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ABSTRACT

The need for water cannot be overemphasized as water is crucial for healthyDespie this

access to portable water in many urban areas still remain a huge challengg.ti@viattempts

are beng made to surmount water problems of cities, little im@pelone to overcome water
problems of peripheral settlemenddost studies on water delivery have rather emphasize the
urban challengecombined both core and periphery whibhs fallen short of reporting the
difficulty residents of periphery are facedth in order to meet daily water need$e research
narrows to investigating water supply and demeamaracteristics resulting to urban management
challenges as a result of t@a supply problems of these areBsita collection and analysis was
conducted in 70% of the id&fied peripheral settlementd Kaduna metropolisA sample size

of 0.5%0f 61,182 household constiad 305 questionnaires, from which only 269 were retigeve

for analysis. Results revealed poor access to pipe borne water and over dependence on boreholes
and wells, which lacks the capacity of supplying the required water quantity. Attempts to meet
needs is responsible for patronage of water vendors with bigthand health implications. The

hope to secure pipe borne supply from the metropolis ifefahed as the KSWB lacks the
capacity to meet water demand of the metropolitan core let alone the periphery. To address the
water supply shortage of peripheisdtlements there is the need to plan and manage new
growth points Also toensure that commercial borehole operators are organized to supply water
to existing peripheral settlements at regulated price; and the capacities of existing water
treatment plantserving the metropolis be increased to cater for the excess population of the core
as well as the periphery. Pipe borne supplies to peripheral settlements should commence with
those that currently have provision for supply
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CHAPTER ONE

BACKGROUND TO THE STUDY
1.0 INTRODUCTION
Cities worldwide are endowed with basic infrastructaines advantage creates the pull to cities
when compared to other forms of human settlements. The pull to cities creates peripheral
settlements which twk onto the city for supplies. Cities of the developed countries are better
serviced with infrastructure compared to cities in developing countries. Such cities are better
because of the organized system of infrastructure planning and delivery, whicicesved at
the urban level and infrastructure needs are usually properly identified, then Infrastructure
Delivery Plansare prepared in conformity with the proposals of the city plan. In most cases,
attention is given to the mother city without much concder what is happening at the fringe,
where new growth points exidbevas (1993) obseed that the corgeriphery dichotomy has
implications being that the availability of infrastructure and services can influence productivity,
health, income and employmie Access to a range of basic infrastructure (e.g. water, sanitation,
drainages and roads) is also an indicator of community well{Salp et al, 1993). Similarly,
improving water and sanitation delivery decreases the incidence of illnesses and ergendit

health related matters.

A peripheral settlement describedas the newly urbanized area of the city, which lie on the
fringe. Even though they can be seen as a labour market for both formal and informal economies
of the city, they are inadequateahtegrated into the city and have no prioritized basic services
like water. Such areas in addition are characterized by uncertain or illegal land tenure, minimal

or no infrastructure, low incomes, and lack of formal recognition by governments. Degpiie be

-15-



viewed from the negative pgective peripheral settlements contribute greatly to overall city
functionality, through the supply of affordable land for housing development, urban agriculture,
ground rent and payment of development permit chargesiddlet al, 1993).

The importance of water cannot be overemphasized, as it is an important natural resource that is
useful in every facet of life. Its quality and quantity affects the health and productivity of fiuman
(Olajide,2011). Much of ithealth whech affects humanity especially in the developing countries
can be traced to lack of safe and wholesome water supply (Aderigbe et al, R@®8)ed to
ensure accasto portable water to all, is pursued throutie global declaration of the
Millennium Devdopment Goals(MDGs), which targets to halve the proportion of the
population without access to safe drinkimgiter. The target seven of the MDGs set out to
improve water supply in rural and urban areas, without acknowledging the situation in peripheral
areas which are neither urban nor rural in natwéhile the problem of water in most cities is

that of irregularity of pipe borne water supply, the situation in peripheral settlements is
predominantly the lack of pipe borne water and overdependence en sthrces, often
considered to be unsafe and expensive. Thisfibrens the motivation for this study, in order to

provide understanding on the nature and challenges of water supply to peripheral settlements.

