemsmanagedby the GWSC, operateat a
loss and there is no reasonto assumethat conventionalsystemsinstalled in the 4 towns
would be different. It is, however, quite possible, that the nuclear piped systems will
continueto grow and increasein complexity in such a way that a professionalmanagement
will be required. An option would then to passa managementcontractwith the GWSC (or
anyotherinterestedcontractor)to operateandmaintainthe system.

Conclusions
The characteristicsof the variousoptions arepresentedin table2.5.
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Table2.5: Ontionsfor watersupply

Technology
dug well with

bucket
dug well with
handpump

boreholewith
handpump

small piped

system
nuclearpiped

systems
~conventional’

.pipedsystems

O&M WUG /
WATSAN

WUG I
WATSAN

WUG I
WATSAN

WUG I
WATSAN

WUG /
WATSAN /
WUA

GWSC /
contractor

Targetpopulation 165persona 165 persons 300persons 2,400persons >2,400
persons

say > 15,000
persons

Investmentlcap 8 US $ 12 US $ 40US $ 83 US $ > 70 US $ > 125 US $

Conditions hydrogeology
WATSAN
functions

hydrogeology
WATSAN
functions

hydrogeology
WATSAN
functions

hydrogeology
WATSAN
functions

demand
(wilLmgness
andability to
pay)
hydrogeology
potential for
COM

demand
(willingness
andability to
pay)

It should be noted that the various options constitutea “growth” model in which simple
systems are supersededby more complex ones. They could also co-exist. The important
aspectis that the conceptsshouldbe applied in sucha flexible way as to permit a community
to “grow” its way from simple solutions with low service levels to the more complex
solutionswith higherservicelevels.

The principle that this project should be demand-drivenmakes it difficult to pronounceon
the final configurationof the system.Objectivecriteria for systemselectionwould include:

• Investmentper capita;
• Costprice: determinesthe price a consumerhasto payfor his water;
• Service level; relevant in particular are herewalking distancesand waiting times; water

quality is not yet seenas importantcriterium;
• Flexibility: a technicalcriteriumwhich indicatesthepossibilitiesof expansion;
• O&M: indicatesthe requirementsfor operationsandmaintenance.

2.4.2 Sanitation

Although sanitationcomprises4 components(seepara2.3.4), the systemselectionwill only
considerdisposalof excretaby meansof individual facilities. Systemscanbe classifiedas
on-siteor off-site:

• on-sitesystemsdisposeof excretaon the householdplot;
• off-site systemsincorporatecollectionby truck, pipeor bucket for treatmentand disposal

elsewhere.

Anotherclassificationis wetor dry systems:

• wetsystemsrequirewater for flushing;
• dry systemsdo not requirewater.

The following alternatives can be selected for households without a water connection
(water), where the sanitationsystemsdisposeof excretaonly, and as an alternativefor
householdswith a water connectionwhere the system must disposeof both excreta and
sullage.
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Sanitationsystemsfor householdswithout a water connection
For householdswithout a water connectionthe only alternative is the Kumasi Ventilated
Improved Pit Latrine (KVIP). The KVIP latrine is a dry on-site system.Pits are normally
2.5-3.5 m deep and some3 m3 in volume, providing over 4 years of use for an average
householdof 10 personsbefore closing or a new pit is required.The alternatingdoublepit
latrine is an alternativeto the single pit KVIP. It comprisestwo separatelargepits under
seatsor squatplates. The two pits are used alternately. When the first is nearly full it is
closedandthe contentsallowedto digestanddewaterwhile the secondpit is being used.On
filling the second,afteroneor two yearsthe first is openedand its contentsemptied,usedas
a fertilizer or otherwisedisposedof. This systempermits the householderto empty the pit
himself.

TheKVIP latrine is a technicallyacceptablesystembecauseit safely and effectively removes
excretafrom the householdenvironmentand is socially acceptable.It canbe upgradedinto a
pour-flushtoilet. The choicebetweensinglepit with a superstructurethat can eventuallybe
moved to a second pit, a single pit with permanentsuperstructurerequiring mechanical
emptying by contract or doublepit and householderemptying dependson cost and space
availability andshouldbe left to the owner.

For the constructionof a KVIP latrine the following investmentcostshave beenderived
from the StrategicInvestmentPlan:

• constructionof a simplebasicfacility: a one-pit KVIP: 100 US$;
• conversionof a bucketlatrine to KVIP: 250 US$;
• constructionof KVIP latrine with superstructure:420 US$.

For this projectthe costestimatefor the sanitationcomponentwill be basedon 420 US$ per
facility, of which amount50% will be subsidized.

Pilot units shouldbe constructedto verify costs and fabricationcapabilitieslocally. Thereis
a real possibility that costs of fabricationcould be reducedthrough modular design and
precastconcretefabricationof key components,such as the floor slab, the foundations,and
the superstructure.The constructionshouldlast for about 15 years.

Sanitationsystemsfor householdswith awaterconnection
Thefollowing alternativesfor an individual facility can bedistinguished:

• Pour-flushtoilet with sullagesoakaway
A housewith a water connectioncan haveseparatesystemsfor the disposal of excreta
(the pour-flushtoilet) and of sullage(the soakaway).Both are on-sitewet systems.The
functionof the sullagesoakawayis to percolateonly sullageinto the subsoil,which takes
place more rapidly thansewage.A largesoakawaywould be 2 m in diameterand 5,5 m
deep,and could accommodateabout650 l/d of sullage.The pour-flushtoilet and sullage
soakawaycombinationis a technically acceptablealternativefor householdswith a water
connection.
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• Water closetwith septictank
The septic tank, which is a wet on-site system, is a technically acceptablesanitation
system in areas where densities are low (householdplot sizes are large enough to
accommodatethe necessaryseepagetrenches),and wheresoil permeability is high. A
householddischarging350 l/d requiressome50 m of seepagetrench, given the medium
permeabilityof the soil. It all dependson sufficient land availability on the household
compoundfor a large enoughseepagetrench. A septic tank can be converted into an
interceptortankfor asmall bore sewerby desludgingand connectionof the effluent pipe
directly to the sewer.

The water closetwith septic tank is an individual facility which, on the long run, can be
upgradedto an off-site system,the smallboresewers.

Small boresewers,like conventionalsewers,are usedto collect wastewater from individual
properties and convey to a central location for treatment and disposal. The principal
differencebetweenconventionaland small boresewersoccursat the top endof the system,
on the individual propertyand in the streetsewers.Small boresewers,as the nameimplies,
havesignificantly smaller diametersthanconventionalsewersbecausethe small bore sewers
are designedto carry only liquids. Solids in the wastewater are settled in an interceptor
tank. The septic tank on the householdplot can serve as an interceptor tank, while the
effluent is dischargedthroughthe seweragesystem.

The characteristicsof the abovementionedalternativesaresummarizedin table2.6.

Table2.6: Characteristicsof optionsfor sanitaryfacilities

Technology

On-site
Off-site

Dry Wet

KVLP
Watercloset
septictank

Pour flush
+ sullage

Small bore
sewerage

Populationdensity
Wateruse
Soil permeability

Emptying required
Investmentcostsperhousehold(IJS$)
Expectedlife (years)

low
n.a.
low
no

450
15

low
high
high
yes

5.500
20

low
low
high
no

3.000
20

high
high
n.a.
yes

1.000
30

Although all these options qualify for subsidies, it should be emphasizedthat the KVIP-
latrine will be the basic facility. In casehouseholdsprefer other solutions, the additional
costsshouldbe born by themselves.
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3. PROPOSAL

3.1 STRATEGY

The principles setout in the SIP and discussionsheld by the Mission lead to the following
strategyfor watersupply in the towns underconsideration:

• the objective shall be the creation of sustainablewater supply systems on basis of
communityownershipandmanagement(COM);

• the systemsshall be owned and managedby the communityunder the supervisionof the
District Assembly;

• the technology shall be sufficiently simple to permit the community to operate and
maintainthe system;in principle only groundwatersystemsshallbe considered;

• the communitieswill be organizedon basisof distinct and convenientsocial entities (the
WaterUser Groups(WUGs)); the areasof the unit committeesmay well provide such a
basis

• In caseof pipedsystemsservingthe wholetown:
- an overall coordinating committee (Water User Associationor WUA) which will

employ full-time staff, will berequiredfor systemmanagementandmaintenance;
- the WUGs will decideon the configurationof their sub-system(public taps and house

connections)and revenuecollection mechanism;the central systemwill supply water
in bulk (metered)to eachsub-systemandwill chargethemfor this water;

- the WUA will operatea separatebank account,which will be auditedannually and
approvedby the DA; its revenuesshall be sufficient to meet all expendituresfor
operationsand maintenancewhile preferably allowing for sufficient reservesfor the
short-termreplacementinvestmentsfor electro-mechanicalequipment; a management
audit, executedeither by MLG&RD or GWSC, will be required;

- the WUA shall employ two mechanicsof sufficient qualificationsto operatethe system
and to execute routine maintenance;the more complicated maintenanceshall be
contractedout (to the GWSCor other qualified contractors)or certified local plumbers
(leakage,small extensions,andconnections).

• the contributionof the populationwill be determinedby the following formula:
- 7.5 % of the productionworks andthe distributionsystem.
- the superstructureand piping of public taps will be suppliedby the populationand is

deemedto form partof the 7.5 % cited above;
- 100 % of the houseconnections;

The sanitation componentshall in accordancewith the strategieslaid down in the SIP,
comprisethe following elements:

• the component will be a demonstrationproject aimed at covering at 20% of the
population;

• a health educationcomponentpromoting proper sanitary practices,householddrainage
andthe promotionof householdlatrines;

• a financing mechanismsfor individual householdsentitling them to a constructiongrant
for onehalf of the costof a householdlatrine; the additionalcostsfor higherservicelevel
will be borneentirely by the household;

• training andcertifying of local artisans.
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The formulafor the contributionof the population is basedon the SIPwhich related to rural
water supply and which will mostly be renderedin kind. Urban water supply will be
different; a reasonablecontribution will be necessaryto promote the necessarysenseof
ownership.The MLG&RD should insist that the populationwill financeat least the piping
and superstructureof the public taps it uses and that a token contribution of some
significance is paid to the construction of the system. The ability of the population to
contributethe exactamountsstipulatedabovewill needto be verified duringa first base-line
survey andcouldbe revised.

3.2 WATER SUPPLY

Noting the uncertaintyof the demandand the (willingnessand) ability of the populationto
pay, the Missionproposesto examine3 scenariosapplyingthe differentoptionsidentified in
para2.4.1.The 3 scenariosarethe following:

• provisionof drinking waterby meansof handpumps(the basiccondition);
• applicationof severalsmallpiped systemswith an isolatedservicearea;
• application of a centralized nuclear piped system with 2 options: a

demand.

The 3 scenarioswill be basedon the parameterselaboratedin table3.1.

low and a high

Table3.1: Parametersfor the 3 options

Description Atebubu Ejura Kintampo Nkoranza

1. Population1993 12.500 26.300 20.700 23.600
2. Populationgrowth(%) 2,7 3,8 4,5 5,1
3. Population2000 15.000 34.200 28.200 33.400
4. Coverage(%) 60 60 60 60
5. Populationserved 9.000 20.500 16.900 20.100
6. Built-up area(km2) 5,2 1,4 6,0 6,4

Handpump option
The most basic option to be applied is the hand pump option. The assumptionis that, to
satisfy the demand,a certain number of boreholeswill be drilled and equippedwith hand
pumps. An averageof 300 people per hand pump will be applied. The number of 300
personsper hand pump is basedon the assumptionthat the pump is being operatedfor 8
hoursa day with a capacity of 12 1/mm. This meansa productionof 5.760 litres per day.
With a humanconsumptionof 20 l/c/d 288 personscan make useof the pump on daily
basis.

The costpricefor the drilling of a boreholeand the equipmentwith hand pump is estimated
at US$ 15.000.

Smallpiped system
Application of the small piped systemon communalbasis in the 4 towns will be basedon
the following criteria:

1. Population
2. Consumption

2.400 people
20 l/c/d
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This means a total distribution capacity of 60 m3/day (including leakagesof 20%). The
investmentcosts for sucha small systemhasbeenestimatedas follows:

20.000
50.000
80.000
50.000

200.000

Uss
US$
US$
US$
Uss

Nuclear piped system
The scenarioof anuclearpiped systemwill consider2 options: a low and a high demand.
The difference betweenthe 2 options hasbeenexpressedin the design criteria concerning
the typeof connectionsto the systemandthe specific consumptionper person:

Low demand:
• 100%public taps;consumption15 l/c/d;
High demand:
• 80% public taps;consumption30 l/c/d;
• 20% houseconnections:consumptionof 75 lIcid.

Results
The resultsfor the 4 towns have beensummarizedin table 3.2 for the option
high demand(refer to Appendix9 for a break-downof the costestimates).

of low- and

Table 3.2: Resultsof the 3 options

A. Handpumpoption Atebubu Ejura Kintampo Nkoranza

1. Requiredhandpumps
2. Existinghandpumps
3. Additional handpumps
4. Investmentcosts(US $)

30
7

23
345.000

69
12
57

855.000

57
12
45

675.000

67
11
56

840.000

B. Small pipedsystem

1. Requiredsystems
2. Investmentcosts (US$)

4
800.000

9
1.800.000

7 J
1.400.000

8
11.600.000

Cl. Nuclearsystemhigh demand

1. Requireddemand(m3/day)
2. Investmentcosts(US$)
3. Investmenticapita(US$)
4. Contribution/capita(US$)

441
1.580.618

175
13

999
1.389.603

68
5

824
1.816.971

108
8

978
~.064.394

103
8

C2. Nuclearsystemlow demand

1. Requireddemand(m3/day)
2. Investmentcosts (US$)
3. Investment/capita(US$)
4. Contribution/capita(US$)

169
1.444.486

160
12

384
1.119.238

55
4

317
1.617.216

96
7

376
.683.399

84
6

1. Boreholeequippedwith submersiblepump
2. Pipingsystem:1.000m 4 80 mm PVC
3. Reservoir(30 m3)
4. Electro-mechanicalequipment
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Evaluation

An evaluationof the 4 scenariosis presentedin table3.3.

A financial evaluationof the variousoptionsis presentedin Appendix 10.

22

Bearing in mind that the consumer pay actually 1.000 Cedis per m3 (correspondingto
10 Cedisper bucket), the recurrentcostsper m3 is significantly lower thanactually paid. It
is suggestedthatthis advantageis passedon to the consumerwhich in turn will also increase
the demand.A systemof tickets as used in Nkoranza,would probably the most appropriate
solution.

