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ABSTRACT 

 
The River Oyun water project in Kwara state, Nigeria is a regional scheme consisting of two treatment plants, 

with a total production capacity of 20,000m
3
, transmission   pipeline, booster stations, storage reservoirs and 

distribution networks. It is designed to serve seven towns with a population of 184000 people. This paper is an 

investigation of the operations and management of project to determine its performance with a view to 
improving its effectiveness and overall efficiency. Performance indicators used in the assessment include 

population served, extent of coverage, capacity available, production, service connections, regularity of water 

supply, operations and management costs, customers’ services, collected revenue, water quality, customers’ 
perceptions, willingness-to-pay and general administration. A rating system was used to score the various 

indicators. The performance of the scheme was not satisfactory. Immediate   improvement to water supply in 
the region is possible by adopting a more equitable water distribution schedule, use of economic tariff and 

reduction in unaccounted-for-water. On the long term, planning for new resources and private sector 

involvement are recommended. This will be based on commissioned management contracts to cover 
production, operations and revenue generation activities of the agency.  
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1. INTRODUCTION 

 
The pattern of human settlement from time has 

always been decided and controlled by certain 

natural, but indispensable, factors.  Water is one of 

such factors. Apart from air, the availability of 

water in adequate quantity and quality is the most 

crucial factor to human existence. In modern 

times, access to safe drinking water is closely 

correlated with economic development, human 

health and general well being of the people. Thus 

water issues engender share concerns, interests, 

and actions worldwide. For instance, the 

declaration of the decade 1981-1990 as the 

International Drinking Water and Sanitation 

Decade is a reflection of the collective concern of 

the international community to improve the water 

and sanitation services in developing countries of 

the world. In Nigeria, the declaration of the water 

decade gave impetus for increased capital 

expenditure by local, state and federal government 

authorities on water development. There were also 

assistance in form of aids and grants from UNDP, 

UNICEF, ADB, EEC, and The World Bank. Many 

approaches covering a wide range of issues in 

search of sustainable water supply provision in the 

last three decades by the government are 

enumerated in Okeola (2005). A larger percentage 

of the populace still do not enjoy potable water 

supply in the country. This is due in part to the 

poor performance level of water supply projects in 

the country in general. Most water supply schemes 

are operating well below their installed capacities.  

Many state water agencies (SWA) are finding it 

difficult to operate and maintain water schemes in 

the face of escalating cost of production. Yet, the 

demand for water is rising with increasing 

population and the yearnings for economic growth 

and development. The monitoring and 

measurement of performance indicators (PIs)  

provide information for use by utility operations 

and other stakeholders such as the government, 

customers, funding agencies, for assessing and 

identifying areas of operations that have 
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shortcomings and require improvements. The use 

of PIs to study water supply utilities started in the 

early 90’s. Some early studies were carried out by 

the World Bank, the Asian Development Bank, the 

American Water Works Association, and the 

International Water Services Association. A 

summary of these studies and those of other 

individuals is given in (Iliyas, 1999). This study is 

designed to evaluate the performance of one the 

major water supply undertakings in Kwara state, 

Nigeria, with the aim of finding short and long 

term solutions to the problems of operation and 

management, in order to ensure improved services 

and sustainability. 

The River Oyun is the source of water for the 

regional water project. The river is a sub-tributary 

of the River Niger. River Oyun itself is perennial 

with ground water discharge making continuous 

and significant contribution to the flow, even 

during prolonged dry spells. This condition keeps 

River Oyun flowing all year round (Oyegun, 

1983). A 7 meters high dam was built on the river 

in 1964. The height of the dam was later raised by 

2.75m in 1988 thus increasing the gross reservoir 

storage capacity to 3.5 x 10
6
 m

3
 and the active 

storage to 2.9 x 10
6
 m

3
 (FMWRRD, 1994). There 

are two separate treatment plants in the water 

works. The first plant was built in 1967 and the 

second plant in 1990. Both facilities incorporate 

unit operations and processes such as aeration, 

coagulation/flocculation, sedimentation, filtration 

and disinfection. The production rates are 

180m
3
/hr and 660m

3
/hr for the first and second 

plants respectively given a total of approximately 

20,000 m
3
 daily. Treated water is pumped to 

various storage reservoirs for distribution to the 

service networks in the benefiting towns. Table 1 

shows the pertinent information on the towns and 

the facilities for water supply to them. Table 2 

shows the salient features of Young reservoir and 

dam. 