1.1 STATEMENT OF RESEARCH PROBLEM

The rapid gowth of Kaduna metropolis has encouraged the emergengeripheral settlements
many of which are unplanned, lack basic infrastructure and are without planned water supplies.
Absence of planned services in the peripheral areas has serious economicysicdl ph
implications and is a major problem for municipal authesito addressLike many urban

centres, the attempt to respond to such challenges has not been supporteddedphate
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knowledge of demand and suppiliaracteristics as most of what existsot available to the
municipal authorities in the detail required for planning. Most attempts to address the problems

have also failed for lack of planning data and for being fragmented, informal and uncoordinated.

Water demand and supply analysists tity level (Maiyaki, 2006; Abdu, 1998; Osagioduwa,

2007 and Nyam, 1999) have received greater emphasis in research than those that disaggregate
performance at sub city levels. Granted that such aggregate city level studies are useful, the
analysis of te dynamics and challengesthé urban fringes justified, the argument being that

the problems of the city core (where services exist) usually differs from those of the peripheral
areas.Such studiesan permit better response, in addition to informimg municipal authorities

of the specific challenges to addres®cent studies of the urban periphery by Audu (2007) and
Habila (2007) have emphasized growth management based on land use planning and

development control.

This study examines the problenasid prospects for management of water suppl the
peripheral areas of Kaduna metropolibe studyfills the gap created bthe focus it hasn the
problemsand management challenges of water suppthe peripheral settlements of Kaduna

The questionanswered are:

1. What are the water demand and supply characteristics in peripheral settlements of

Kaduna metropolis?

2. What are the challenges to water supply to peripheralareas
3. How should the challenges of water supply in peripheral areas of threpmies be
approached?
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1.2 AIM

The aim of this research is to examine the characteristics of water demand and stip@ly in
peripheral settlements &faduna metropolis with a view adientifying pattern and challenges,

and making recommendations.

1.3 OBJECTIVES

1. To review therelationship between urban management and water supply

2. To examine the pattern of water supply and demand in peripheral settlements of Kaduna
metropolis

3. To determine th@roblemsof water supply in peripheral settlements @& thetropolis.

4. To determine the urban management challenges for urban water supply in the peripheral

areas of Kaduna and make recommendations.

1.4 SCOPE AND LIMITATION

The Scope of this study focus on water supply to peripheral settlements of Kadurgoliseso

as to understand theature andpattern in which waters suppled. No coverage of the core
metropolitan area was made, as the research is only concerned with settlements at the fringe of
Kaduna metropolis which serves as home to large numbeofforce in Kaduna. The study

identifies thirteen peripheral settlements out of which 70% are sampled for this study.
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1.5 THE STUDY AREA

Kaduna's peripheral settlements has been undergoing spatial changes as the city moves outward
and absorbs previousperipheral settlements. Its width ranges froii3Km approximately but

this has changed overtime and is almost certain to continue doing so with future urban growth.
The zone is not of uniform width around the city but it is most extended along trunk

infrastructure arteries. These roads are found in a radiating pattern from the city centre.
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The development of unplanned urbanization along ta@mmoads of the city from the 1970s to

the 1990s has given birth to notable growth of localities in the North, West and South of the
city. The growth of the city is hampered in the east by the presence of the river Kaduna which is
a strong physical baer. Most of the localities have grown because of the ever increasing
population pressure on the metropolis, due to the presence of affordable accommodation and also
as a result of their proximity to the work place of most residents. A large number pifgrati

settlements have emerged of recent due to recent history of social upheaval of the metropolis.

The peripheral areas of Kaduna are easily identified by the presence of major road arteries.
Towards the north along Zaria road development have occuprésthe new trade fair complex

and beyond extending to Rigachukun. In the western direction the establishment of institutions
such as the Institute of Water Resources, College of Agriculture, Nigeria d@efamademy
permanent site and the Airport haveeapd up the areas along this route for development.

Growth has continued in this direction spreading beyond Mando on the Lagos road.