Table 3.3: Evaluationof the scenariosfor water supply _________________

It appearsfrom this table that a nuclearpiped systemin the towns of Ejura, Kintampo, and
Nkorariza clearly the most attractiveoption; in Atebubu a nuclear piped systemrequires
higher investmentbut could result in a lower O&M costs.The unknownparameterin this
respect is the effective demandwhich should be determinedat the early stagesof this
project. The handpump option is the mostattractivescenariofrom a financial point of view
but will quite probablynot acceptedby the population.

The applicationof a nuclearpiped systemimplies that a water supplyschemeis only feasible
within the built-up area of the 4 towns ~opu1ation density is the criterium here). We
estimate that 60% of the total population will utilize the system; a figure still to be
confirmed during the additional socio-economicsurveys.The remaining 40% live either in
the built-up area but do not wish to use the system, or outsidethe built-up area. In this
area, the hand pump option seemsto be the appropriatesolution. This solution can be
realizedthrough successiverelatively cheap interventions. Interventionsby other donors
and/or NGOs are possible. We thereforerecommendto consideronly the capital-intensive
options in the framework of this project, i.e. the upgradingthe physical infrastructureof the
4 towns, and to utilize the remainingprojectfundsfor the other infrastructuralcomponents.

For future planning, we proposeto retain the scenarioof a nuclearpiped systemin all 4
towns; thefinal option to retain shouldbe determinedduringan inceptionphase.

Scenano hand pumps small piPed system
nuclearpipedsystem

low demand
nuclearpipedsystem

high demand

Investment/cap(US $)
• Atebubu
• Ejura
• Kintampo
• Nkoranza

38
42
40
42

89
88
83
80

160
55
76
84

175
68
108
103

Servicelevel fair good good very good

Flexibility none some good good

O&M ++ + 0 0

08cM (Cedis/m’)
• Atebubu
• Ejura
• Kintampo
• Nkoranza
Recurrentcosts
(Cedis/m’)
• Atebubu
• Ejura

• Klntampo
• Nkoranza

156
156
156
156

469
469
469
469

192
93
112
104

433
199
241
213

83
45
53
55

176
86
103
97
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3.3 SANITATION

The constructionof sanitary facilities concerns mainly domestic unities for a single
household.Only in some exceptionalcasespublic facilities can be considered.The process
of assignmentof the facilities will be demand-drivenwhich meansthat householdshaveto
showtheir interestbeforebeingtakeninto consideration.

The most prominentoption to bepromoted will be the KVIP latrine, which is a dry on-site
system.This systemis alreadyvery well knownin Ghanaand is beingapplied for public as
well as domesticfacilities.

The investmentcosts per latrine is 420 US $ of which amount50% will be subsidized.The
promotionof thesesanitaryfacilities will be consideredas a demonstrationproject aimed at
covering 20% of the population in 1995. On the basis of 10 people per household,this
meansthe following numberof latrinesper town:

Table3.4: Sanitationcomponent

Town
Population

1995
Numberof

.latrines
Subsidy
(US $)

Atebubu
Ejura
Kintampo
Nkoranza

13.700
28.300
22.600
25.800

269
560
450
510

54.600
117.600
94.500
107.100

Total 89.900 1.780 373.800

The other options which have beenmentioned can also be taken into consideration; the
amountof the maximumsubsidy(50 % of the investmentKVIP latrine) will be maintained
and the additionalcostswill haveto be born by the owner.

3.4 INSTITUTIONAL ASPECTS

3.4.1 General

A major effort of the project will be dedicatedto assurethe sustainabilityof the project
results. This will requireactivitiesto:
• mobilize and organizethe communities:key conceptshereare the WATSAN Committees

andthe WUAs;
• reinforce the implementingcapacity of involved governmentinstitutions:this involves the

MLG&RD at nationallevel andthe DWSTsat district level.
• createan “enablingenvironment’which supportsthe community-levelorganizationsin its

functioning;key conceptsarehereinvolvementof the privatesectorand sectoralsupport.

3.4.2 Mobilization andOrganizationof the Communities

Water UserAssociations
The retainedoption of a nuclearpiped systemshouldbe operatedby a WUA. A WUA is an
autonomousbody with its own charter, adoptedby resolutionunder the laws andjurisdiction
of the DA so that it will be ableto actas a legal entity (e.g. openingbank accounts,hiring
and firing personnel,enteringin contractualarrangements,etc.).
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Important issueswhich will requireadditionalinvestigations:

• the relation with the DA: the WUA should be autonomousand not under the control of
the DA; the DA, however, should be ableto nominateits representativesin the general
meetingof theWUA;

• the ownership of the system: COM assumes ownership by the community. This is
clearly the casewith the sub-systemsbut could lead to controversieswith regardto the
central system. Solutions could either be situated in lease-arrangementsbetween the
Governmentand the WUA for the central systemand/or conditional transfer, implying
the transferas soonas the WUA meetscertainrequirements(e.g. financially break-even,
technicaladequacy,etc.).

The WUA will compriseof a general meeting, an office of elected officers, and directly
engagedpersonnel. The final compositionof the generalmeetingwill dependon the social
structureof the town; minimally eachWATSAN Committeeshouldhaveits representativein
the meeting; additional memberscould be nominatedby the DA or other important social
groups (business,religious leaders,youth groups, etc.). The office consistsof regularly
elected officers whosemandatewill be defined in the Charter. The Office will minimally
compriseof a President,a Secretary,anda Treasurer.

Thetasks of the WUA include:

• to operate and maintainthe central systemto ensurea reliable supply of water of an
acceptablequality;

• to collect sufficient revenuesto assurethe operatingcostsaremet as well as future major
repairsandreplacements;

• to promote,approveand supervise(eventual)extensionsof the system;
• to takeall appropriateactionsto ensurethe sustainabilityof the system.

The Office will hire and direct personnelfor operating the system. We estimate that
consideringthe technologyproposed,two mechanicssufficient. Simple maintenancecould
be carriedOut by them but complexmaintenancewill be contractedout to contractors(The
contract for the installation of the electro-mechanicalworks will comprise a maintenance
contract for one year, renewablefor anotheryear). The collection of revenueswill be
primarily done by the WATSAN Committeeswho will settle their actual consumptionwith
the WUA; the accounting will be the responsibility of the Office but an intermittent
interventionof a clerk/accountantis foreseen.

The establishmentof the WUA shouldbe realized as soonas projectconditionspermit. This
will provide the project a vehicle to mobilize and coordinatethe community but will also
permit to mobilize andpreparethe mechanicsfor O&M.

WATSAN Committees
EachWUG should create its own WATSAN Committeeto improve and manageits water
supply and sanitation. As with the WUA, a WATSAN Committeeshould be registeredas
an autonomousentity adoptedby resolutionunder the law andjurisdiction of the DA so that
it is ableto opena bankaccount.
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The role of the WATSAN Committee in the programmecould comprise the following
elements:

• to plan the improvementof watersupply and sanitation;an importantpart would be the
decision to participate in a nuclear piped system and the determinationof the final
configuration of the sub-systembut also improvementsin environmentalsanitation(e.g.
drainage,solid wastecollection,public latrines,etc.) could form part of such a plan;

• to implement the plannedimprovements;here again, an important aspectwould be the
implementationof the nuclearpiped system(e.g. the collectionof the contributionof the
population(in moneyor kind), the organizationof self-helpactivities, andthe contracting
of local contractors/craftsmen);

• to operateand maintainthe improved facilities; this will require for the nuclear piped
systemthe collection of revenues,the maintenanceof the createdwater points (hygiene,
working order)and the integrity of the sub-system(leakage,illegal connections):the first
2 activities will be normally contractedto attendantswho will work on commissionbase
(20%);

• to facilitate hygieneeducation.

The WATSAN Committeesshouldbe establishedas soonas projectconditionspermit. This
is essentialfor launchingthe water supply componentbut they will also provide a meansto
promotethe sanitationcomponent

Sequencing
The promotionof the WUAs andthe WATSAN Committeeswill require a sequenceof well
plannedinterventionswhich areinterrelated. We foreseethe following interventions:

Preliminaryinvestigations
Surveyswill be requiredto assessthe real demandfor improved watersupply and sanitation
and the (willingness and) ability of the populationto pay for theseimprovements(socio-
economic survey). An assessmentof the social structure of the communities will be
requiredto map the social structures,to define the most appropriateunit areasfor WUGs,
andto identify the communityleaderswho might take a role in eithera WUG or the WUA.
The resultsof thesesurveysrepresentimportantdata when consideringthe final option for
the watersupplysystem.

Preparation
Before informing the communities on the proposition of the project, a field manual
containingthe project strategy,the plannedinterventions,and supportingmaterialsmust be
prepared.Importantcomponentsof the field manualcomprise:

• a sequenceof activities;
• a cataloguewith optionscontainingstandarddesigns,specificationsand costestimates:

- water supply;
- sanitation;

• an organizationalset-upof a WUA comprisingacharters,guidelinesfor its composition,
organizationcharts, job descriptionsand qualificationsof key personnel;a similar set-up
shouldalsopreparedfor a WATSAN Committee;

• a designof a hygieneeducationprogramme.

The resultswill require closeconsultationwith the MLG&RD andthe DWSTs which should
be mobilized by then. The DWSTs, supportedby the project, shall be the principal agents
for the nextstages.
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Mobilization
The WUGs will be visited by the a DWST and guided through a processof community
meetingsthat would identify or establisha WATSAN Committeeto lead the community in
the project. Somebasichygieneeducationwould be introducedto help peopleunderstand
the links betweenwater, sanitation,andhealthandthe importanceof hygieneeducation.

In a series of consultationsbetweenrepresentativesof the newly establishedWATSAN
Committees,the DA, and the project, the WUA will be establishedand its composition
determined. Necessarydecisionsshould be passedby the DA to affirm the autonomous
positionof the WUA andthe WATSAN Committees.

Planningand strengthening
The detailsof the project in the communitymustbe preparednext. The DWST will leadthe
WATSAN Committees through a series of activities to identify community needs and
preferences. A community survey would be conductedby the WATSAN Committee. The
DWST will presentthe catalogueof availableoptions and explain the technicallimitations
and the implications for the community in terms of initial commitmentfees and recurrent
O&M payments.The resultsof thesediscussionswould be laid down in a “Facilities and
Management Plan” which will cover at least water supply but could also include
environ,mentalsanitation(communal sanitary facilities, drainage,and waste collection and
dumping). This phaseculminatesin a requestfrom the WATSAN Committeeto the WUA
with a detailedproposaland the confirmation of the community that it agreesto conditions
setby the WUA. The WUA will examineand duly approvein close consultationwith the
projectthe proposaland passa contractwith the WATSAN Committee.

The WATSAN Committeesand the WUA will be strengthenedduring this stage. This will
comprise for the WUAs assistingin the recruitmentand selectionof its personnel(i.e. 2
mechanics will be required per system), training and organizationdevelopment. The
WATSAN Committeeswill be trainedto strengthenits leadershipandorganizationalskills.

Implementationof the water supplycomponent
The implementationwill needto follow the rhythmof the constructionof the centralsystem
by international contractors. The constructionof the sub-systemswill be done by local
contractorsand/or craftsmenand managedby the WATSAN Committeesand can therefore
follow the naturalprocessdeterminedby the communitiesitself. Piped and accessorieswill
be suppliedby the project; self-help in the form of digging trenches,etc. is possiblein this
stage.The WUA will supervisethe constructionand approvethe realizedworks beforethey
are connectedto the central system. Much dependsduring this stageon the performanceof
the WATSAN Committees as they will organizethe inputs of the communitiesand liaise
with the WUA for overall coordination.

The WUA will be closely associatedwith the designandconstructionof the central system.
Their personnelwill be madeavailableto the project as supervisorsin order to obtain full
familiarity with the system. Induction training by the GWSC will be provided by them.
The WUA will be a full participant during the commissioningand handing over of the
systems. Training will aim at preparing the WUA (and WATSAN Committeesto a limited
extent)for operationsandmaintenance.

OperationsandMaintenanceof the watersupplysystem
The WUA will be in full chargeof thenew system. Thestaff is qualified for operationsand
routine maintenance;complex maintenancewill be handled by qualified contractors(the
contract for the supply and installationof the electro-mechanicalequipmentwill include a
full-year warranty anda oneyearservicecontractrenewableby the WUA for two years).
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Accounting will be done underthe responsibilityof the treasurer;a part-time interventionof
anaccountantmight be required.

An important tool of managementwill be a monitoring system;this systemwill be simple
but comprisethe most relevant performanceindicators. It will be necessaryto have an
annual audit of the accounts followed by a managementaudit of the total system
performance. This shouldbe basedon a participativeevaluationwhich could be carriedout
by the MLG&RD, the zonal teamof the Community Waterand SanitationDivision of the
GWSCandthe WUA.

Training during this stagewould comprisecall-back visits to review systemsperformance
andproblemsolving.

Sanitationand HygieneEducation
Fromthe very startof the programmethe WATSAN Committeesshallparticipatein hygiene
educationand sanitation. The construction of household latrines is a decision of the
individual households but the WATSAN Committees could assist in providing the
householdswith the necessaryinformationand decisionmaking.

3.4.3 Reinforcementof the implementationcapacity

Ministry of Local Government& Rural Development
The MLG&RD has no previousexperiencein water supply and sanitationbut will require
the expertiseto implement and monitor water supply and sanitationprojects. A light
structurein the MLG&RD should suffice. It is proposedthat the requiredprofessionalstaff
for this activity would be attractedthrough this project and will be absorbedwithin the
Ministry after completion of this project. Training of this staff would mainly comprise
training on-the-job.

District Water andSanitation Team
The DA will mobilize a District Water and SanitationTeam (DWST) comprisingexisting
district personneland locally-basesline-ministry staff (e.g. Ministry of Health, Department
for CommunityDevelopment,etc). The tasksof the DWST comprise:

• implementationof the plannedinterventionsof the community developmentpackage;
• focal point of the water supplyproject; responsiblefor the designand quality of the sub-

systems(“ inspection”);
• managementof the sanitationcomponent;
• implementationof the hygieneeducationprogramme.

The DWST will be supported by technical assistanceand a comprehensivetraining
programmewill be requiredto ensurethe long-termviability of this concept.

3.4.4 EnablingEnvironment

Privatesector
The SIP includesa private sectordevelopmentcomponentto encouragecommunitiesto pay
directly for services and to promoteprivate sector involvement in planning, construction,
maintenanceand spareparts distribution. A relevant role for the (local) private sector in
thisprojectwould be situatedin:
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• constructionof the sub-systems(pipe-layingreticulationsystem,installationof public taps
and houseconnections,constructionof sanitaryfacilities (latrines));

• maintenance(complexmaintenance,piperepairs);
• supply of materials and spare parts (small diameter pipes and accessories,sanitary

equipment).

The project will stimulatethe engagementof local contractorsand/or craftsmen and will
assistthem technicallyandfinancially andby practicaltraining.