 

 

Table 1: Facilities within the Oyun River Regional Water Supply Scheme (ORRWSS) 

 

Town Capacity of 

Service 

Reservoirs (m
3
) 

Length of 

Distribution 

Network 

Number of 

Network 

Valves 

Number of 

Connections 

Offa 9973 22420 82 1850 

Igosun 130 4000 - 59 

Erin-Ile 220 4615 8 267 

Ipee 105 2394 - 101 

Ajaise-Ipo 220 3751 14 195 

Omupo 220 3200 - 124 

Ijagbo 105 2623 - 287 

Total 10975 43003 104 2983 

 

Source: Kwara State Water Corporation, Ilorin (2009).  

 

 

Table 2:  Salient Features of Oyun Reservoir and Dam 

 

Dam Height  9.8m 

Location 6km north of Offa 

Catchment area  106km
2
 

Spillway crest elevation 406.58m.a.s.l 

Spillway length 80m 

Embankment 409.5m.a.s.l 

Gross storage volume 3500000m
3
 

Net storage volume 2900000m
3
 

      

Source: Kwara State Water Corporation, Ilorin (2009). 
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2.  MATERIALS AND METHODS 
 

The study methodology consists of field survey, 

data collection, data analysis and interpretation of 

results. Fields studies involved the site 

investigations of facilities at the water works and 

survey of the towns to confirm information and 

collected data. Information and data for the 

assessment were obtained through informal 

interviews with users and officials of the state 

water agency and administration of questionnaires. 

A questionnaire was designed to collect data 

relevant to the evaluation for the financial viability 

and econometric analysis using discounted cash 

flow (DCF) and contingent valuation (CV) 

approaches respectively on the regional project. 

The questionnaire also addressed the following 

areas: socioeconomic and demographic data, 

frequency of supply, water quality, supplementary 

sources of water, applied complimentary 

treatment, tariff, willingness-to-pay (wtp), 

customer’s perception and water sector reform 

support. Water sampling from the treatment plants 

and network in the scheme beneficiaries town were 

collected on the same day for laboratory studies on 

physical, chemical and bacteriological parameters. 

The adequacy, reliability and sustainability of 

Oyun River Regional Water Supply Scheme 

(ORRWSS) were evaluated using a number of 

performance indicators (PIs) including  population 

coverage, production, connections, per capital 

consumption, tariff, unaccounted-for-water, 

personnel cost, O & M cost, period of service,  

water quality and willingness to pay. The 

performance indicators are classified into four 

groups. A rating system is used to score each 

indicator and overall score determined. The four 

groups of indicator are termed principal, primary, 

secondary and others. The principal indicators are 

crucial to the proper functioning of the water 

works and cover such activities as water treatment, 

power supply and pumping. The primary 

indicators are related to the human input and 

feedback on the operations of the project to attain 

the desired goals and objectives. These sets of 

indicators are staff strength, plant administration, 

revenue, willingness to pay, water quality, etc. The 

secondary indicators include population coverage, 

production, available capacity, and regularity of 

supply and connections. Others indicators include 

public standpipes and customers participation. The 

following ratings based on the importance of each 

indicator to the overall performance of the project 

were adopted: principal PI: 6 points; Primary PI: 5 

points; Secondary PI: 4 points; Other PI: 2 points.  

 

 

3.  RESULTS AND DISCUSSION 
 

3.1   Production 
The combined daily design capacity of the two 

plants is 20,000 m
3
 while the daily production is 

15,000m
3
. Since unaccounted-for-water is about 

20% of output (FMWRRD, 1994a), the quantity 

available for direct use is 12,000m
3
 daily. The 

towns served by the scheme include rural, semi-

urban and urban towns with a good mix of 

commercial, industrial and institutional users. The 

estimated daily water demand of the region is 

23,000m
3
. Thus the supply adequacy is 53%. With 

a population of 183927 (NPC, 2007), the per capita 

consumption is 65 liters/day which is below WHO 

recommendation. 