Along the western bypass from Mando, there are developments around Panteka, the National
Eye Centre, Rigasa, and Kudendhiah serves as an industrial layout. The sprawl has extended
until it intersected with Abuja express way. Development in this direction has spread through the
road linking NNPC and eastest to Mararaban Rido. Finally, in the south along Abuja express
way, unplanned urban development has reached about 6km from the point of express intersection

to Gonin Gora.
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Table 10: List of Kaduna Peripheral Settlements

S/No Peripheral Number | Number of Distance
Settlement of Households| from Lugard
Houses Hall (Km)

Romi 8,979 17,958 10

1

2 Gonin Gora 8,431 16,862 14.1

3 Kudenda 1,482 2,964 6.5

4 Ungwa Maigero | 847 1,694 12.8

5 Mahuta 426 852 27

6 Kamanzo 821 1,642 15

7 Tsaunin Kura 478 956 13.1

8 Mararaban Rido | 2,873 5,746 18

9 Mando 5,641 11,282 8

10 Rigasa 7,641 15,282 54

11 Trade fair layout | 723 1,446 8.2

12 Rafin Guza 207 414 8

13 Rigachukun 2,501 5002 9.1
Total 41,072 | 82,144

Source: Field Survey, 2012

1.5.1 The Kaduna Peripheral Settlements

These are recently urbanized settlementstémtat the fringe of the metropolis beyond which
there is no continuous development. They are equally identified by the nature of development
and physical location in the metropolitan context. No distance yardstick was adopted in defining
the peripheral gdements of Kaduna metropolis, but just the fact that they are located at the
fringe of the metropolis along entry routes to the metropolis. The identified settlements are

shown in table 1 and a brief history of each below:
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1. Kudenda

Kudenda is a residgial settlement that developed in Chikun local Government area of Kaduna
Metropolis. It sprang up as result of Industrial activities in the area, as an alternative esidenti
area for industrial activities. The settlement is said to be over 20 yearkualdnda is not a

planned settlement as the Kaduvaster Plardid not provide for development in Kudenda.

Water supply network was laid in 2005 by the Kaduna State Government, and water only flow
through the pipes on the day of commissioning, where itsa@sto have come from water tank

rather than from the city supply source. Since then, public water supply eluded the settlement.
Kudenda settlement meets water needs through wells and streams as there is no presence of

functioning borehole.

2. Kamanzo

Kamanzo is a new unplanned peripheral settlement that gained prominence within the periods of
1999 to date. It is located in Chikun Local Government Area of Kaduna Metropolis and play host
to residential developments. There is no pipe water supply netwdt&manzo, and only three
privately owned boreholes exists on rmommercial basis. The residents of these settlements

relies on wells and streams for domestic water needs.

3. Tsaunin Kura GRA

Tsaunin Kura GRA is a new planned settlement that is locat€tikun Local Government area
of Kaduna Metropolis adjoining Sabon Tasha. This settlement was planned by the Kaduna State

Urban Planning and Development Authority and allocated for residential development by the
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Kaduna State Ministry of Lands, Surveys a@waduntry Planning. The settlement is serviced by

pipe borne water supply from the metropolis supply system.

4. Trade Fair Layout

The Trade Fair Residential Layout is located behind the Kaduna International Trade fair ground
in Igabi Local Government Areaf &aduna metropolis. It is a Planned residential area by the
Kaduna State Urban Planning and Development AutoftpSUPDA) and allocated for
residential development by the Kaduna State Ministry of Lands, Surveys and Country Planning.
The area has not wigss the laying of pipe borne water supply network and does not receive pipe
borne water supply. Privately owned boreholes and wells are currently the sources of water

supply in this settlement.

5. Mararaban Rido

Mararaban Rido is a peripheral settlemeotated along Kachia Road in Chikun Local
Government Area of Kaduna State. It is a residential area that received a boost between the
periods of 2002 to date. It currently relies on wells and has only one privately owned borehole
which caters for water negaf the settlement, as the settlement is not connected to pipe borne
water supply network. The settlement is not planned and was not capturedKiayltima Master

Plan, yet KASUPDA undertakes development control activities. Lack of planning of this

settlenent poses serious challenge for future infrastructure development.