Sectorsupport
The SIP (and the CWSP)have proposedan institutional framework which is presentedin
Appendix5. The CWSPhas startedits first activities and will probablyfully operationalby
mid 1994; relevantexperienceswill thereforebe availablewhenthisprojectcommences.

The project should thereforemake full useof theseaccomplishmentswhich will be situated
in:

• the experiencesgainedwith piped watersupply in small urbancommunities(up to 15,000
inhabitants);

• the developedapproachesand materials(technical specifications,promotionmaterialsand
training materials);

• the zonal support teams, especially important for advice on system extensions/sub-
systems,monitoringandfollow-up.

3.4.5 Training

Training will comprisea major activity of the project and will cover the target groups
identified above. It should be noted that a training network has beenestablishedin the
frameworkof the SIP; the training in the projectshouldthereforeutilize as muchas possible
training approachesand curriculum already established. It is thereforerecommendedto
associatethe TrainingNetwork Centrefor Waterand WasteManagementof the University
of Kumasi with the training contentsof this project.

An indicativeassessmentof training needsis given in table3.5.
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Table 3.5 Indicateassessmenttraining needs

TARGET GROUP TRAINING NEEDS TRAINING METHODS

National (MLG&RD)
• sanitaryengineer
• CommunityDevelopment

Coordinator

• Projectplanning,implementation,
monitoringandevaluation,

• Low-costwatersupplyand sanitation(5E
only),

• Principlesof communitymanagement;
• Performancemonitoring

Trainingon-the-job,
Specializedcourses

District (DWS1) • Projectplanning,implementation,
monitoring and evaluation;

• Low-costwatersupplyandsanitation;
• Needsassessmentanddemandpromotion;
• Usercapacitybuildingfor community

management

Trainingon-the-job,
Specializedcourses,
Counselling

District (DA) • Orientationlow-costwatersupplyand
sanitation,

• Principlesof Communitymanagement,
• Sectorpolicies,
• Rolesandresponsibilitiesof involved actors

Workshop

Communitygroups(WATSAN
Committee)

• Orientationlow-costwatersupplyand

sanitation,
• Principlesof Communitymanagement,
• Communicationskills,
• Hygieneeducation,
• Rolesandresponsibilitiesof involved actors

Workshop

Communitygroups(WUA)
• Office holders

• Orientationlow-costwatersupplyand
sanitation;

• Principlesof Utility management
- O&M,
- Accounting,
- Planning;
- Consumerrelations

• Communicationskills;
• Rolesandresponsibilitiesof involved actors

Workshop
Specializedcourses

Communitygroups(WUA)
• Mechanics

• Principlesof watersupply
• Operationsof a watersupplysystems,
• Routinemaintenanceandtrouble-shooting,
• Plumbingandleakagecontrol,

Induction trainingGWSC,
Assist in supervisionduringconstruction,
Trainingon-the-job

Privatesector
• local contractors,
• craftsmen

• Skills training
- pipelaying andplumbing,
- public tapsandhouseconnections,
- KVIP latrines,

• Smallbusinessadministrationand marketing

Practicaltraining
Counselling

IWACO B.V., Division International Projects





Improvementof Water Supply andSanitation 4 District CentresGhana_(70.00089) 30

3.5 PLAN OF OPERATIONS

The project comprise 3 clusters of activities which follow each a different rhythm of

implementationandrequirecarefulsynchronizationfor that reason.Theseclustersconstitute:
• the institutional strengtheningcomponentcomprisesthe establishmentof an efficient

implementing organizationsat different levels (national and district) which will continue
the activities after completion of the project. This activity follows a sequenceof
mobilization, training, andtransferof responsibilities.

• the water supply component entails the implementationof a major infra-structuralworks.
Efficiency and tight scheduleswhich do not allow outside interferences,are essentialfor
its implementation. This cluster follows a sequenceof activities dealing with data
collection, design,construction,andcommissioning.

• the community developmentcomponentaims at permitting the communities to plan,
improve, and manage its water supply and environmental sanitation. Its rhythm is
determined by the recipient communities. This component follows a sequenceof
information,mobilization, actionplanning,andimplementation.

The earmarkedactivities have been grouped together in logical elements with clearly
distinguishedoutputs and are indicated in the barchart of activities (see table 3.6 and
Appendix 11 for adetaileddescriptionof identified activities).

Preliminaryinvestigationscomprising a socio-economicsurvey and hydrogeologicalsurveys
will be necessarybeforethe final option canbe identified andthe projectappraised.

A preliminarytime schedulewouldreadas follows:

• preliminaryinvestigationsand
projectappraisal : 6 months

• projectapproval : 2 months
• negotiations : 6 months
• selectionof consultants : 4 months
• mobilization : 1 month
• preliminarydesign : 2 months
• detaileddesign : 4 months
• preparationof tenderdocuments : I month
• tendering : 4 month
• construction : 9,5 months
• sanitationcomponent : 18 month

This time scheduleis basedon the assumptionthat the Governmentof Ghanawill request
the KfW and will be granteda Project PreparationsFacility to start project preparations.
This would permit mobilizationimmediately after completion of projectnegotiations;if this
is not possible,all dateswill be delayedby 4 months.

An Inception Report shall be submitted after two months after mobilizationn and shall
comprise
• detailedproposalsfor the watersupply systems(preliminarydesignwith costestimates);
• detailedproposalsfor the managementof the proposedsystems;
• detailedproposalfor sanitation;
• detailedplan of operations.
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3.6 IMPLEMENTATION

3.6.1 ImplementingOrganization

The implementing agency will be the MLG&RD which will assisted by a Technical
AssistanceTeam (JAT) comprisingan expatriateadvisor and supportingstaff (TA). He will

be assistedby Ghanaianprofessionalstaff (a coordinator community developmentand a
sanitaryengineer).The sanitaryengineerwill be temporarily financedthrough the project
but who will be absorbedwithin the Ministry after completionof the project.

The tasksof the MLG&RD will be:

• projectmanagementandcoordinationof the involved parties;
• approvalof technicalproposalsandreports;
• tendering; -

• acceptanceof completedworks;
• progressmonitoring andevaluation;
• consolidationof DA accountsfor sanitaryfacilities.

The scope of these tasks is limited and does not require an elaborate implementing
organization.The exampleof the Local GovernmentDevelopmentProject wherethe TSC
acts as implementing agencyon behalf of the MLG&RD does not hold as that project is
much more complex. The MILG&RD does,however, require specifics inputs for the water
supply component.A direct collaboration with the GWSC who is the only governmental
agency with the required expertisewould be preferable,especially as the TSC lacks the
specific capacity for water supply and sanitation. It should be also noted the MWH is
upgrading the GWSC (i.e. the CWSD) to implement community water and sanitation
projects.

The counterpartof the MLG&RD at district level will be the DA. The DA will mobilize a
District Water and SanitationTeam (DWST) comprising existing district personnel and
locally-bases line-ministry staff (e.g. Ministry of Health, Department for Community
Development,etc). The tasksof the DWST comprise:

• implementationof theplannedinterventionsof the communitydevelopmentpackage;
• focal point of the water supplyproject; responsiblefor the designand quality of the sub-

systems(‘ inspection”);
• managementof the sanitationcomponent;
• implementationof thehygieneeducationprogramme.

The TAT will manageand coordinatethe inputs of the variouspartiesindicated in table3.7
and advisethe MLG&RD on all matterspertainingto the project.
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Table 3.7: Requiredprojectinputs

Activity Actor

Project management andcoordination MLG&RD / TAT / NationalProfessional
Personnel

Engineeringdesignandsupervisionduring
construction

Consultants/ GWSC

Communitymobilization DWST JDCD / DA / NGO

Training TNC / GWSC

Construction of the water supply system Contractors

Hygiene Education DWST/ DA / ThC

Financingmechanism for sanitary facilities DWST/ MLG&RD

Construction of sanitary facilities Local contractors I artisans

Operations and routine maintenanceof the

system
Community

Complex maintenanceand repairs Contractor andlor GWSC

Consultancyservicesshouldbe providedby a (consortiumof) consultingfirm(s) which will
provide local and internationalexpertise.Special attentionshouldbe given to the community
developmentcomponentwherethe deploymentof a NGO could be advantageous.In that
casewould the NGOhaveto participatein the consortium.

The TrainingNetworkCentrefor Water and WasteManagement(TNC) at the University of
Sciencesand Technologyin Kumasi is the leading institute in the field of training of rural
water supply and sanitation. The TNC is a.o. charged with the implementationof the
training component of the CWSP. They have no experience in urban water supply
operations; this expertise rest solely with the training departmentof the GWSC. It is
therefore proposed that a consortium of TNC/GWSCwith TNC as lead firm, will be
commissioned for the training component and the hygiene education programme.

The construction of the central water supply system will be done by international
contractors. The partition in contracts should be carefully examined in order that such
contractsmay proveto be sufficient attractiveto an internationalcontractor. The contract for
the supply and installationof electro-mechanicalequipmentwould include a full one year
warranty,and a one yearservicecontractrenewableby the communityfor two years.

Drilling comprises a limited number of boreholes and should be contracted locally. A
contribution in kind by the population (e.g. digging of trenches, etc.) is not foreseen.

The construction of the sub-systems and sanitary facilities will be done by local contractors
and/or artisans. They will be supported by a programme of training and certification. A
contribution in kind by the population is possible.
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3.6.2 Monitoring andEvaluation

A monitoring system will be established which will cover the main areas of project
intervention comprising at least:

• specificprojecttargets;
• projectexpenditure;
• performanceof specificprojecttargetgroups

- WUA;
- WUGs;
- Plumbers;
- Artisans;

• system performance.

The project should be supervised regularly(preferablytwice per year).

The regular monitoring and evaluationafter completionof the project will be of the utmost
importanceto guaranteeproperperformance.It would be wise to haveto annualaudit of the
accounts be accompanied by a management audit of the total system performance. This
should be basedon a participative evaluation which could be carriedout by the MLG&RD,
the zonal team of the Community Water Supply and Sanitation Team of GWSCand the
WUA.

3.7 COSTESTIMATES

The detailed cosst estimates arepresentedin Appendix9 and amountto:

Component Foreigncurrency
(US $)

Local currency
(*1000 Cedis)

• Water supply
• Sanitation
• Consultancy
• Operatingcosts andmiscellaneous

4.871.400
0

973.075
195.000

869.200
373.800

0
93.200

Physicalcontingencies 789.114 153.276

Pricecontingencies 509.534 288.833

TOTAL 7.338.123 1.778.883

GRAND TOTAL (all in US $) 9.561.654
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4. PROJECTJUSTIFICATION AND RISKS

4.1 JUSTIFICATION

The financial evaluationpresentedin Appendix 10, demonstratesthat it possibleto operate
piped water supplysystemsat a soundfmancial basis.Recurrentcostper m3 is significantly
lower than the actual price paidfor water and only in the mostunfavourablecase(Atebubu
scenario:nuclearpiped system-lowdemand)would the costprice approachthe actual water
price. By passingthis advantageto theconsumersit is quite possiblethat the demandwill be
stimulated. The WUAs are authorizedto determinetheir own tariffs; thesetariffs would fall
in the rangeof 200 - 450 Cedis/m3 (or 2 - 5 Cedis/bucket)in the caseof the low demand
scenariofor nuclearp[iped system.

The project will reduce water related expendituresby providing cheaper water to the
consumersandwill thereforehavea positiveimpacton householdincomes.

The project would assistto improvethe healthstatusof the populationby improvinghygiene
through increasing the quantities of water consumed, and changing behaviour through
hygieneeducation, by improving the quality of drinking water, and by improvementsin
sanitation. All diarrhoea related diseaseswould be expectedto decline. Improved sites
aroundwaterpointswould interruptthe transmissionof guineaworm.

The projectreinforcesthe policy of decentralizationby involving the DAs in water supply
andsanitation.

4.2 ENVIRONMENTAL CONSIDERATIONS

It goes without saying that the installation of a water supply systemwill induce larger
quantitiesof water to be usedby the population.This meansthat more attentionshould be
paid to the problem of sullagedisposal.Furthermorethe installation of improved sanitary
facilities like KVIPs and soakawaypits will createa dangerof groundwaterpollution. This
problem has already beenbrought forward in Atebubu. In case of a central water supply
systemprotectionof the water sourceshouldbe envisaged.

4.3 RISKS

Riskswill be situatedin:

• the availability of groundwater(sufficient yields, quality, etc.);
• the applicationof the conceptof CommunityOwnershipandManagementin towns of this

size;
• the implementingcapacityof the MLG&RD.

Theseriskscanbe mitigatedby:

• theavailability of groundwater will haveto be assessedin a specialground waterstudy;
• the concept of COM will have to be introduced by a comprehensiveprogrammeof

community information,training and education;
• the MLG&R]) will attracta qualifiedsanitaryengineerand requestthe technicalexpertise

of the GWSCfor the implementationof the water supplycomponent.
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Enclosure1

TERMS OF REFERENCE

IDENTLFICATION OF IMPROVING THE WATER SUPPLY OF THE SECONDARY

CENTRESOF ATEBUBU, EJURA,ICINTAMPO AND NKORANZA

INTRODUCTION

The GovernmentofGhana(COG) andthe Kreditanstalt~r Wicderaufbau(1(1W) considerthe
possibilities of cooperationfor the upgrading of the secondarytowns of Atebubu, Ejura,
KintampoandNkoranz&. As a first activity in this framework, anidentificationmission *111
befieldedto idemi~ithepossibilitiesfhr improvingthesupplyof drinkingwalerin the 4towns.

2 OBJECTIVE

The objecthcof the identificationmissionis to claborateinstitutionalandtechnicalproposals
concerningtheappropriateestablishmentof dcceninhzedwatersupplysystemson thedistrict
level; the proposalswiJI refertothe implementationof thefuture water supply projectas well
as to the subsequentmanagementandoperationof the systems in the4 towns.For this purpose
the missionwill regardthe present situationof watersupply andsanitationand the socio-eco-
noSe environmentin the above mentionedtowns as well as the new strategy for the rural
water supply sector in Ghana.

3 OUTPUT

The Missionwill provideacomprehensivereportwhichwill containatleast:

• a descriptionofthepossibletechnicalunprovenientswith costcstmatcs;

* a descriptionof the institutional set-upandthe reqaixernentsin terms of institutional
arrangements, regulation.andresources;

* a justificationof the proposed investments(hard andsoft component)in terms of fin-
ancialandsocialfeasibility;

* an assessmentof inherent risks and meansto reduce therisks;

* a Plan of ImplementationandOperationscomprisingaplanningof recpiired activittes
andthemodalitiesof execution.

The proposalshall be in line with the existingpolicies of the GOGand be basedon the prin-
ciples of CommunityOwnershipand Management (COM)

‘Refa~ to the mission report of mcsn SchmidtrKauertand Oberthndcr, Proj cct Idettfication MissionPromodng
SecondaryTowns in Ghana, Final Report,Apnl 1993.