 

 

 

3.2  Regularity of Supply 
The two ground level storage reservoirs at Offa 

and the elevated tank in Ijagbo receive water 

regularly and the supply of water to the two towns 

is more than to other towns. Pumping of water to 

reservoirs at Ipee, Igosun, Ajase-Ipo, Erin-Ile, and 

Omupo is affected by the reduction in pressure 

head due to direct connections to the rising mains 

by some customers. This situation also accounts 

for inadequate supply to these towns.  This was 

confirmed by the results of the field survey (See 

Table 3). The table also shows that apart from Offa 

and Ijagbo, customers in Erin-Ile get water 

occasionally while the remaining towns are not 

adequately catered for. They are forced to depend 

on alternative sources such as hand-dug wells, 

streams, bore holes and rainwater. 
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Table 3: Numbers of Days and Hours of Water Supply in the Regional Scheme 

Towns % of Respondents indicating number of 

Days in a week when service is provided 

% of Respondents indicating number   

of hours of service in a day 

Days Hours/day 

>3 3 2 1 0 0 2-6 6-8 8-12 12-24 

Offa 43 21 16 11 9 10 36 21 13 20 

Ijagbo 32 72 21 21 - - - 16 28 56 

Erin-Ile 12 15 6 4 63 17 39 17 - 27 

Ajaise-Ipo 16 10 - - 74 - - 37 - 63 

Ipee - - - - 100 100 - - - - 

Igosun - - - - 100 100 - - - - 

Ompo - - - - 100 - - - - - 

 

3.3  Customer Services 

Customer services provided include connections, 

billing, debt recovery and complaints. Billing is done 

manually and bills are served on consumers 

regularly. Payment of water bills is by cash or cheque 

and this is made at a pay office within the premises of 

the water works and at an area office in Offa town. 

Disconnection is used to coerce consumers to recover 

unpaid bills. The exercise is regularly carried out. 

However, the lack of personnel and resources affect 

the debt recovery efforts. Pump operators, plumbers, 

laborers, accounts and administrative staff are most 

often engaged for disconnection exercise to boost 

revenue collection. Complaints are reported at the 

zonal and area offices, which are not easily accessible 

to all consumers in the region. Consumers prefer to 

engage the services of independent plumbers to solve 

problems of pipe leakages. In essence, customer 

services arrangement are not adequate. 

 

3.4  Operation and Maintenance (O & M) 

Operation refers to activities and resources used in 

making a machine, equipment or a production system 

to do the work it is meant for. The inspection, 

replacement, or repair of damaged or worn parts, 

lubrication, etc which are carried out to prevent 

breakdown or after a breakdown are referred to as 

maintenance (Cairnross et al., 1981). For the 

ORRWSS, the O&M covers mainly chemicals, 

power supply, pumps repairs, transportation, 

personnel wages, pipeline maintenance, service 

connection and disconnection, fuel, lubricants and 

general administration. Available data showed that 

annual O & M cost for the fifteen years period (1994 

– 2008) increase from N7.172 million in 1994 to 

N25.597 million in 2008. The increase was due to the 

increase in production output and corresponding 

increase in the use of chemicals (alum and chlorine) 

for treatment following the rehabilitation of the 

treatment plants. The average O & M cost per m
3
 of 

output is N3.91. 

 

3.5  Revenue Generation 

The total annual revenue generation in comparison 

with expenditures from 1994 to 2008 is shown in 

Figure 1. The discounted cash flow (DCF) technique 

for investment appraisal was extended to assess the 

level of financial sustainability of service provision 

during the period 1994 to 2008 (15 years).  

 

 

Suule, B.F. and Okeola, O.G. (2011)  

 
13 



JOURNAL OF ENGINEERING AND TECHNOLOGY (JET), VOL.6 NO.1&2, pp.10-19. 

 
 

 

The result of DCF analysis showed the scheme 

operation not financially sustainable. The difference 

between revenue and expenditure shows the level of 

subsidy to sustain the regional water supply. Between 

77% and 90% of the O & M cost is paid for by the 

state government mostly to cover purchase of 

chemicals, payment of salaries and electricity bills. 

The 15-year average revenue generated is 52 kobo/m
3
 

of treated water which is 13% of the O & M cost of 

N3.91/m
3
. The bulk of the revenue is from sale of 

water to commercial and industrial customer. Other 

sources of revenue generation include sale by water 

tankers, water levy, and service connections (Figure 

2). 

 

 

 
 

3.6  Tariffs and Willingness- to- Pay 

A tariff is a policy instrument that can be used to 

accomplish economic, financial and socio-political 

objectives in utility pricing. Pricing of water can be 

used to promote income redistribution, economic 

stability, conservation and to encourage 

complimentary investment in the sector. However, 

pricing of water in Nigeria is subject to strong 

political influence. A flat rate of N500 per household 

is charged while commercial and industrial 
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consumers pay higher rates. However, the mean 

willingness to pay (wtp) from econometric analysis 

on the scheme using double-bounded dichotomous 

model was found to be N1100 and the expected 

monthly revenue from domestic consumer alone is 

N21 million. However historical under pricing, lack 

of metering and political considerations are obstacles 

to introducing and implementing economic rates. 