-26-



6. Rigachukun

Rigachukun is a peripheral settlement that is located along Zaria in Igabi Local Government
Area of Kaduna State. It has been in existence since early 1970’s but was nogccéptthe

Kaduna Master Plan and is not a planned settlement. Some parts of the settlement have access to
pipe borne water supply network with erratic supply to those areas close to stream as slope
favours downward flow. The larger part of the settlememot connected to water network and

does not receive pipe borne water supply. The settlement has 9 boreholes out of which 5 are hand

driven and sunk by state and local governments, while 4 are privately owned.

7. Mando

Mando Residential settlement iscéied in Igabi local government area of Kaduna State along
Lagos road. Greater part of the settlement is not connected to pipe borne water supply network,
while smaller part is connected but has since 2006 not receive supply through the network. The
areais unplanned and grossly lacking in water supply. Where inhabitants rely of wells, streams

and boreholes for water supply.

8. Gonin Gora

Gonin Gora is Located along Abuja Road in Chikun Local Government Area of Kaduna State. It
is a new settlement that wastablished in the late 1980’s. It was not captured by the Kaduna
Master Plan and is therefore unplanned. Residential developments are organically arranged
posing challenge to future laying of water supply network. The older part of the settlement closer
to the core has water supply network as well as the Federal Housing located in the area. But the
greater part to the right along KaduraAbuja Express does not have laid pipe borne water
network of pipes.
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9. Rigasa

Rigasa is one of the closest periphesettlements to the metropolitan core. It is unplanned and
not captured by the master plan. The growth of Rigasa is organic, chaotic and lack planning
inputs. Yet evidences of development control activities exists. The lower part of Rigasa closer to
city core enjoys erratic pipe borne water supply, but the larger part either has network that last
receive water supply through the network six years ago or no network at all. Rigasa presents a
sharp challenge where water requirement is met through wells aatoles and none of the
functioning boreholes is sunk by the government. The existing boreholes are privately owned

and water is sold to members of the public through water vendors.
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CHAPTER TWO

LITERATURE REVIEW

2.0 CONCEPT OF PERIPHERAL SETTLEMENTS

2.0.1 Peripheral settlements

There is no universal definition of peripheral settlements. The Food and Agriculture
Organization of the United Nations (FAO), defines it as the connection between rural and urban
areas whereas the United Nations Children’s FWNICEF and the World Bank see them as
newly urbanised areas at the city fringe (Mbiba, 2002). These areas can also be viewed in a much
wider remark than just considering their spatial location as areas at the fringe of the city. These
areas function chge with time and are a natural meeting place for inhabitants from both the city
and the countryside. The UK Department for International Development, DFID, defined
peripheral settlements as areas with strong influence of the urban context and withamggt qu

of labour supply, but at the same time influenced by shortages of land, poor infrastructure and

urban growth in their Natural Resource System Program, NRSR (McGregor et al, 2006).

In the context of this study a peripheral settlement is definexd descriptive way as an area
where the residents are dependent of the city’'s economy rather than rural activities. Even though
they can be seen as a labour market for both formal and informal economies of the city, they are
not prioritized in means of basservices like water. Furthermore these areas are inadequately

integrated into the city.
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Peripheral settlements are characterized by uncertain or illegal land tenure, minimal or no
infrastructure, low incomes, and lack of recognition by formal govertsnEamilies who live in
informal settlements build on cheaper land outside city limits, on land within city limits that is
not zoned for housing, on land that has not been urbanized with infrastructure, or on land

considered dangerous or environmentaihgfle.

2.0.2 ProcessesioUrban Peripheral Growth

The urban periphery is not explicable in terms of its present location within the urban area, but
must be referred to the edge of the buiflarea at a past period of time. Therefore, its growth
can beinterpreted in terms of evolutionary stages and their associated processes. There are

basically two main phases of development

1 Formation Stage

The first phase is when land at the fringe of the fupltarea is taken up for the first time by
urban landuses. These uses might be due to government policies, preferential location, incidental
or most particularly the search for affordable accommodation. At this stage the population is still
largely made up of the rural indigenes with a small percentagegoamis both from the inner

city and from other smaller settlement and towns. Economic activities are largely agrarian.

Planning at this stage is usually minimal or not at all.