—l —
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4 APPROACH

TheMission‘~sil1:

* ~
6~rj~y relevant litej4’ge and reportson thewatersector in Ghanathe relevantSti-

nitiozs, andany otherstudypertinenttothe investmentunderconsideratioa,

* conductinterviewswith rpresentativesof involved agenciesand/or institutionsand

otherinterestedpersonsandassessthesituationon site;

* establishamodelof feasibletechnologicalandinstitutionaloptions andthe conditions
underwhichtheidentifiedoptionscanbe applied;

* identify the feasibleoptionsfbr improvingthe watersupplyof the 4 concernedtowns
andthe conditions whichhaveto bemet.

The final option for eachtown will bebasedupon

* areviewof theexistingsituationin the4 towns in termsof:

- ~catersupplysystems:condition,quality, coverage,serviceleveLs;

- waterconsumption:sources,quantities,usage,hygiene;

- userscontribution:actualpayments.incomelevels;

- O&M: involved institutions, awdiableresources(human& financial). avai-
lablespareparts,institutionalarrangements;

- sanitationsandwasteconditions

- urbanplanning:existinginfrastructure,economicactivities,existingplans.

* an assessmentof the future demandfor drinking wntcr consideringthe demographic,
urban,andeconomicdevelopmentsof the 4 towns concerned(planninghorizon:S - 10
years);

a reviewof theenvironmentalconsequencesof the proposedsystemsandtheneedfor

sanitation(humanwasteanddramag:);

* a proposalof the required institutionalarrangementsandthe feasibility of its applica-
tion at local level (La. role of district authorities,GKSC andprivate sector;institutio-
nalpartnersfor projectimplernentaSuandoperation);

anappraisalof technicalandinstitutional feasiblesystemsconsideringavailablewater
resourcesandnationaldesigncriteriaanwell aslocal absorptioncapacity;

* a financial analysis of the proposedsystems.

idflsNba~ MJN SS:ST ES. 5\ON 61



5 ORGANiZATION

The 000 will chargethe Ministry of Local Governmentto assistthe Mission in all matters
concerning policies, logisticsandorganizationalmattersandwill nominateone senior officer as
missionmemberon aMI-time basis.

The Mission wiU presentits preliminary findings to the Ministry of Local Governmentat the
completionof its stayin Ghanaandajointly signedsummaryrecordof discussionswill be duly
submittedto theKtW.

The missionwill be composed of an institutional expert and asanitaryengineer. Its durationis
scheduledfor aperiodof 3 weeks;the draft missionreportwill be submittedthreeweeksafter
completionofthemission.

F’rankftart, 16 November1993

-3-
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List of personsmet Appendix2 - page1

ACCRA

GhanaWater and
M.A. Adombire
Damesi
E.K.U. Dovlo
mrs. E. Ewotwi
E.O. Yoely
S.G. Stay
R.K.D. vanEss

Sewerage Corporation
Ag Director (PlanningDevelopment)
Directorof Administration
Ag Managing Director
Headof TrainingSection
TahalConsultingEngineersLtd.
Tahal Consulting Engineers Ltd.
Principal Hydrogeologist

GermanEmbassy
M. Sonn Counsellor

Ministry of Local Government
M.K. Mensah
mrs. L. Owusu
S.Y.M. Zanu

HeadPlanningUnit
PlanningUnit
Chief Director

Ministry of Works andHousing
G.G. Nai
J.P. Wartemberg

C.K. Annoh
A. Brown

CountryCoordinator
FormerCountryCoordinator

Water ResourcesResearchInstitute
N.B. Ayibotele

KUMASI

Director

GWSC
P. Appiah-Kubi
D.K. Bainson

Regional Director
Ag. RegionalEngineer

WaterSupplyRehabilitationProject
C.A. Mayers Civil Engineer (Gibb Africa International)

ATEBUBU

T. Takyi
Dr. W.K. Nutaker
C. Frempong
J.K. Anane
I. Tijani
A. Zakaria
A. Nark
F. Adama

District secretary
District medicalOfficer
District HospitalSecretary
RevenuesOfficer GWSC
DDAO
District Administrative Officer
SecretarySub-CommitteeTechnical Infrastructure
ChairmanSub-CommitteeTechnical Infrastructure

World BankJUNDPWater andSanitationGroup

Technical DirectorWater
ProjectCoordinator/AgDirector TechnicalServicesCentre

IWACO B.V., Division International Projects





List of personsmet Appendix2 - page2

~RA

C.E. Broni
Dr. P. Amadu
Y. Asamoah
S.A. Kantanka
V.K. Agbesingde
S. Nyantakyi Baafi

KINTAMPO

A.B. Amoah
A.K. Bawinia
W. Agalga
I. Adabio
K. Osman
A.Z. Yakuba
AX. Housseini
A. Foster
A.U. Jysi
A. Fordjor

NKORANZA

D. Adjei-Duffori
E. Osei
N.S. Effah
N. Mpomiahene
Y. Ohsu
Dr. H. Adu-Dapaah
M.M. Diawvo
K. Bo atenf
K.K. Kissieh
E.G. Fremais
K.A. Turmasi
A.B. Boobbey
I. Bosman

SUNYANI

GWSC

F. Mensah
J.J. Yeboah
M.B. Baido
Mrs. L. Perbi-Nyarko

VRA
A.A. Papenko

District Secretary
District Medical Officer
District PlanningOfficer
DeputyDistrict AdministrativeOfficer
District AdministrativeOfficer
PrincipalEnvironmentalhealth Officer

District Secretary
District EnvironmentalHealthofficer
District Guinea Worm Coordinator
AccountantDA
DeputyDistrict AdministrativeOfficer
District AdministrativeOfficer
AssemblyMan FanyinamaMasalajiElectoral Area
AssemblyMan SawalElectoralArea
ChairmanYouth Association
SecretaryYouth Association

District Secretary
PresidingMemberDA
AssemblyMember
Urban Council Member
UrbanCouncil Chairman

Sr. Works Supt.DA
Protocol Officer DA
District Town andCountryPlanning
AssemblyMember

Medical Doctor St. ThomasHospital

RegionalMedical officer
Project& DevelopmentOfficer
Distribution Engineer
CommercialmanagerSunyaniDistrict

Area Engineer
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Programme of the Mission Appendix3 - page 1

Arrival in Accra

Accra

Meetingswith MLG&RD, GermanEmbassy,TSC

Accra
Meetingswith MLG&RD, GWSC, World Bank, Water Resources
ResearchInstitute

Accra
Meetingswith MWH, MLG&RD, GWSC

Accra

Accra

Travel to Atebububy car
Shortvisit to Kumasi: GWSC,NTC

Atebubu
Meeting with DA-Atebubu, site inspection

Travel to Ejura
Meeting with DA-Ejura, site inspection

Meeting with DA-Ejura
Travel to Kintampo

Meeting with DA-Kintarnpo, site inspection

Travel to Nkoranza
Meeting with DA-Nkoranza, siteinspection

Meeting with DA-Nkoranza
Travel to Sunyani

Sunyani
Meeting with GWSC, VRA
Travel to Kumasi

Kumasi
Meetingwith GWSC,NTC, WaterSupplyRehabilitationProject

Accra
Meetingswith MLG&RD, GWSC, World Bank

Accra
Meetings with MLG&RD, GWSC, Water ResourcesResearch
Institute

November23, 1993

November24, 1993

November25, 1993

November26, 1993

November27, 1993

November28, 1993

November29, 1993

November30, 1993

December1, 1993

December2, 1993

December3, 1993

December4, 1993

December5, 1993

December6, 1993

December7,

December8,

December9,

1993

1993

1993
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Programme of the Mission

December 10, 1993

December 11, 1993

December12, 1993

Appendix3 - page2

Accra
Meetingswith MLG&RD, GWSC, GermanEmbassy

Accra
Final meetingwith MLG&RD

Accra
Departurefor the Netherlands

IWACO B.V., Division InternationalProjects
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SLI1PIPflNW RECCIFW UIF DISCUSS101145
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FOUR DISTRICT OW IT~S B�R1I]IWS ThHWI4F1J 114811) 11SHW14WTI A~1SIU]t4S

PETflJOOLOGY

1. The objective of the mission is to elaborate institutional
and technical proposals for the appropriate establishment of
decentrali:ed water systems at district level; the proposals
will refer to the implementation of the future (‘later supply
project as well as to the subsequent management and
operation of the systems in the towns of Atebubu, Eiura,
~intampo, and NIoranza. The mission will equally review the
need for sanitation (human waste and drainage).

2. The mission has collected information in Accra and on site
and has held discussions with officials from the Ministry of
Local Government and Rural Development (MLG&RD), the
Ministry of Works and Housing (MWH), the Ghana and Water
Sewerage Corporation (GWSC), the Groundwater Resources
Research Institute, the Technical Services Centre, the Water
and Sanitation Group of the UNDP/World Bani , the Networ1
Training Centre, the Volta River Authority (VRA), officers
of the District Assemblies and elected members, and the
population.

3. Although useful information has been collected, the mission
has not been able to encounter reliable data such as up—to—
date population figures, household income statistics, and
has therefore been forced to guesstimate the effective
demand for piped water supply.

STRATEGY

4. An important policy document for the mission has been the
recently formulated Strategic Investment Programme (SIP) for
community water supply and sanitation which applies to rural
communities less than 5,000 persons. There e~<ists no
similar document for the water supply and sanitation of
secondary towns.

5. The main elements of the SIP which could be applied easily
to the 4 towns under consideration are:
quote
a. the communities will be required to pay 7.57. of the

capital cost of a water supply system for the basic
service level plus one half of the added costs of
higher level of service;

b. over time ownership and management of rural and semi—
urban systems will be shifted to individual



c. mechanisms will be put in place to ensure that
households would be E-ligible to receive a construction
grant for one half of the cost of a household latrine;

LI n q LI 0 t e

6. These principles are being tested in two pilot districts in
the Firong Ahafo Region by the Community Water Supply and
Sanitation Project, sponsored by the World Elan~ , which
comprises ao. piped t~,ater supply systems for communities up
to 15,000 persons.

7. These principles and ver~Lfication on site lead to the
following strategy for water supply in the towns under
consideration:
a. The objective shall be the creation of sustainable

water supply systema on basis of community ownership
and management (CDN)~

b. The systems shall be owned and managed by the community
under the supervision of the District Assembly;

c. The technology shall be sufficiently simple to permit
the community to operate and maintain the system; in
principle only ground water systems shall be
considered;

d. The communities will be organized on basis of distinct
and convenient social entities (the Water User Groups
(WUGs)); the areas of the unit committees may well
provide such a basis; an overall coordinating committee
(Water User Association or 14114) which will employ full—
time staff, will be required for system management and

maintenance;
e. The WUGs will decide on the configuration of their sub-

system (public stardpipes and house connections) and
revenue collection mechanism; the central system will
supply water in bufl (metered) to each sub—system and
will charge them for this water;

f. The contribution ol the population will be determined
by the following formula:
i. 7.5 ‘1. of the production works and the distribution

system;
ii. the superstructure and piping of public standpipes

will be supplied by the population and is deemed
to form part of the 7.5 ‘4 cited above;

iii. 100 ‘1. of the house connections;
g. The WUA will operate a separate bank: account, which

will be audited annually and approved by the DA; its
revenues shall be sufficient to meet all e;<penditures
for operations and maintenance while preferably
allowing for sufficient reserves for the short—tern
replacement investments for electro—mechanical
equipment; a management audit, executed either by
MLG&RDor GWSC, will be required;



h. The WUA shall employ two mechanics of sufficient
qualifications to operate the system and to execute
routine maintenance; the more corf~plicated maintenance
shall be contracted out (to the GWSCor other qualified
contractors) or certified local plumbers (lealage,
small extensions, and connections);

S. The sanitation component shall in accordance with the
strategies laid down in the SIP, comprise the following
elements:
a. The component will be a demonstration project aimed at

covering at 20’4 of the population
b. A health education component promoting proper sanitary

practices, household drainage and the promotion of
household latrines;

c. A financing mechanisms for individual households
entitling them to a construction grant for one half of
the cost of a household latrine; the additional costs
for higher service level will be borne entirely by the
household;

d. Training and certifying of local artisans;

9. The ability to contribute will have to be verified during a
base—line survey.

EVALUATION OF lit FOUR T(flIS

Designation ATEE’UEIU EJURA I INTAMPO NI ORANZA

Availability
of
a] te ma bye
sources to
the
popula tion

GWSC—
system;
ha ndpumps

0

perenn a]
stream;
ha ndpumps

0

dugwells,
perennial
stream,
handpumps

+

piped
system,
ha ndpumps

0

Availability
of ground
water

groLtndwa ter
resources
limited

groundwater
available

0

groundwa ter
available

+

springs;
0

Possibilitie
s for
rommunity
mohili~at-,on
/
management

-I- + ÷
existing
water
committee

~

— unfavourable;
0 average;
+ favourable;
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++ very favourable

10. The availability of ground water in the four towns is not too certain
will have to be assessed in a ~ipecial groundwater study.

11. The existing system of Atehubu is probably obsolete, comprises full
trea tment of surface water, ~psra tes at a loss, and does not have
the capacity to cover the effective demand of the town. It is

proposed that a new piped water supply system using ground water on
CON basis and covering the en ;ire town will be established.

12. The possibilities of
systems will have
collaboration of the

intecrRtinc~ existing overhead tanks in the new
to be investiga ted; this will require the

S L’JSC.

13. The mission encountered in a; least one of the towns (Ejura) as well
as at NLG~•RD Accra a desire to start the mad et and lorry pad
component of the project concurrently with the water supply and
sanitation project.

SYSTEMS CHARACTERISTICS

Designation A~EBUDU EJLJRA I INTAMPO NLORANZA

Coverage 60% 50% 40% 60%’

Required
capacity
(m~/day)

270 SC 339 603

Source ground
water

ground
witer

ground
water

ground
(‘later

Cost
estimates
(US $)

1.4.68C1 1.122.000
~

1.412.040 1.3:0.200

Contributio
n of the
popula tion
(115 S/cap)

10 5 9 5

14. The planning horizon will be 200u (5 years of operations).

15. The following design criteria will be applied:
a. 10% house connection and 90 ‘4 public standpipes;
b. specific consumption will be

i. public taps: 15 1/c:/d;
ii. house connections: 75 l/c/d;

I Including the exiting Orion—system
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c. leal age: 157.

16. The source of energy of the systems will be electricity (VRA) with a
generator--set as stand--by; it will be worthwhile for the I1LG~RD to
investigate with the VRA whether the systems could be classified as
industrial users instead of non—domestic.