Presently meters are not used to monitor consumption 

thus quantity has no correlation and causation with 

tariff.  

3.7  Water Quality 

Laboratory analysis of water samples taken from the 

raw water source, treatment plants and distribution 

pipelines was carried out to determine their quality 

characteristics. The results for treated water samples 

compared favorably with WHO 1994 standards and 

the Nigeria National Standards (FEPA, 1991) for 

drinking water. However within the distribution 

network, color and turbidity of water reaching the 

consumers were found to be 7.1 - 9.3 NTU and 8.1- 

8.75 HU respectively. These values are higher than 

the 5 NTU and 5 HU respectively stipulated in the 

Nigerian Standards, thus confirming the observations 

of consumers on the poor quality of the water. 

Furthermore bacteriological examination of the water 

samples collected from service outlets showed 

presence of E.coli up to 2/100ml in some cases, 

though the treated water at the plant is devoid of 

pathogens. Since many services pipes are laid in open 

drains, contamination of the water is possible through 

suction effects at pipe joints, especially when the 

pipes are empty. When supply is restored, the flow 

carries the sediments and other pollutants in the pipe 

to the consumers’ outlets, hence the general 

complaint about poor water quality. There is a need 

to apply higher dosage of chlorine to maintained 

residual protection in the system, more so when 

residual chlorine concentration is reduced by 

reactions with organic and inorganic matter in water 

or inside the pipes as well (McGhee, 1991). 

 

3.8  Perception of Service by Customers 

The customers perceive water supply as the 

responsibility of the government to the people, 

though the majority consider the tariff to be low. 

From the survey and econometric analysis, the 

respondents expressed willingness to pay higher than 

the present as long as water is available regularly and 

improvement on the billing and payment processes. It 

was observed that payment of water bill is generally 

poor, which may be partly responsible for the low 

revenue collection. Only consumers in Offa and 

Ijagbo pay their bills since they enjoy more regular 

supply than customers in other towns. Generally the 

consumers are not satisfied with the services of 

ORRWSS, because of lack of supply and poor 

quality. Customers claimed that the water is colored 

and contained sediments; hence some form of 

secondary treatments like boiling, filtering, and alum 

addition is applied before using the water for cooking 

and drinking. 

3.9  General Administration 

The head of the ORRWSS is the zonal engineer who 

is responsible for the day to day running and related 

administrative duties. Funds are assigned monthly to 

the water works to cover operations and maintenance. 

The funds are inadequate to cover operational needs 

of the scheme project. The number and skilled staff 

are inadequate and are less motivated. There is need 

to employ middle and senior level officers such as 

engineers, accountants and technicians for effective 

operations and management of the scheme. 

3.10 Performance Rating 

A total of 12 evaluation performance indicators to 

measure the effectiveness and performance of the 

scheme were identified. Each PI was scored and an 

aggregate score of 49% was obtained (Table 4) 

denoting unsatisfactory level of service performance. 

 

 

4.  IMPROVEMENT STRATEGIES 
 

4.1  Service Coverage 

The present supply arrangement is favorable to two 

of the towns that are to benefit from the project. This 

appears to defeat the purpose and objective of the 

regional water project. To correct this imbalance and 

restore equity, a more effective distribution schedule 

is needed. Table 5 shows an alternative schedule 

which will ensure that all towns are served at least 

three times a week at a minimum rate of 

100l/person/day. Offa and Erin-ile with over 75% of 

the population of the region will be served daily and 

at higher volumes, three times a week, so that water 

will be available to serve commercial and industrial 

activities. The total supply on a daily basis using this 

new arrangement will be 13,000m
3
 though 15,000m

3
 

is the output. If wastage and losses through leakages 

and pipe bursts are reduced, supply rate could 

increase by 10-20%. 
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Table 4: Ratings and scores of performance indicators for the ORRWSS 

 

 Performance indicator Rating Score (%) 

1 Population Served        4 2.5 

2 Production Output 4 2.0 

3 Available Capacity 4 3 

4 Pipe Network Adequacy 4 2.5 

5 Connections 

i. Residential Customers      

ii. Public Standpipes      

 iii. Commercial/Industrial/Institutional  

 

4 

2 

4 

 

1 

1 

0.5 

6 Treatment Plant 

i. power Supply          

ii. Plant Operation         

iii. Pumping System  

 

6 

6 

6 

 