2 Modification Stage

At this stage, there is the modification of existing lasds such as change of agricultural land to
other uses. Most modifications are attendant upon the changes of location that results from the

enveloping of the fringdelt by the outward growth of the buip area. The population
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gradually changes in constent proportions between indigene from rural populations and
migrants. Economic activities shift from agrarian to service oriented economy. The older the

fringe-belt, the greater the relative change.

The fringebelt zones undergo a continuous evolutmmaptly underlined by Schenk (2002) who
draws from Asian experience thiey expand and shrink geographically ‘eating’ their way into
the country sideWhile they are swallowed by the expanding core ,dmeace this author suggest

“the concepif two-fold dynamism in rolling fringe. At this stage the areas become more urban
in nature in terms of population and physical characteristics and planning inputs are more

pronounced.

2.1 CONCEPT AND SCOPEOF URBAN MANAGEMENT

Urban Management flourished as an igionalized concept from the mitB80s when
championed by a number of key international donor agencies for the developing world. One of
the lead agencies in this respecthe World Bank, whose lessons from its urban investment
projects of the early 198 ledto wider systemic approaches in housing, urban land and
infrastructure provision. To this was added the need for institutional changes to allow for
improved management of new urban investments. Management is a matter of taking sustained
responsibiliy for actions to achieve particular objectiv@s such, urban management can direct
efforts toward common goals, glean benefits frorromdination of expenditures and human
actions, focus resources on high priority targets, organise and initiate dstasksawhich

competition, confusion, inertia or neglect leave undone.
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Two views explains urban management: Firbe traditional viewwhich associates urban
managementvith municipal and central government. This is a largely supplyen model,
wherebythe state and its agencies have the statutory responsibilities for management. The
provision of services and their maintenance are therefore viewed as rights that citizens expect,
partly as a result of the taxes they pay and partly because of the pddigitmhacy that they

give to both the state and local authoriti@$ie table below depicts the traditional urban
management model, with a clear public sector orientation and emphasis on physical planning and
infrastructure provisionCentral and Local Gvernmens are the dominant actors, with nron
governmental organizations and international assistance playing limited roles in social sector
provision and other emergency relief, perhaps accounting foififtmeof all management
activity.

Table 2.1: The traditional urban management model

Actors Responsibilities (management variable

Central governme Political and administrative control of local governm

Provision of grants and loans for all major utility provis

Development control and land acnistratior

Infrastructure development and managel

Preparation and approval of master g

Local governmen Directly elected or appointed representatives constituting a de-making
body (local government)

Municipalities Direct provision of scial and physical infrastructt

Metropolitar Maintenance of services and utilil
Development control; preparation of master and local

Governments

Non-government: Local-level intervention
Social services provisit

Sector

Housing- site ard service schemes and upgrat

Refugees and rehabilitati

SourceWekwete 1994
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A more recent view of management articulates a broader governanceriembrings to fore

the role that civil society play and expands the rangeakiesblders to include private sector
agencies, nogovernmentabrganizations (NGOs), communibased organizations (CBOs) and

a variety of interest groups (Mabogunje, 1990). Within the broader governance perspective urban
managementis more participative,broader in outlook, transparent, and less bureaucratic.
Although there are no significant changes in what is being managed, the range and scope of
actors significantly has increabalepicting the need fogood urban management through

coordination.

Urban management refers to the political and administrative structures of cities and the major
challenges that they face to provide both social and physical infrastructure services. These
include managing urban economic resources, particularly land and adsdbe duilt
environment, creating employment, and attracting investment in order to improve the quality and
guantity of goods and services(Clarke, 1991). It is a set of instruments, activities, tasks and
functions that assures that a city functions. Tdre gets water at home, that roads can transport
goods and people, that land is provided for various activities essential for its residents, that
public interest is safeguarded against individual and firms interest and that repairs are carried ou
on infrastructure networks. It ensures that basic urban services are provided for the population
and the various private, public and community stakeholders to perform and maximize their
intrinsic roles in a harmonic manner. Urban management facilitates coordaffaetd although
interest among these actors are not always convergent meaning that conflict resolution is an
essential part oirban managementEfficiency, efficacy and equity in the distribution of
resources and public investments generated from witlg@rcity and to be reverted into further

development is the basis of urban management (Acioly, 2003).