17. The final decision to equip house connections with water meters
rests with the community; the project policy would be to discourage
the use of water meters for house connections in view of the
required complex operations and costs.

INP L EME NTA TI ON

18. The implementation agency will be the MLG~’RD which will require
reinforcement by one experienced sanitary engineer; the NLGZ’RD will
collaborate with GWSC for supervision of the water supply component.
The TSC lads the specific capacity for water supply and sanitation.

19. The following main activities have been identified:
a. a base—line survey to determine the ability and willingness to

pay and to identify the most appropriate unit areas;
b. design and construction of the water supply systems

comprising:
i. a ground water study;
ii. detailed design of the production units and distribution

networl;
iii. detailed design of the configuration of the sub—systems

(participative design);
iv. preparation of tender documents;
v. supervision during construction;
vi. commissioning and handing over to the WUA;

c. communi t’%’ mobili:a tion comprising:
i. information to the population on the project objectives;
ii. formation of aWUA and WUGs;
iii. a health education programme;
iv. a financing scheme for the construction of sanitary

facilities;
d. training comprising:

i. DA;
ii. WtJA and WUGs;
iii. Pump drivers cum fitters;
iv. Local plumbers (lealages, small extensions, and

c 0 nnec t i 0 na
v. Local artisans (latrines and septic tad s);
vi. Pro iect staff at national level (MLSZ’RD) and district level

(District Water and Sanitation Team, etc.);

—5—



20. The implementation of the project will require inputs from a number o1
different actdrs:

Activity Actor

Project management and
coordination

MLG~PDwith 1 echnical Assistance
and GL’JSC / National Professional
Personnel (sanitary engineer)

Engineering design and
supervision during construction;

Consultants

Community Development Dept of Community Development /
‘1130 / DA / DWST

Training - INC / GWSC

Construction of the water supply
system

Contractors

Health Education TNC / Officers NoH and Community
/ DWST / DA

Construction of sanitary
facilities

Local contractors! artisans
-

Operations and routine
maintenance of the system -

-_____________________________________

Community
-____________________________________

Complex maintenance and repairs Contractor and/or GWSC

21. A preliminary time schedule would read as follows:

a. project negotiations : feb ‘94
b. approval of the project (6 months): jul ‘94
c. recruitment of consulta nts (4 months): jul ‘94
d. field investigations (2 months): sep ‘94
e. preliminary design (2 months): nov ‘94
f. tendering drilling (locally) (2 months): oct ‘94
g. drilling (2 months): dec 94
h. detailed design (4 months,~:apr 95
i. prepara tion of tender cocuments (1 month): may ‘95
j. tenderino (4 months): aug 95
1. electro—mechanical won- s (including supply)(5 months): jan ‘96
1. pipe laying (including supply): (8 months): may ‘96
m. civil wor1 s (6 months): mar’ 96
n. commissioning and handing over Ii months): jun ‘96
a. preparation sanitation component (2 months): sep ‘94
p. testing in one pilot tot’ n C months) dec ‘94
q. implementa tion in 4 towns (18 months): jul ‘96

—6—



This time schedule is based on the assumption that the Government of
Ghana will request the I fW and will be granted a Project Preparation
Facility to start project preparations. In case this is not possible,
all dates will be delayed by 4 months.

22. Indicative cost estimates amount to the following amounts:
a. water supply: 4,877,000. US $
b. sanitation; 315,000. US $
c. consultancy and supplementary measures: P.M.

These estimates will require additional analysis.

2~. The administration of project funds will be handled by the MLG~’RD;the
DA will submit their claims for “sanitation” grants to the Ministry and
will be duly reimbursed.

24. The MLG!’RD stresses the need for overall sanitation and in
particular the need for waste collection and controlled dumping; it
would be worthwhile to include a mission of an expert to review the
waste disposal mechanism of the four town and identify the sites for
controlled dumping.

OPERATION AND MAINTENANCE

25. An indicative estimation of the OZ’M costs (personnel, energy, and
maintenance) of the 4 towns would show the following figures:

a. Atebubu: 870.000 C (107 C/m3)
b. Ejura 950.000 c ( 62 C/m)
c. I’intampo 850.000 C ( 84 C/m)
d. Nl~oranza 970.000 C ( 54 C/m)

This compares favourable with the price of about 5 C/b 1 (or 500
C/m) paid actually at the standpipes and justifies the conclusion
that OZ’M costs will be covered.

26. The establishment of a capable O~’M organization will require
coordinated action from the very start of the project. It will be
necessary to nominate the technical staff at an early moment in
order to permit training with the GWSC and participa tion in the
supervision during construction. Complex maintenance will be
contracted out to a qualified contractor or GWSC; it should be
investigated whether a maintenance contract could be passed between
the contractor who will execute the project.
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MONITORING AND EVALUATION

27. A monitor’ing system will be established which will cover the main
areas of project intervention comprising at least:
a. specific project target~
b. project expenditure;
c. performance of spectftc project target groups

i. WUA;
it. WUGs;
iii. Plumbers;
iv. Artisans;

d. system performance.

28. The project should be supei’vised regularly (preferably twice per
year) by a joint mission of I fN and MLG~RD.

29. The regular monitoring and evaluation after completion of the
project will be of the utnost importance to guarantee proper
performance. It would he ‘ii’~e to have to annual audit of the
accounts be accompanied by a nanagement audit of the total system
performance. This should be based on a participative evaluation
which could be carried out by the NLGZ~RD, the zonal team of the
Community Water Supply and Sanitation Team of GWSC and the WUA.

CONCLUSIONS

30. The following observations justify this project:
a. the actual conditions of water supply and sanitation in the four

to t’l ns;
b. the systems will be able to cover its operating expenditures;
c. the project reinforcE-s the policy of decentralization by

involving the DAs in ‘~ia~ersupply and sanitation;

:t. Ris~a will be situated in the ability of the communities to operate
and manage piped water supply systems of this size, including the
mobilization of the necessa n financial resources. These risi- s can he
mitigated by introducing the concept of CON by a comprehensive
pr’ogramme of community information, training and education; its
application will be monitored by the DAs and the NLG~’RD.

Accra, 11 December 199:

I
S.Y.M. Zanu
Chief Director
Ministry of Local Government and
Rural Development

Leader
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OrganizationalframeworkCWSP
Source:StrategicInvestmentProgramme
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Appendix 6

Basic dataof the 4 towns

(Source:Schmidt-Kallert& Oberländer,1993)
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Table 2: Summary of Findings of Towns Visited ANN~ 2

as per Interview Schedule ApplIed (1 of 4)

No. Subject Atebubu
(12.2.93)

Ejura
(13.2.93)

Kintampo
(16.2.93)

Nkoranza
(18.2.93)

1. Demography

1.1 Total population
District 1984

1993 (estimate)
District Capital 1984

1993 (estImate)
1.2 PopulatIon growth
1.3 MigratIon

1.4 Ethnic composition
Indigenous
Nor thener s

1.5 Other towns in District

2. Econo.y
2.1 Major crops

— Maize

— Yam
— Cassava
— Vegetable

— Fish

2.2 Production of major crops
— Maize

— Yam
— Cassava

— Vegetable

— Fish
2.3 Surplus sold on r.ar)~et

— Maize
— Yam

— Cassava

— Vegetable

— Fish
2.4 Catchment area of local marke

Sellers from:

Buyers from:

2.5 Food processing facilities

Food storage facilities

2.6 Other manufactuz-inig estabi.
2.7 Small scale industries
2.8 Credit facilities
2.9 Other commercial facilities

Filling station
2.10 Main traffic links

— North

— South

— East
— West

Bus service

104.139

132. 361
9.825

12.488

2.70%

from north for

farming, settle

majority

minority

Yeiji, 25.000

— surplus

— surplus
3 - surplus

surplus

2 - surplus

6,800 acres

40,000 acres
12,000 acres

n.a.

9.032 t

yes

• yes

- yes
yes

yes

whole district

Maipong area
not operational

yes, under cons

none

none special

most banks

yes. 1

HI. poor
HI. poor

FR. very poor
FR. very poor

priv. BS n—s

61.000

85.333
18.775

26.264

3.80~

from north for

farming, settle

majority

minority

Sekyedumase

Any inasu

1 — surplus
2 — surplus

surplus

3 — surplus

n.a.

24.000t 50~2)

1 2~
n.a.

n.a

15.000 t
yes

yes

yes

n.a

whole district

whole country

none
Ejura farms

none

agric. college

most banks

yes. 1

HI, poor

HI, poor

FR, very poor
HI, under const

prlv. BS n—s

108 .000

160. 488
13.943

20. 719

4.50%

from north for
farming, settle

85%
15%

Jema

Baba tukuma

3 — surplus

— surplus
2 - surplus

surplus

n.a.

1) 65.000 t

280.000 t
240.500 t

480 t

n.a

1) 61,750 t

252,000 t

120,250 t
466 t

n.a

whole district

whole country

PTC
poor facilities

none

none special
most banks

yes, 2

HI, good

11W. good

FR. poor
FR, poor

STC. priv. BS

93.800

146. 797

15.065

23.577

5,10%

from north for
farming, settle

80%

20%
Nkwabeng
Busunya

1 — surplus

3 - surplus

2 - surplus
surplus

n.a.

50,000 t
25.000 t
30,000 t

5.000 t
n.a

45,000 t

15.000 t
20.000 t

2.000 t

n. a

whole district

whole country

PTC. LX

GFDC. 6.000 t

none

saw—mi 1 is
most banks

yes. 1

FR, poor
FR. poor

FR, rehab. o—g

FR. rehab. o—g

TATA. priv. BS

Note: 1) source DA, believed to be too high.
2) excluding Ejura Farm

0W — Highway. FR — Feeder Road. o—g — on—going
OS — Bus Service

‘plc ~A~Wi~ ~ ~i~qf~J



3.12 Main potentials

Table 2 continued

No. Subject Atebubu
(12.2.93)

Ejura
(13.2.93)

Kintampo
(16.2.93)

Nkoraaza

(18.2.93)

M4N~ 2
(2 of 4)

3. Local Government

Old District Capital

3.1 District Assembly

Language
3.2 Government Dept. in Town

3.3 Key personnel posted

— Budget officer

— Planning officer
3.4 Impact Mobile Planning Team

3.5 Last budget

— 1992 (estimate)

— 1992 (actual)
3.6 District Development Plan
3.7 Sources of revenue

— Basic rates
— Property rates

— Market fees
— Levy farm produce

— Charcoal. licenses
- ceded revenue

Breakdown of Expenditures 3)

— Salaries

— Maintenance
— Recurrent Expenditure
— Education

— Transport & travel
— ConstructIon projects

3.8 Decentr, below District level

3.9 Relations diztrict—trad.auth.
3.10 Self—help organizations

Unions
NGO

3.11 Main problems

2
3
4

5

Yes

65 members
E. NI. Raussa

most Dept.exist

yes

yes
1 visit, no fb

54.0 mio

None

2.70 mio
0.84 mb

n.a.

17.80 mb
8.20 mba

17.00 mio

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

progressing
pending case

- yes

usual
WV. kDRA. G2000

Water Supply

Housing
Sanitation

Community Centr

Distr. Hospital

Agriculture
Human resources

B £ T soil

No

54 members

A~.an. English
16 Dept.

no

yes

kid visit yet

!i5.9 ado
:~9.9ado

progressmg

l.D mio

2.2 ado
9.5 mio

n.a.
14.8 mb
17.0 ado

10.4 ado
4.5 ado
4.4 ado

6.0 ado
n.a.

7.8 mio

progressing

cordial

yes
usual

WV. Luke. G2000

Water Supply

Market

Roads. Drainage

Sanitation
Feeder roads

Miirket& Lorry P
Agro—processing

Labour force
Sand. Gravel

bc. Contractor

No

66 members

Twi, English
some exist

no. DO Wenchi

no, P0 Wenchi

collapsed

90.0 mio

50.0 ado

none. P0 Wenchi

< 3.0 mb

3.0 ado

n.a.
n.a.

6.0 ado

17.0 ado

n. a.

n.a.
n.a.

n.a.

n. a.
n.a.

progressing

2 diff. chiefs
yes

usual

WV

Roads. Drainage
Education

Health

Water Supply

Housing

Human resources

Agriculture

Aquifer

Tourism

No

63 members
Ni. English

some exist

no, DO Wenchj

no. P0 Wenchj

2 vIsits, no fb

51.0 ado
none. P0 Wenctii

0.80 ado

0.14 mb

1.70 ado
8.20 ado
4.00 ado

22.96 aso

20.0 ado
1.6 mba

n.a.

n.a.

2.2 ado
19.4 110

progressing

cordial

ye~
usual

APPLE. WV. ADHA

hater Supply

Housing
Sanitation
Transport

Comaunicatboi~

Agriculture

Human resources
Irrigation

Clay deposits

2

3

4

5

Abbreviations: 00 — Budget Officer, P0 — Planning Officer, fb — feed—back

B&T — Brick & Tile making. DR — District Hospital

3) Available figures only frag~entary



4. Physical conditions

Table 2 continued

No. Subject Atebubu

(12.2.93)
Ejura

(13.2.93)
Kintampo

(16.2.93)
Nkoranza

(18.2.93)

A14NE~ 2

(3 of 4)

3.13 Proposed solutions & projects

2
3
4
5

6
7
8
9

10

Cashew tree p1.

KVIP
Water supply

Drainage
Community Centr

New Market
Roads, Drainage

generally poor
generally poor

no
pb—WS. poor

1992. ext. req.
generally poor

none
yes. fair
poor. c/mw

DR. poor

1. 765st. v-poor
1. 300. fair

none

yes. 84 stalls
-4

yes
yes. 24 stalls

yes

none

yes, no facilit

none

congested
few

small

most, mosque
football field

no problem
no case

New Market

Pipe borne WS
Staff quarters

Roads. Drainage
Vocational Inst

generally poor

generally poor

no
from river & bh
1992. ext. req.
generally poor

none

yes, fair. 1w

fair. c/mw

DR. cony, on—go

4.