5 

4 

4 

7 Frequency of Supply 

i. Regularity (days/week)      

ii. Duration (Hours/day) 

 

4 

4 

 

1.5 

1.5 

8 Revenue and Tariff       

i. Tariff adequacy 

ii. Willingness to pay 

 

5 

5 

 

0.5 

4 

9 Administration 

i. Administrative capacity       

ii. Adequacy of staff  

iii. Suitability of staff        

 

5 

5 

5 

 

2 

3 

2 

10 Customer’s participation 2 0 

11 Water Quality    5 3 

12 

 

Future Development Plan 4 0 

Total 88 43 

Score 100 49 

 

 

 

Table 5:  Suggested Daily Water Supply Quantities 

 

Day Offa Ijagbo Ajasse Omupo Ipee Igosun Erin-Ile Total 

Sun 9500 820 900 - - - 1700 12920 

Mon 9800 - - 640 270 390 1900 13000 

Tue 9500 820 900 - - 1700 1700 12920 

Wed 9800 - - 640 270 390 1900 13000 

Thur 9500 820 900 - - - 1700 12900 

Fri 9800 - - 640 270 390 1900 13000 

Sat 9500 820 900 - - - 1700 12700 

 

4.2  Customer Service Centers 

A customer service centre to handle connection, 

billing, payment and complaints should be opened in 

each of the towns. Larger towns such as Offa and 

Erin-Ile would require two or more centers. The 

service centers will be involved in revenue drive 

through debt recovery, pipe network repairs, 

monitoring of illegal connections, control of 

wastages, etc. The facilities to carry out these 

assignments such as plumbing tools, plumbing 

materials, and vehicles are needed to enhance 

operational efficiency. 

 

4.3  Public Standpipes 

Provision of public standpipes should now be based 

on ownership by responsibility. The ownership can 
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be a group of customers in a compound or premises, 

market place or common usage of water. Each 

ownership will have a representative who will liaise 

with the water agency for connection, payment, 

reconnection and other agreements. This arrangement 

will foster a sense of responsibility, improve revenue 

and introduce community participation in the supply 

of water. 

 

4.4  Public Enlightenment 

The cooperation and participation of users is very 

crucial to water supply. The users need to know that 

water, as a natural resource is finite, hence its 

perception as a social good is not in the interest of all 

stakeholders. The consumers are expected to know 

the financial implication of water supply and the 

extent to which rates and revenue cover cost. Public 

enlightenment in the form of community discussion, 

radio, newspaper and television announcements and 

jingles; and public hearings; will provide relevant 

information to the public, thereby enabling them to 

better appreciate the roles they can play in ensuring 

efficient and effective water supply in the region. 

 

4.5  Appropriate Tariff 

Water supply is not a free good. So rates and tariffs 

should be designed to recover cost in such a way that 

it does not exclude the poor from access to drinking 

water. At the same time rates should not encourage 

wasteful consumption. The World Bank (1995) 

suggested, after considering the present low level of 

cost recovery that fees that establish the water 

entity’s financial autonomy would be a good starting 

point to ensure sustainability of operations, which 

will result in improvement of service and 

performance. In essence, to accomplish this a reform 

that establishes financial viability of utility is crucial 

and feasible since the study revealed consumers 

category are already spending substantially to meet 

their daily water needs with attendant inconveniences 

in time wastage and financial commitment. For a 

sustainable service, the present monthly flat rate of 

N500.00 per household is low. This can be reviewed 

up to 100%, since the econometric result revealed 

that the wtp was 55% higher than the current tariff 

for improved services. The commercial, industrial 

and institutional customers should be metered and 

charged economic rates according to their 

consumption.  

 

4.6  Private Sector Participation (PSP) 

Managing water systems in Nigeria is increasingly 

becoming complex in the face of fiscal and political 

constraints, ageing facilities that are more difficult to 

maintain, increasing treatment requirements and the 

dearth of skilled personnel, with the requisite 

experience. An alternative that has gained growing 

acceptance in the last decade in Europe, America, 

Middle East countries and even some African 

countries is privatization (Hemani et al., 1999; 

Wolfe, 1998). Privatization does not necessarily have 

to be outright sale. It may consist of various 

combinations of private sector financing, 

management and operation of certain services on 

behalf of a publicly owned utility.  