-33-



Sharma (19893lefinesUrban Management as a set of activities which together shape and guide
the social, physical and economic development of urban.afd®s man concerns of urban
managemendare intervention in diverse areas to promote economic development and wellbeing
and to ensure necessary provision of essential services. Urban management is the effort to
coordinate and integrate public as well as/gte actions to tackle the major problems the
inhabitants of cities are facing and to make a more competitive, equitable and sustainable city
(Van Dijk, 2000). Urban management refers to policies, plans, programs and practices that try to

assure populaton growth is matchedith access to infrastructure, housing and employment.

2.2 RELATIONSHIP BETWEEN URBAN MANAGEMENT AND WATER SUPPLY

Urban managemenensures coordinated urban development through careful consideration of
population and land in which delopment takes place. Good urbaanagemenprovides the

order and direction oéity growth and development through careful planning and provision of
basic services necessary firing. It is easy to extend urban water distribution network to
planned aras of the city than in unplanned areas. This is because streets are well lthe and
population of inhabitants is known. Determining where future growttlirectedis a prime

driver of water supply planning, and being more certain about the naturgoroaad rate of

growth patterns will help enseiwater supply and distributiofihe relationship between urban
management and water supply is further explained using the processes of urban management as

discussed below.
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2.2.1 ProcessesfoUrban Management

Mattingly (1995) identified the processes of Urban management, which are discussed below.
Every task of urban management requires the performance of basic processes which is common
the processes are: planning, coordinating, resourcing, developingtiopeand maintaining.
Planning and coordinating what is to be done, resourcing provides what is used, developing
provides what needs to be created, operating delivers goods and services, and maintaining

sustains the operations.

2.2.1.1Planning

Planninglooks to the future with certain objectives in mind, recognises the interrelationships
among all matters within the universe of interest (including the relationships among the various
acting organisations), identifies present and future problems andwppes, considers various

sets of appropriate actions and recommends the selected action sets. It is most effectively done
from a perspective which views all tasks together, encompassing the totality of management
activities. In its oveiarching positio, planning is a process of urban management which gives

strategic guidance to egoing activitiesas well as to growth and basic services provisianing

Planning is thegreatest opportunity to influence project outcomes, minimizes risk and reduce
costsin the early stage of an initiative. The cost of planning in comparison to the capital
expenditure involved in water supgly minimal. Water supplplanning is a continuous process

as there is the need to update on the regular basis the provision forswapdy in order to
reflectpopulation increase. Planning is stimulated by issues such as: changes in unit demands for

water supply variation in growth projections, adverse trends in customer service levels, changes
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in community attitudes, changes in lh@oclogy and changes in regulatory requirements. These
changes must be accommodated through continuous planning process with precision to pressing
areas. Service providers with a static or declining customer base and limited regulatory
requirements for watesupply The planning process may only involve a regular review of:
current and future service needs, system capacity and performance to meet the defined service
needs, asset maintenance and renewal strategies and the revenue required to sustaiaably del
the servicgMattingly, 1995)

The role of plannig in water supply is daissed Irthe processes of planning water supiply

figure 2.2
Inputs from Land use Regional State water Water relatedtrends
service provider planning inputs planning inputs planning inputs

High Level inpu

Key planning process

Identify Determine’ Determine Identify Evaluate Identify Analyse Develop PI .
service service scope of stakeholder current & options for options {mplementation anning
needs objectives lanning requirements future service strategy

demands provision Report

SourceQueensland State Government (2002)

Figure 21: Water planning process
1. Identify Service Neesl

In identifying a need, consideration is given to: What exactly is the need? If the need is to
provide a service, the provision of new infrastructure may only be one option for providing the
service. What evidence exists to support the need and what levitl of confidence that this

evidence is accurate and potential solutions to address the need.
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2. Determine Service Objectives

It is critical before planning commences to define in measurable terms the objectives and critical
success factors of an irative that will deliver the identified water supply need. These objectives
relates to: service requirements and standards; regulatory compliance; operational performance
objectives; social objectives; environmental objectives; financial objectives; arkplace

health and safety objectives.