I. ZSOst.. new
none

ATS. 54, poor

yes, poor facil

yes, poor facil

no
yes

none
yes, no facilit

2 motels

unsatisfactory
inadequate

reasonable, ext
most, mosque

football field
no problem

no case

4.1 Road network

4.2 Drainage

4.3 Water supply system

Abandonnedpb—WS

Existing WS
4.4 Power supply system
4.5 Sanitation

4.6 Waste Management
4.7 Post office

Telephone

4.8 Health
4.9 Education

J.S.s.
Secondary School
Teachers Training College

Vocational Training School

4.10 Market

General Market

Yam Market

EEC stalls

New site proposed
4.11 Supermarkets. sp. shops

4.12 Lorry park
4.13 Hotel / Guest House

4.14 Housing
Private housing

Government housing

4.15 Government offices

4.16 Churches
4.17 Cultural and sports facilitie

4.18 Access to land
Compensation

Roads. Drainage

Health, no D0

Education
Water supply

Market

Storage facilit

Sanitation

B & T making

hR — most poor
most poor

yes

from bh

since 1992

generally poor

I refuse truck

yes. fair. 1w

none

HC. no DR

no workshops

2. n.a.

none
private ones

yes, poor facil

yes. vpoor faci

yes. 36 stalls

yes

I wholesale

yes. no facilit
I priv. hotel

unsatisfactory

inadequate
1 big off. bloc

most, mosque

CC. football f.
no problem

no case

Bore—hole WS
Agro—processing

Nech. services
Storage facilit

New market site

B & T making
Vocational Inst

Drainage
Sanitation

Rental accommod

UR — most poor
most poor

yes

spring. bh. con
since 1992

fairly poor

poor
yes, poor. 2w

none

DII R/C mission

EEC. no furnitu
1. 581st.

none
none

yes, fair
yes. fair

yes. 36 stalLs
yes

none

yes, hostel
few exist

bad, expensive

inadequate

old structure
most, mosque

football field
no problem

1 case

Abbreviations: pb — pipe-borne. c/mw — connected with microwave. bh — borehole. i.d. - in district
‘‘‘—4—



Table 2 continued

ANNEX 2

(4 of 4)

No. Subject Atebubu
(12.2.93)

Ejura
(13.2.93)

Kintampo
(16.2.93)

Nkoranza
(18.2.93)

5. SocIal Problems
5.1 Inter—ethnic relations Cordial Cordial chief t. problem inter—marriage
5.2 Chieftaincy disputes yes, pend.g case no inter—marria chieft. problem not reported

5.3 Seasonal migration farming season farming season farming season farming season

5.4 Social cleavages none none none none

6. Projects

6.1 On—going

EEC — MPP yes, most f.d. no Yam stalls. .TSS EEC prime site
World Vision Intern, yes, boreholes rt.rai ws, 60 bb not reported not reported

Global 2000 GuInea worm era no not reported not reported

ADRA prim, school no not reported not reported

ASA maize/yam farm no not reported not reported

IFAD agric. credits no not reported not reported

PANSCAD schools not reported Habitat
6.2 Committed IFAD DANIDA. hostel

Rural Craft TS

Water catchient

DII 5 Dcv. Plan

Abbreviations: bh — borehole. i.d. — in district
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Descriptionof the 4 towns
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Description of the 4 towns Appendix7- page1

ATEBUBU

Water supply
An existing water supply system,managedby (JWSC,is presentwhich datesfrom the early
sixties.The systemhasbeenout of order for a long time, but has beenupgradedafter the
installationof electricity in Atebubuin January1993. Since then the systemis running for
16 hoursevery day. The supply area has beendivided in 4 zones and each zoneis being
suppliedduring4 hours.

The systemoperatesat a loss; the profit & loss statementfor the first 9 months of 1993
showsa lossof 7.8 millions Cedis,excludingdepreciationandoverheads.

The water is abstractedfrom a damthrough a 150 mm galvanisediron pipe using a pump
set. Due to the absenceof a water meter the capacity of the systemis not known. The
systemis connectedto thenationalelectricitygrid of Atebubu.

The raw water is pumped over a distance of 2.3 km through a sedimentationand
flocculationtankinto an elevatedsteelreservoirof 10.000gallonscapacity.

Water from the overheadtank is distributed into a distributionnetworkwhich coversonly a
small part of the town. The systemaccountsfor 58 houseconnectionsand 6 public taps. It
hasbeenreportedthat on monthly basisa flat rate of 1.279Cedis is paid by the households
and 2.320by the public placeslike bars.There seemsto be a high demandfor new house
connectionsbut due to the limited capacityof the systemno extensionsarepossible.

Shallow ground water is available for a few months. Apparently, the majority of the
householdshasashallow well, which runsdry ratherquickly. Fromjanuaryup till juneall
the wells aredry.

Furthermore,7 boreholesexist equippedwith hand pumps. For the water from the hand
pumpsthe peopleare paying 10 Cedis for a bucketof 10 litres and250 Cedis for adrum. 5
Handpumpsaremanagedby public institutionsandthe remaining2 by the areacouncils.

Sanitation
The following public facilities areavailable:

• 4 public bucketlatrines, eachwith 20 seats;
• 1 KVIP latrine with 20 seats;
• 1 septictanklatrine alsowith 20 seats;

For each facility the seatsare equally divided betweenmen and women. For all facilities
peoplearepaying 10 Cedisfor a visit.

A quick calculationof expenditureand revenuesof 1 public latrine learnsthe following: On
an averageday (exceptmarketdays) 150 people pay a visit. This meansthat the revenues
amount to 45.000 Cedis per month. The person in charge of the latrine receives a
commission of 6.000Cedis a month as well as 4.000Cedis for cleaning.This meansthat a
profit of 35-40.000Cedis (including marketdays)canbe made.

Furthermore,around40 householdshavea domesticbucket latrine, which is being emptied
during the night. It seemsto bevery difficult to find the conservancylabourersto emptythe
buckets. At the moment thesepeople are being employedby the district assemblyand are
beingpaid 15.000Cedis amonth.Plansdo existto privatisethis activity.

IWACO B.V., Division InternationalProjects



Description of the 4 towns Appendix7 - page2

Due to the very shallow ground water the peopleare reluctantto constructa latrine on their
compoundfor fear of polluting their drinkhg water.

All latrines are installed on so-called san tary sites, which comprisealso a waste dumping
site. In Atebubu there are 10 existing dumping sites, of which only 3 are officially
approved.

R~RA

Water supply
In the early seventiesa water supply syslemhadbeeninstalled by GWSC. A boreholehad
beenequippedand connectedto an elevatedreservoirof 10.000gallons.After someyearsof
functioning the systemhas beendismantled;accordingto the information from GWSC due
to technicaldifficulties. At the momentouly the reservoiris remaining.

Also the hospital had their own water scheme,managedby a hospital committee: water
pumped from a boreholeto a 10.000 gallons tank on the hospital compound. Also this
systemdoesnot functionanymoresince 1983 dueto technicalproblems.

Also 12 hand pumps are presentlymanagedby so-calledWATSAN committees.For some
pumpspeopleare paying5 Cedis per bucket while for otherpumpsmoneyis beingcollected
in caseof a breakdown.The majority of the boreholeshave beenconstructedby World
Vision.

The WATSAN committeesare functioningalreadyfor someyearsand, consideringthe state
of the hand pumps,quite satisfactorily.The committeesseemto be ableto generateenough
moneyfor the necessarymaintenance.

Sanitation
Sanitation:the following existingfacilities havebeenregistered:

• 5 KVIP latrines,eachwith 10 seats;
• 3 septictanklatrinesalso with 10 sealseach;
• 3 bucketlatrineswith 12 seatseach;

For each facility the seatsareequally divided betweenmenand women. Although a number
of 10 conservancylabourers are available, it is still very difficult to establisha proper
disposal system.To improve this systemfor the bucket latrinesa pit has beendug behind
the latrine for emptying the buckets.Wjen the pit is full it can be emptiedby a truck. For
thepublic facilities peoplearepaying 10 Cedisfor a visit.

According to the information all the moneywhich is being collectedthroughthe latrinesand
the hand pumpsis beingdepositedat the bank. This moneyis beingusedfor repairworks.

The following facilities havebeenregisteredas domesticutilities;

• 16 waterclosetswith septictanks;
• 10 KVIP domesticlatrines;
• an estimated30 bucketlatrines.
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Description of the 4 towns Appendix7 - page3

A KVIP latrine has been found under constructionby the local people. The people were
doing all the work themselvesand no contractorwas involved. All latrines are installed on
so-calledsanitarysites, which comprisealso a waste dumping site. In Ejura there are 10
existingdumpingsites,of which only 4 areofficially approved.

NKORANZA

Water supply
Financedby a dutch NGO ORION a water supply systemhas been installed in Nkoranza,
about3 yearsago. Orion hadsuppliedthe constructionmaterial, while theDistrict Assembly
had organisedthe local material and the local labour. The systemconsistsof a spring
protectionfrom wherethe water is being pumpedto a small reservoir at ground level. The
water is being suppliedto the peoplethrough 3 public taps,locatedwithin the built-up area.
A committeehas been formed by the local community to managethe system, which is
already functioning for 3 years. The water is being pumpedwith a generatingset and the
intention is in the nearfuture to realisea connectionwith the electricity-grid.

The water sellers sell tickets books comprising 10 tickets of 10 Cedis to the consumers;
thesetickets in turn are given to the security (in most casesor the seller) when water is
collected.

Thefollowing personsareemployedto runthe system:

• 2 pump attendants;
• 3 watersellers;
• 1 watchmanfor the pump;
• 4 securitymen.

All thesepeoplearepaid a salary.
The 2 pump attendantshavebeentrainedfor the daily maintenance,while repairsare being
carriedout by a privateorganizationin Kumasi,Hospital EngineeringServices.

Also GWSC has beeninvolved, during the eighties, in the constructionof a water supply
systemwith thefollowing components:

• an intake ata river at adistanceof 3.5 km from thetown;
• a rising main with 150 2mm AC-pipes;
• an elevatedsteel reservoirof 20.000gallons.

The systemnever functioned properly. According to the information, only once the water
was pumped to the reservoir, but after some efforts the system has been abandoned.
AfterwardsGWSCdid not havethe meansto carry out anyrepairs.

Furthermore,during the courseof time, 12 boreholeshavebeendrilled andequippedwith a
hand pump by GWSC and World Vision. The pumps are being managedby the local
community and peoplearepaying 10 Cedis for a bucketof water. 6 Pumpsare out of order
already for a long time. Repairs are not taking place, becausethe peopledo not like the
qualityof thewater.
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Sanitation
Concerningthe public sanitationfacilities the [ollowing canbereported:

• 6 KVIP latrineswith 10 seatseach;
• 6 bucketlatrinesalso with 10 seatseach.

As domestic facilities the people demand for water closets with septic tanks. Also in
Nkoranzapeoplearepaying 10 Cedis for avisit to a public facility.

KINFAMPO

Watersupply
At the moment the town does not have a functioning water supply system. During the
colonial times a small schemehad been installed, but at the moment only 2 elevated
reservoirsof 10.000gallons eachare remaining. The water hadbeenpumpedfrom a small
spring. The system has been abandonedalready for a long time. According to the
informationGWSC did not havethe meansfor upgradingthe existing systemor installing a
new scheme.

A great number of housesin Kintampo, especiallyin the lower part of the town, havedug
wells with a very shallow ground water table(5-10meters).On top of the wells a headwall
hasbeeninstalled with a pulley and a brcket. Most of the people show a certainawareness
for clean waterand try to protectthe waterfrom their wells againstimpurities.

Furthermorea numberof 11 boreholeshavebeendrilled during the courseof time and have
beenequippedwith a handpump (India Mark IT). All theseboreholeshavebeendrilled by
the Catholic Mission. The handpumps arebeing managedby representativesof the District
Assembly.Peoplearepaying 10 Cedisfor a bucketof water.

GWSC has no representativein this town. They have not beenengagedin the drilling of
boreholesas well.

Sanitation
As public sanitationfacilities only KVIP-•latrines have beenconstructedand no bucket-
latrines. In total 7 KVIP-latrines with 22 seatseachhavebeeninstalled. Peopleare paying
10 Cedis for a visit. The latrines are being managedby the local communities.During the
discussionsabout a future sanitationproject the people showedgreat interest in domestic
KVIP-latrines, although still a few acIdil iortal public facilities will be necessary.Even water
closetswith septic tankshavebeenrequestedby the people.

Somehouseholdsdo have a bucket-latrinebut they do not like it very much. According to
the information the idea of pit-latrines se~msto be widespreadwithin the district: every
village hasa pit-latrine and makesuseoF it.

A district assemblyrepresentativewho has 3 KVIP-latrines in his areainformed the mission
thathe collects an averageof 50.000Cedi:; every month for eachlatrine. This moneyis put
on a bankaccount.

Like in the other 3 townsthe District Assemblyhasorganisedsanitarysiteswithin the town.
On thesesitesthe latrineshavebeenconstructedas well as dumpingsites for solid waste.
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Dataof existingboreholes
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. BH No. . .Dateof drilling
Borehole depth

(m)

SWL
(m)

Aquifer horizon
(m)

. .Aqwfer material Yield
(m3/h)

BA/SB 123 29/10/1987 67.06 9.14 Clay 0.54

DS 27 06/12/1984 31 7.17 19 - 29 DecomposedShale 0.48

07/12/1984 76

A 10 28/08/1957 71.32 6.71 9.14 - 42.67 Shale 4.77

181

DS 11 25/07/1984 160 13.89 0.036

Centre) BA/SB 119 04/08/1987 36.58 10.67 Phyllite 2.7

27/07/1984 178

23/07/1984 67

18/07/1984 142

Sch.) DS 19 21/08/1984 61 6.96 43 - 59 Sandy Shale 0.07

Co) D 59 17/07/1984 103 7.13 97 - 100 0.1

BA 57 07/08/1978 89.92 4.88 Shale 3.18

A/2 07/01/1955 101.19 27.99 Sandstone/Shale 2.79

A/80 18/12/1978 73.15 8.53 7.09

A/95 10/06/1983 82.30 19.81 7.78

A/65 18/05/1968 85.34 17.07 Phyllite/Sandstone 4.45

A/3 12/03/1955 106.68 3.05 2.97

AJ94 16/08/1982 97.54 15.54 8.55

A/85 18/05/1979 64.92 2.74 7.63

A19 08/02/1957 175.26 10.36 6.75

A/93 02/04/1984 71.02 12.8 8.03

A/78a 08/04/1978 63.09 Overflow Sandstone 7.65

Farms) BA 66 30/06/1982 91.44 5.49 Phyllite 3.71



Kintampo 132 25/03/1988 45.72 15.24 1.62

Kintampo BA/SB 129 04/03/1988 22.86 12.19 Clay/Granite 2.16

Kintampo 130 15/03/1988 32.0 13.72 3.24

Kintampo 131 17/03/1988 32.0 15.24 2.70

Kintampo 133 11/04/1988 60.96 18.29 1.08

Kintampo BA 54 31/08/1977 121.92 16.46 5.04

Kintampo 134 13/04/1988 54.86 15.24 1.62

Kintampo (Health) BJ 77 02/09/1985 30.5 15.9 20.7 - 22.9 Sandstone

Kintampo (Middle) BJ 76 30/08/1985 48.8 6.1 19.5 - 21.3 Clay 0.33

Kintampo (Mission) DS 60 24/08/1988 49 28.27 40 - 47 Sandstone 4.2

Kintampo (Mission) BJ75 29/0811985 42.7 15.9 22.9 - 39.6 Sandstone/Shale 0.9

Kintampo (Sch of Health) BJ 145 21/04/1986 30.5 12.8 22.9-27.4 Sandstone 0.79

Nkor~ln7a

~

BA 29 152.40 10.36 Sandstone 4.1

~
Sandstone S.O I

~
152.40 20.12 6.1 - 152.4Nkoranza BA 36

Nkorariza BA 37 158.50 17.37 3.05 - 158.5 Sandstone 8.2

Nkoranza BA38 158.50 31.39 11.28-125.0 Sandstone 2.36

Nlcoranza BA 53 12/02/1975 148.74 12.80 45.7 - 74.7 Sandstone 6.61

Nkoranza(Hospital) B.J 144 17104/1986 68.6 22.9 45.7 - 57.9 Sandstone 0.79
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Unit rates Appendix 9 - page1

COSTESTIMATES

In order to calculatethe costestimatesfor the different options for a water supply scheme,
various projects,executedby GWSC, have been examined.Unit rateshavebeenderived
from the report: “PlanningReporton DunkwaWaterSupply” by JWPWatertech - Posch&
Partners.