The main options for PSP can be categorized 

according to how responsibility for issues such as 

asset ownership and capital investment between 

public and private sectors are shared. Options can be 

applied in combination. The purpose of government 

is to make sure services are provided, not necessary 

to provide service (Gleic et al., 2002). Also a 

fundamental role of public sector in safeguarding and 

providing for economic and social welfare of the 

citizens is a condition of democratic government 

(Seppala et al., 2001).  In that case a public-private 

initiative (PPPI) in water supply sector is advocated 

to preserve the basic responsibility of government, 

ensure equity and sustenance of reliable service 

delivery. 

Under this PPPI model, the government will provide 

and maintain a strong political commitment to the 

service, integrated water resources management and 

other value consideration into the planning and 

decision making. The private sector however would 

provide support services in their own core 

competence areas through management contract. The 

advantage of this model is that, private sector, being 

cost-driven will come with more creative solutions in 

sustainability of service and improving on coverage. 

They will also provide skills and management 

expertise to deliver efficient service on a sustainable 

basic. 

 

4.7   Future Development Plan 

Okeola (2009) reported that the average annual flow 

for the River Oyun at the Oyun dam is 6.9 Mm
3
 and 

that the highest flow occurs in the month of 

September and October. The current total annual 

estimated water demand is 8.2 Mm
3
 out of which 5.9 

Mm
3
 is for domestic usage only. This water source 

can still meet the demand of the domestic consumers. 

However, the resource will no longer be adequate for 

future demand beyond the year 2020, hence the need 

to start exploring conjunctive use of resources. 

Meanwhile it appears that the state water agency has 

not developed new plans to cater for the future 

increase in demand. It is expected that the agency 

should have short and long term measures which will 

help to improve water supply in the region within the 

next 20 years. Such measures should address 
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reduction in UFW, encouraging water conservation 

practices, and identification of new sources of water.  

In the short term the various programmes aimed at 

improving water supply in the regional area using 

underground water sources. The agencies involved 

are Rural Water Supply Agency (RWSA) of the State 

government, UNICEF, ADP, LNRBA and the Offa 

and Oyun local Government Areas. These 

programmes if properly managed and coordinated, 

they can be integrated into centralize system for 

effective conjunctive usage.  In the long term, 

planning for new resources is the best solution. There 

are two ways to go about it in this case. One is to 

increase the height of the dam so as to increase the 

impounding capacity. The other is interbasin water 

transfer. This is the physical transportation of water 

out of one river basin to another basin. They both 

require adequate technical feasibility studies covering 

hydrological, geotechnical, geological, and socio-

economic investigations. A PPPI should be 

incorporated into the long term planning because it is 

promising in that it preserves the basic responsibility 

of government and ensures efficient service delivery 

on a long term. 

 

5.  CONCLUTION 
 

The Oyun River Regional Water Supply Scheme 

(ORRWSS) serves seven towns with a combination 

of 183,927 people. Only 70% of this population is 

actually supplied to a reasonable extent. The capacity 

of the treatment plant is 20000m
3
/day, but the 

production rate is 15,000m
3
/day. After allowing 20% 

for UFW, the available supply is 12,000m
3
, whereas 

the demand is 23,000m
3
/day. Hence the supply is 

only satisfying 53% of the demand. The tariff is low 

and revenue generation is only 13% of the production 

cost of water. The degree of service in terms of 

supply is not satisfactory because five towns out of 

the seven towns are not getting adequate supply. The 

reliability of the supply in the other towns is however 

satisfactory. After treatment, the water is potable.  

However within the distribution network, the 

turbidity and colour of treated water were found to be 

higher than the WHO recommended values. The 

treated water also lacks residual chlorine, which 

raises serious health implications and concern on 

bacteriological safety of water reaching the 

consumers. 

Operation and management problems such as 

inadequate maintenance, inefficient use of chemicals, 

lack of commitment and motivation on the part of 

workers, poor staff quality, budgetary constraints, 

low revenue base, political constraints and high 

subsidy level are affecting the performance of the 

project. The overall rating of the project is 49%, 

which is not satisfactory. For an urban water supply 

service to be sustainable on the long term, it must 

first be financially sustainable. Therefore, 

improvement on the performance can be achieved 

through the introduction of a new tariff structure to 

ensure full cost recovery, fairness and equity in water 

distribution, public enlightenment, and creation of 

more service centers within the serving towns and 

regulation of public standpipes. The wtp result 

provides incentives for private sector involvement in 

the management of regional water supply scheme. It 

is possible to introduce competition with enormous 

gain in efficiency by separating infrastructure 

investment from service operation. Therefore, PPPI 

model for water sector is recommended. The model is 

promising in that it preserves the basic responsibility 

of the government and ensures efficient delivery of 

service on a sustainable basis. 
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