3. Determine Scope of Planning

The scope of planning and the resources to be allocated to the activity should correspond to such
matters as: the overall importance wateppy will provide, the significance of the faite to

deliver the service need; the extent of tih@nping issues to be consideredmplexity of the

issues to be addressedsks associated with meeting the service nemxbts of a project
potential benefits arising from greater investment in supply.

4, Identify Stakeholder Requirements

An initiative to address water supply need can involve a range of stakeholders in a variety of
ways. It is essential to identify the key stakeholders and their desired outcomes at the onset and
determine the potentiampacts (both positive and negative) and how these can be managed.
Some initiatives may require significant consultation with a range of stakeholders. For urban
water supply initiatives, stakeholders mdés consumersrganisational stafpublic and pnate

water supply agencies and individuatakeholders assists in identifying key constraints and
deficiencies early in the planning phase.

5. Evaluate Current & Future Demands

This involves assessing the capacity of existing resource, infrastructurits acapability to

meeting current and future service demaids. undertaken in such a way that the population to
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be served is known and the approximate per capita consumption is established as basis for
determining future present and future demands.

6. Identify Options for Service Provision

Identifying and evaluating feasible options is a critical planning process. These options may be
categorized as: base case (do nothing); minimal approach; existing asset eptisisnay
involve asset rehabilitatn, renewal or replacement options; ramset options (e.g. demand
management, alternative means of service delivery, reduction, optimizing existing operation or
improved utilization of existing infrastructure), new asset options.

7. Undertake Options Argsis

Options analysis can be facilitated through having value management type workshops. Options
can be creatively and economically addressed through challenging assumptions, generating
alternative ideas, improving communication and establishing pr&rilepending on the scope

of the planning, workshops could include internal planning, design, construction and operational
staff, a range of key stakeholders or combinations of each. A common problem in the planning
process is “optimism bias* a tendencyfor planners to be ovesptimistic about key project
parameters including demand projection assessments, capital costs, operating costs, works

duration and benefits delivery.

8. Develop Implementation Strategy

Once the preferred option has been seleatetinplementation program should be formulated. In
formulating an implementation strategy consideration should be given to: staging of the project,

service provider implementation targets, implementation targets set by regulators, funding
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availability (bot internal & external) and this may require input into the service provider’s

financial model.

9. Outputs from the Planning Process

The output from the planning process will be a Strategic/Master Planning Report,
Concept/Feasibility Report or Detailed Rteng Report targeted to solving water problems of a

particular area.

2.2.1.2Coordination

Coordinating, is an ovearching tasks and processes, it joins together the actions of several
agencies and establishes programmes and budgets. It links varimg @ganisations in
defining overall priority needs and opportunities, in deciding what is to be done and in
performing actions in the right sequence at the right place. Actions are ordered in time by
programming and matched to likely available resoutbesughbudgeting. Coordinating puts

great stress upon creating and strengthening lines of communication and increasing the flow of
information among institutions. One outstanding function of coordinating is to connect priority
concerns of management rattiean treat them separately, in order to gain greater efficiency and
effectiveness. The complexity of urban situationgnd, therefore, of useful responses to
problems and opportunitiesgives coordination a key role. Actions will inevitably be divided
among many organisations and, yet, must be performed in concert for efficient use of resources

and for effects to be realised at necessary points in time
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Coordination reduces the waste of duplicated actions in developing and operating urban areas.
Moreower, a variety of acts can be ordered and timed so that they are mutually reinforcing,
achieving more results for the same efforts and expenditures. In fact, most development and
operations essential to good urban management require diverse actions Iotudemaf actors,

which is impossible for performance without coordinafibtattingly, 1995)