All construction cost figures usedwithin this study are adjustedto a pricelevel of the years
1994, 1995 and 1996 with the following inflation rates mentioned:

Inflation rates

Year
Foreign Local

Inflationrate(%) Inflationrate (%)

1991
1992
1993
1994
1995
1996

4.1’~
4.11)

4.0
4.0
4.0
4.0

18.0~
10.02)
11.0~
10.02)
10.0
10.0

1) Source: “Planning Reporton Dunkwa Water Supply”
2) Source: Country report Ghana, 2nd quarter1993, the Economist Intelligence Unit

The following unit rates havebeenutilized; in the prices for the PVC-pipesaccessoriesare
included. Physical contingencieshavebeenestimatedat 15% of the total amount for the
construction works.

Unit rates

.

Unit

1994

Unit price
.foreign

US$

Unit price
local
Cedi

(*1 000)

1.5
protection LS

20 000
12 000

m’
m’
m’

80mm m’

76
56
49
41

12
10
8
7

& LS
m

3 LS
m~ LS
m~ LS

105.000
120 000
165.000
205.000

19000
24.000
36.000
44.000

Line 3 kV (1 km) km
km) km

board LS
genset 1.5

30 000
30 000
20.000
15 000
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TthLe 1: DESI~CRITERIA FOR LflJ DS4AIC CWTION

CRITERIA ATEBUBU EJURA IKINTAMP0 INK0RAN~A

1.POPULAT IOU

Population 1993 12,500 26,300 20,700 23,6C0

Population growth (%) 2.70 3.80 4.50 5.~0

Population 2000 15,063 34,146 28,170 33,450

Coverage (%) 60 60 60 50

Population served 9,038 20,487 16,902 20,038

12.C0NSUMPT10N (l/c/d)

Ratioh.c. (%) 0 0 0 0

Ratio p.t. CX) 100 100 100 100

I 1 I
Consuaption hc (l/cJd) 75 75 I 75 75

I I I
ConsuTçtion Pt (l/c/d) 15 15 I 15 15

I3.SYSTEM CAPACITY

Domestic demand (m3/d)I 136 307 254 301

LeakageCX) I 20 201 20J 20

I I I
Total demand (m3/d) 169 384 317 ~76

Total demand (1/sec) 2.35 5.34 4.40 5.22



Table 2: COST ESTIMATES FOR LOW DEMAND OPTION

I I
DESCRIPTION

I
UNIT RATES

I
ATEBUBU I EJURA

I
KINTAMPO

I
) NXORANZA )

~Uss I Cedis QUAN I US$ I Cedis QUANT I US$ I Cedis QUANT I US$ I Cedis QUANT I US$ Cedis

I
II .‘%VATER SOURCE I

L (~1.000) I (“1 000) I I (1 000) I I I (*1 000) I I (~1 000) !
II I I I I I I I I I

Borehole I 20000 I 0 I 2 40.0001 0 31 600001 0 I 31 60.0001 0 01 0) 0 I
jSpringprotection I 11000 600 I 0 I 0) 0 01 01 0 0) 0) 0 2) 22000I 1200

Iron-removalUnit J
I I

100000 I 0

~
I 0 01

I I
0 01

I I
01 0

I
I 01

~
01

~
0 1)

I I
100000)

I
0 I

~
2 PIPINGSYSTEM I I I I I I I I I I I I

PVC-diam200/m I 76 I 12 0 I 0) 0 01 01 0 I 0) 0 0 I 0) 01 0

PVC-diem 150/rn I 56 I 10 0 0 0 1 500 I 84.000 I 15 000 I 4.300 240 800 43 000 0 I 0 0 I
PVC-diem100/rn I 49 I 8 3.300 161.700 ) 26.400 3.500 171.500 28 000 2.200 I 107800 I 17.600 I 5 800 284200 46.400 )
PVC-diem 80/rn I 41 I 7 111.500 I 471.500 80.500 6.000 246.000 42.000 ) 8.300 ) 340.300 ) 58.100 I 9500 I 389500 I 66.500 I

I I I I I I I I I I I I I
13.RESERVOIR I I I I I I I I I I I I I I I
IV=50rn3 105.000 19000 I 11105.0001 19.000 01 01 0 01 0) 0 I 01 0 0 I

V=lOOni3 I 120000 I 24.000 I 0 0 I 0 I 1 I 120.000 24.000 J 1 I 120.000 j 24.000 I 1 120000 I 24000 I
IV=200ni3 165.000 I 36.000 Ol 01 0 0) 0) 0 ) 0) 0) 0 ) 01 01 0 I
JV=300m3 205.000 144000 ) 01 01 0 I 01 01 0 ) 01 0) 0 I 0~ 0) 0 j

I I I I I I I I I I I I I I
)4.E1MEQUIPMENT 95.000 I I 1 I 95.000 I 0 I I I 95.000 I 0 1 I 95.000 I 0 I 1 I 95.000 I 0 )
I I I I I I I I I I I I I I I
)5.C0NNECTIONs I I I I I I I I I I I I

Houseconnection ) p m. p.m. I I I I I I I I I I I I
I Standpipe 3.500 I 1 600 41 I 143.500 I 65 600 11 38.500 I 17.600 48 I 168 000 I 76.800 I 51 178 500 I 81 600 I

I I
SUB-TOTAL I

I
I
I

I
I I I
I I 1.016.700 I 191.500

I
I I

I
I

815 000 ) 126.600
I I
) I

I
I

1.131.900 I 219.500
I I
I I

I
I

1189.200 219 700

I
I
)

I PHYSICAL CONTINGENCIES(15%)I
I TOTAL I

I
I

I I 152.505 I
I 11169 205 I

28 725

220.225
I I 122.250 I

937 250 I
18.990

145.590

I I 169 785 I
1.301.685 I

32.925

252 425
I
I I

178 380 I
1.367.580

32.955 I
)I I I I 252.655

I I I I I I I I I I I I I I
GRANDTOTAL (USS) I I I 1.444.486 I I 1.119.2.38 I I 1.617 216 I I I 1.683 399 I I

I I I I I I I I I I I I



Tabte 3: DESIQ( CRITERIA FOR HiGH DEMANDOPTION

CRITERIA ATEBUBU EJURA IKINTAMPO NK0~hNaP

1.POPULATION I I

Population 1993 12,500 I 26,300 I 20,700 23,600

Population growth CX) I 2.70 3.80 I 4.50 5.10 I
I I I I
I Population 2000 I 15,063 34,146 I 28,170 33,430 I

I I I I
I Coverage(X) I 601 601 601 60
I I I I I
I Population served I 9,038 I 20,487 I 16,902 I 20,058

I 1 I I I I
12.C0NSUMPTI0N (l/c/d) I I I I
I I I I I
I Ratioh.c. (X) I 201 201 201 20
I I I I I

I Ratio p.t. (X) 1 80 I 80 I 80 I 80 I
I I I I I

Consunption hc Cl/c/d)I I I I
I I I I I I
I Consunçtion hc (lJc/d)I 30 I 30 I 30 I 30

I I I I I
I3.SYSTEM CAPACiTY I I I I
I I I I I I

Domestic demand (rn3/d)I 352 I ~99 I 659 782 I
I I I I
I Leakage(X) I 201 201 201 20(

Total demand (m3/d) I 441 I 999 824 978 I
I I I I

Total demand CI/sec) I 6.12 13.87 11.44 UI.58 I
I I I



Table 4: COSTESTIMATESFORHIGHDEMANDOPTION

I I
I DESCRWFION I UNIT RATES

I
ATEBUBU

I
I EJURA

I
I KINTAMPO

I
I NKORANZA

I
I

I I
I I

US$ Cedis
I ‘~i 000)

IQUAN
I

I US$
I

Cedis
I (~1 000)

I QUANTI
I I

US$ I Cedia

I 1 000)
I QUANTI
I I

US$ I Cedis
(1 000)

I QUANTI
I I

US$ I Cedis
(1.000)

I
I

I1.V,ATERSOURCE I I I I I I I I I I I I I I
Borehole I 20.000 I 0 I I 80000 I 0 I SI 100000 I 0 I 41 800001 0 I 3) 60000~ 0 I

I Springprotection I 11.000 600 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I () I 2 I 22000 1.200 I
I Iron-removalUnit 100.000 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 1 I 100.000 0 I
I I I I I I I I I I I I I I
12 PIPING SYSTEM I I I I I I I I I I I I I I
I PVC-diem200/rn I 76 I 12 I 0 I 0 I 0 I 1 500 I 114000 I 18.000 I 3.700 I 281.200 I 44400 I 0 I 0 I 0 I
I PVC-diam.150/m I 56 I 10 I 2.800 I 156 800 I 28 000 I 2.300 ) 128 800 I 23 000 I 1 700 I 95.200 I 17.000 I 4.900 I 274.400 I 49.000 I
I PVC-diem 100/rn I 49 I 8 I 3 800 I 186.200 30.400 I 1.700 I 83.300 I 13 600 I 1.100 I 53.900 I 8.800 I 4.700 I 230.300 I 37.600 I
I PVC-diem 80/rn I 41 I I 8.200 I 336.200 I 57.400 I 6.000 I 246.000 I 42 000 I 8.300 I 340.300 I 58 100 I 7 300 I 299 300 I 51.100 I
I I I I I I I I I I I I I I
I3P.ESERV11~ I I I I I I I I I I I I I I I
IV50m3 I 105000I 19000 I 0 I 0 I 0 I 01 Ol 0 I 01 01 0 I 01 01 0 I
IV100m3 I 120.0001 24.000 I 1 I 120.000 I 24000 I 01 01 0 I 01 0~ 0 I 01 01 0 I
IV=200m3 I 165000I 36.000 I 01 Ol 0 I 01 0) 0 I 11 165000 36000 I °I 01 0 I
I V=300 m3 I 205.000 I 44.000 I 0 0 0 I 1 I 205 000 I 44.000 I 0 I 0 I 0 I 1 I 205 000 I 44.000 I
I I I I I I I I I I I I I I I
I4.E/M EQUIPMENT I
I I

95.000 I
I

I 1

I
0 I 1 I

I I
95.000 I 0

I
I 1 I
I I

95.000 I
I

0 I 1 I
I I

95 000 I
I

0 I
I

I 5 CONNECTIONS I I I I I I I I I I I I I I
I Houseconnection I p.m I p.m. I I I I I I I I I I I I
I Stendpipe I 3.500 I 1.600 I 41 143 500 65 600 I 11 I 38 500 I 17 600 I 48 I 168.000 I 76 800 I 51 I 178.500 I 81 600 I
I I

I I
I
I

I I I
I I I

I I
I I

I
I

I I
I I

I
I

I
I I

I
I

I
I

I SUB-TOTAL I I I 1.117.700 I 205 400 I I 1.010.600 I 158.200 I I 1.278 600 I 241.100 1 I 1 464500 I 264.500 I

I PHYSICALCONTINGENCIES(15%)I I I 167655 30.810 I I 151590 I 2.3.730 I I 191.790 I 36.165 I I 219.675 I 39.675 I

I TOTAL I I I 1 285.355 236.210 I I 1.162.190 I 181.930 I I 1.470390 I 277265 I I 1.684.175 I 304.175 I
I I I I I I I I I I I I I I
I GRANDTOTAL (All in US$) I
I I

I
I

I I 1 580 618 I
I I I

I I
I I

1.389603 I
I

I I
I

1.816.971 I
I

I I
I I

2064 394 I
I

I
I



Table 5: Consult.aucy

Description Unit Quantity Unit rate Amount Sub-totals

TechnicalAssistance

- TechnicalAdvisor monti 24,0 15.000 360.000
- Tickets Europe - Ghana ticket 8,0 I 3.000 24.000

384.000
EngineeringConsultants
- Socio-economist(E) month f 3,0 15.000 45.000
- Hydrogeotogist(E) month I 3,0 15.000 I 45.000
- Sanitaryengineer(E) mont.i 4,5 15.000 67.500
- Hydrogeologist (G) montn 3,0 3.500 10.500
- Topographicsurveyors month 2,0 2.000 4.000
- SanitaryEngineer(G) month 7,5 3.500 26.250
- Assist. Engineers month 4,0 2.000 8.000
- Draftsmen month 8,0 1.500 12.000
- Supervisor month 36,0 2.000 72.000
-TBN(E) I month 2,0 15.000 30.000

I 320.250
CommunityDevelopment I
- Social Scientist (E) I month 6,0 15.000 90.000
- Community DevelopmentOfficers month 24,0 2.000 48.000

90.000)
Training
- Training Specialist month I 12,0 2.500 30.000 I
- Resourcepersons month 12,0 2.500 30.000 I

I 60.000)
Transportation and per-dierns I I
- transportation month I 24,0 1.000 ( 24.000
- per diems (month) month 108,5 200 I 21.700 I
-DSA moath I 16,5 2.250 I 37.125 I
- Tickets Europe-Ghana ticket 12,0 3.000 I 36.000

I I I 118.825
Miscellaneous I
- Office costs month J 24,0 1.000 I 24.000

- Fotocopies LS I I 50.000 50.000

I I I
Total I I 973.075 I
_____________________ ______ _____ ______ ______ I

All amounts in US $



Table 6: OperatingcostsTATIDWSTs andMiscellaneous

I I I
I Description I Unit I Quantity Unit rate
I J___

Amount Sub-total

Miscellaneous

I - Geo-physicalsurveys I I_S 15.000 15.000
I - Pumping test existingboreholes IS 15.000 15.000
I - Testboreholes LS 50.000 I 50.000
I - Training LS I 40.000 I 40.000

- Contingenciesand rounding (5%) I 5.000

Total I 125.000
I I I

OperatingCostsTATIDWSTs I
TAT Personnel I
- SanitaryEngineer month I 24,0 250 6.000 I
- CD Coordinator I month I 24,0 250 6.000 I
- Accountant I month 24,0 150 I 3.600 I
-Secretary month 24,0 100 I 2.400
-Driver (2) month 48,0 50 2.400 I

I 20.400
Investment I
- Officerfurniture, photocopier, computer I 1~S I 20.000 20.000 I
- 4 wheeldrive I IS 30.000 30.000 I
- car I I_S 20.000 20.000 I

I 70.000
Operatingcosts I I
-TAT month 24,0 2.000 48.000 I
- DWST(4) month 96,0 500 48.000 I

I I I 96.000
I I

Total I I 311.400
_______________ J _____ ____ ____ ____ ____

All amounts in US $

N.B.
Foreigncurrency component (US $): 195.000
Local currency component (Cedis): 93.120.000



Table7: InvestmentSchedule

I
I Description

L________________

19~5 I 1996
I Foreign ]Local Foreign I Local

I I I
F WaterSupply I I I
I Water sources I 320.000 I 122.000 I 1.200

I Piping system I I 2.825.900 I 478.400
Reservoir I I 695.000 I 148.000
E/M Equipment I I 380.000 I
Connections I 528.500 I 241.600

Sub-total J 320.000 0 4.551.400 I 869.200

F Sanitation 160.200 I 213.600
F Consultancy 546.075 I 427.000 I
F Operational costs& I

Miscellaneous 195.000 46.560 I 46.560

PhysicalContingencies
F Water supply (15%) 48.000 0 682.710 130.380
~- Sanitation(5%) 0 8.010 0 10.680

I- Consultancy (5%) 27.304 0 21.350 0

F Operationalcosts (5%) 9.750 2.328 0 2.328

Sub-totals I
F Water supply 368.000 0 5.234.110 999.580
1- Sanitation 0 168.210 0 224.280

~- Consultancy 573.379 0 448.350 0

F Operationalcosts 204.750 48.888 0 I 48.888
TOTAL

Pricecontingencies

1.146.129

I

217.098 I 5.682.460 11.272.748

I
F Factor I 1,04 1,10 1,08 1,21

F Amount I 45.845 21.710 463.689 267.277
GRAND TOTAL 11.191-974 238.808 6.146.149 1.540.025

I I
GRAND TOTAL (all inUS $) 11.490.484 I I 8.071.180

I I



Appendix 10

FinancialEvaluation

IWACO B.V., Division International Projects





FinancialEvaluation Appendix 10 - page1

• Energy:

• Maintenance:

• Miscellaneous:

• Depreciation:

• Sellingexpenses:

The 3 following tables give for each scenarioa model profit & loss statement for one month,
assumingthatwaterconsumptionis in line with the assumptionsof the scenario.

Also O&M costs,recurrentcostsand full costsper m3 have beenestablished.Recurrentcostsare the
O&M costs and the depreciationfor equipmentwith a short economiclife expectancy,i.e. theelectro-
mechanicalequipment.

SPECIFICATION OF THE MODEL FOR FINANCIAL EVALUATLON

• Personnel:
Small piped system
- 50.000cedis/month(1 mechanic,occasional labour);
Nuclear piped system:
- 200.000 cedis/month (2 mechanics,occasional labour, allowance WUA office and

accountant);
35 Cedis/KWh
annual costs correspondwith 5% of the value of electro-mechanical;l
equipment;
200,000cedis/month(lump sumcoveringadministrativeexpendituresand
overheads);nuclearpiped systemsonly;
linear;

economiclife electro-mechanicalequipment: 7 years;
economiclife otherequipment:40 years;
cost estimatesinclude a commission of 20% for tap attendantsand/or
collectors.

1 US $ = 800 cedis

IWACO B.V., Division International Projects



Scenario:Small pipedsystem

20% I
366

Specific Coiurun ption (L/c/d)

Population serid

20

2.400

I Watersold (r~morith)
Water losses (mDntb)

-%

-

Waterproduced(m3/month)

1.464

1.830

Costs
- Personnel 50
- Energy 22
- Maintenance 167

- Depreciation

I - E/M Equipment 476
I - Otherassets 250
I-Total I 965
I I
I Costprice (cedi/m3) I

-O&M I 156
- Recurrentcosi.s I 469
- Full costs 633

Investments (US $)
-E/M Works
- Other Works
-Total

50.000
150.000
200.000



Scenario:Nuclearpipedsystem- low demand

23.600
5,1%~

33.430

60% I
100%I

0%I

Town: I Atebubu Ejura I Kintampo I Nkoranza

Annual Growth I 12.500 26.300 I 20.700
Population 1993 I 2,7% 3,8% I 4,5%
Population2000 I 15.063 34.146 j 28.170

Coverage(%) 60% 60% 60%
- Public Taps 100% 100% 100%
- House Connections 0% 0% 0%

Specific Consumption(I/old)
-PublicTaps I 15 15 I 15 15
- HouseConnections I
Population served 9.038 20.487 16.902 20.058
-Public Taps 9.038 20.487 16.902 20.058
- House Connections 0 0 0 0

Numberof connections
- PublicTaps 30 68 56 66

- House Connections 0 0 0 0

I
I_______

Water sold (m3/month) 4.135 9.373 7.733 9.176
I -Public Taps 4.135 9.373 7.733 9.176
I - House Connections 0 0 0 0

Water losses (month)

- % 20% 20% 20% 20%
- m3 1.034 2.343 1.933 2.294

Water produced (m3/month) 5.168 11.716 9.666 11.471

Costs I
- Personnel 200 200 200 200
-Energy 62 141 135 229
- Maintenance 364 364 364 364

I - Miscellaneous 200 I 200 200 200
I - Depreciation I
I - E/M Equipment 1.040 1.040 1.040 1.040

-Otherassets 2.225 1.683 2.513 I 2.624
I - Total 4.092 3.629 4.453 4.658

Costprice (cedi/m3)
I - O&M 192 93 112 I 104
-Recurrentcosts I 199 241 I 213
- Full costs 950 I 372 553 I 487

I I J
I Investments (US $) I I
I - E/M Works
-OtherWorks

I -Total

109.250
1.335.236

1.444.486

I 109.250
I 1.009.988
I 1.119.238

109.250
1.507.966
1.617.216

I 109.250
I 1.574.149
I 1.683.399



Scenario:Nuclear piped system - high demand

I
Town: Atebubu Ejura

I
Kintampo

I
Nkoranza

Annual Growth
Population 1993
Population2000

12.500
2,7%

15.063

-— 26.300
3,8%

34.146

20.700
4,5%

28.170

23.600
5,1%~

33.430

Coverage(%) 60% 60%
I - Public Taps 80% 80%
I - House Connections 20% 20%
I

SpecificConsumption(lJc/d) I
- PublicTaps 30 30

I - HouseConnections I 75
I I

Population served I 9.038 20.487
- Public Taps 7.230 16.390
- HouseConnections 1.808 4.097

Number of connections
- Public Taps 24 I 54
- House Connections 225 I 512

60% 60%I
I 80% 80%I
I 20% 20%I

I
I
I 30 30

I 75 75
I
I 16.902 20.058

I 13.522 I 16.046
3.380 I 4.012

I I

45 53
I 422 501

Watersold (m3/month) 10.733 I 24.366
- Public Taps 6.616 I 14.997

-HouseConnections 4.118 I 9.370

Water losses(month) I
- % 20~ 20%
-in3 2.683 6.092

Water produced (m3/month) 13.416 30.458

Costs

- Personnel I 200 200
-Energy J 161 365
- Maintenance I 364 364

I - Miscellaneous I 200 200
- Depreciation I

I - E/M Equipment I 1.040 1.040
- Otherassets 2.452 I 2.134

I - Total I 4.4t8 4.304

I Costprice (cedilm3)
I-O&M 83 45
I - Recurrent costs 176 86

- Full costs 395 170

20.095 I 23.851
12.372 I 14.682
7.723 I 9.168

I
20% I 20%

5.024 I 5.963

25.118 I 29.813

200 200
352 596
364 364
200 200

1.040 1.040
2.846 3.259
5.003 5.659

53 55
103 97
239 228

Investments (US $)
I - E/M Works I 109.250
I -Other Works 1.471.368

- Total 1.580.618
I

109.250
1.280.353

1.389.603

109.250
1.707.721

1.816.971

109.250
1.955.144
2.064.394

—
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PRELIMINARY INVESTIGATIONS

1. Socio-economicsurvey
• Map the “zero” situationof 4 towns:

- demography(inhabitants per unit area, composition, household size, witnessed
growth, etc.);

- householdbudgets (family budgets,water and sanitation related expenditures,
sourceof income, etc.);

- economicactivities;
- water usage(actual (specific)consumptions,sources,periodicfluctuations,etc.);
- sanitarypractices(hygiene,facilities, etc.);
- preferencesfor watersupplyandsanitation(servicelevel, quality, price, etc.)

• Specific outputs:Real water demand(quantitiesper unit area, percentagespublic taps
andhouseconnections,actualand planninghorizon, etc);

2. Hydrogeological investigations
• Survey of existing water sources (inventory, establishments of actual yield (long

durationpumpingtests)andwater qualities);
• Well siting (interpretationof satellite images and aerial photographs,geo-physical

investigations);
• Testdrilling (optionaland will be decidedduring theinvestigation);
• Specific outputs:proposalfor watersources(expectedyields, locations);

PROJECT IMPLEMENTATION

1. Mobilization:
• Recruitmentof TechnicalAssistanceTeam;
• Establishmentof a DWST in eachtown;
• Logistics;
• Specific outputs:properlyestablishedTAT and DWSTs.

Institutional Strengthening

1. Implementingorganization:
• Elaborationof implementingorganizations(MLG&RD andDWST):

- Organizationcharts;
- Identificationof tasksand responsibilities;
- Job descriptions;

• Implementationprocedures;
• Establishmentof a financingmechanismfor subsidiesfor sanitation;

2. Training
• TrainingNeedsAnalysis;
• Elaborationof training plan;

3. Training
• Developmentof training materials;
• Implementationof training plan:

- project personnel;
- privatesectortechnicians/artisans;
- communitybasedcadres;

• Monitoring, evaluation, and feed-back
4. CounsellingandPerformanceMonitoring

IWACO B.V., Division InternationalProjects
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Water supply

1. Topographicsurveys
• Topographicsurveys;
• Specific output: basemapsof eachtown, scale1:2,000

2. Preliminary design
• Preliminary design;
• Cost estimates;
• Specific output: proposalsfor water supply improvementsin the 4 towns with detailed

costestimates.
3. Detailed designandpreparationof tenderdocuments

• Detaileddesignofmain systems
- productionunits;
- reservoirs;
- main distributionsystem;

• Preparation of tender documents:
- drilling;
- supplyand installation of electrc-mechanicalcomponents;

- civil works (supply and laying of pipes, construction of reservoirs and
miscellaneous works);

• Specific output: tenderdocuments
4. Tendering

• Evaluationof bids;
• Contractnegotiationsandawards;
• Specific output: contractswith competent contractors

5. Construction
• Construction ofthe mainsystems;
• Supervision during construction;
• Contractmanagement;
• Commissioning
• Specific output:operationalsystem~

CommunityDevelopment

1. Assessmentof thesocialstructureof the communities
• Map the social structureof the communities,establishthe most appropriateunit areas

for WUGs, and identify the communilyleaderswho might takea role in either a WUG

or theWUA;
• Specific output:

- proposalfor unit areas;
- evaluationof thepossibilitiesfcr communitybasedmanagement;

2. Developmentof strategiesfor communily development:
• Establishmentof sequenceof activ~ties;
• Establishmentof a cataloguewith options containingstandarddesigns,specifications

and costestimates:
- water supply;
- sanitation;

• Designof a hygieneeducationpro~gramme;
• Field testingof developedmaterials
• Specific outputs: field manual containing the project strategy for community

developmentwith all plannedinterventions andsupportingmaterials.

IWACOB.V., Division International Projects



Project Activities Appendix 11 - page3

3. Mobilization andorganizationof the communities
The implementationwill follow a specific project at community level which will pass
through a number of activitiescomprisingcommunity mobilization, and developmentof
communalgroups(WUAs and WATSANCommittees).A typical setof activities would
readas follows:

a. Mobilization
• Information of thepopulation;
• Establishmentof WATSAN CommitteesandWUAs;
• Specific outputs: WATSANCommitteesandWUAs.

b. Developmentof WUAs
• Defining WUA set-up:

- charter;
- tasksand responsibilities;
- job descriptionsof keyjob holders;

• Recruitment:
- Election of theWUA “office”;
- Selection and recruitmentofWUA personnel;

• Training:
- “office” membersWUA;
- WUA personnel;
- supervisionduringconstruction;

• OrganizationDevelopment:
- procedures;
- contractualarrangements(MLG&RD, WUGs);
- revenuecollectionmechanisms;
- arrangementsfor complexmaintenanceandcounselling;

• Commissioningandhanding over
• Specificoutputs:

- functional WUAs;
- functional water supply systems

c. Developmentof WATSANCommittees
• Preparation of a “Facilities andManagementPlan’;
• Improvementof watersupply:

- finalize contractwith DA andWUA;
- final configuration of the water supply systems;
- collect contribution of thepopulation;
- organize revenue collection;

• Assistin hygieneeducation;
• Assistin environmentalsanitation:

- communalsanitaryfacilities;
- drainage;
- wastecollection anddumping.

• Specific outputs:
- functional WATSANCommittees;
- implemented“Facilities and ManagementPlans”

IWACOB.V., Division InternationalProjects
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2. WaterSupply
• Detailed design of sub-systems (participative design in collaboration with the

WUAs/WATSAN Committees;
• Collectionof thecontributionof the oopulation;
• Constructionof thesub-systems(local contractors);
• Operationof thesub-system;
• Specific outputs: sustainablewater supply systems constructed in line with the

preferencesof thecommunities;
3. Sanitation

• Supportof the DWST;
• Promotionof sanitaryfacilities (for excretadisposal);
• Promotion of a local construction capacity for sanitary facilities (training and

certificationof small contractors/artisans);
• Administeringa financingmechanismfor subsidiesfor sanitaryfacilities;
• Specificoutputs:functioningsanitaryfacilities at house-holdlevel

4. HygieneEducation
• Support of the DWST;
• Promotionthroughmass-media;
• Extension activities atgroup level
• Specific outputs:

- increaseddemandfor safedrinking water;
- increaseddemandfor sanitaryfacilities;
- properhygienicpracticesrelated to water and sanitation.
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Standpipes for community managed water supply systemin Nkoranza

Handpump in Kintampo





Sanitaiyconditionsin Atebubu

Privately owned shallow well in Kintampo





Properly organizedKVIP-latrine in Kintampo

KVIP-latrine under construction in Ejura





Steepdescentto springin Kintampo
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