2.2.1.3Resourcing

Proper resourcing is essential to sustaining the actions which improve urban living conditions
and urbarproductivity. Ways must be found psovide ample resources continuously for as long

as a problemexist or an opportunity is not fully exploited. Beyond the needs of new problems
and opportunities, resources must be continuously available for operating existing services and
for maintainingthe facilities and institutions utilised. The major resources required for urban
management are human, financial, material, institutional, and informational. The skills and
capacities of human resources are to be found not only in government but invdie and
community sectors. Sources of finance are similarly in all three sectors. Land available to the
three sectors is the most important material resource, but facilities, equipment and materials are
also of concern. Important institutional resourcesoenpass organisations in the three sectors,
their frameworks of formal relationships and legislation which grants powers to organisations.
These include powers to buy and sell, to tax, to borrow money and to utilise generated revenues.
Institutional resarces also include powers to regulate such matters as land use, building
construction, publievehicle operation and water tariffs. Information may be the only significant

resource which some actors can contribute to the urban management (Matesgly, 1995)

-40-



2.2.1.4 Developing

As a process of management, it creates institutions of the govermpreate and community
sector, pools of equipment and facilities such as schools, roads and water mains which are
necessary to provide services. It also ceeate capital goods, such as housing units which go
directly to users among the urban populations ag¢bult of a managed services\i2lopment

has two aspects: the first is the direct execution of construction works by -petiar
authorities andhe second is the guidance of privaextor activities to meet urban needs in
accordance with a lorgerm strategy. Therefore the management process must encompass both

sets of actions in a coherent w@jattingly, 1995)

2.2.1.5 Operating

Operation ighe dayto-day activities of urban management which deliver services to the public.
In this process, governmergsipply watercollect refuse, light streets, treat sewage and so on.
Operating requires the ability to command resources of staff, money, equigntematerials in
adequate amounts and appropriate qualities for the tasks to be perféhaszfore, municipal
operations is characterised by disruptions in services resulting from technical breakdowns,
inadequacies in relation to demand, failure toerae some key services in particular

neighbourhoods and low quality in general of the services proyidatingly, 1995)

2.2.1.6Maintaining
Maintenance of urban facilities now attracts considerable concern, although in the past, it has
been greatly werlooked in the pursuit of capitédcility development because the results of its

absence are not felt immediately. It requires the foresightasfagemenaénd the discipline of
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regular action and outlay of resources to be effective. The continuitieofiah it demands calls

for permanently available staff with very different skills from those in the cagetadlopment
process. It requires administrative attitudes derived from lessons of experience which have not
yet been abundant in the historiesnadny developing countries. Proper maintenance conserves
facilities and organisations as reusable resources. This reduces the call on other resources and
therefore, can be important to sustaining improvements in urban conditions. Given that so many
public facilities have been constructed with funds from many sources and that attempts at cost
recovery, where appropriate, have generally failed, maintenance of these facilities would be
absolutely essential if the benefits they bring are to be sustained. Pnoggaim enhance the
capabilities of government institutions have not effectively dealt with the steady movement of
skilled staff out of public service. This is a major obstacle to establishing sustainable urban
management which in turn, can produce susbdénenprovements in urban living conditions and

production(Mattingly, 1995)

2.3 URBAN MANAGEMENT MODELS FOR SUSTAINABLE URBAN WATER

SUPPLY
There is a range ofirban managemerdapproaches found in the literature. Some are more
concrete models and term§references for planning water supply. Yet others are frameworks
that can be seen as an approach for viewing the structure of thenissuwlistic way. They

include
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2.3.1 The Mugabi Methodology

Mugabi et al. (2007) propose a strategic planninghouktlogy for urban water utilities in
developing countries through strategic planning. Strategic planning is a methodology for
thinking in a longterm perspective and planning towards a common goal. The authors argue that
some of the biggest challenges tremprove utilities efficiencies mainly by reducing the loss of
water, reducing the population unaccounted for water and extend the water service to the poorest
households. Important questions answered by this approached inclvthede is the utility

now? Where does the utility want to be? How will the utility get there? How does the utility

ensuresuccess?

A performance and practice audit was conducted to identifying the existing situation as well as
an institutional analysis for current laws, contrafsd stakeholder responsibilities. The targets

must be precise as possible and be measurable and time bound. The last two questions concern
how to reach these visions by specific actions and how successful monitoring and evaluation
should be produced. Tlaetions should favourably be as precise as the targets and cover aspects
of organizational structure, management information systems, operation, maintenance and

financial management.

2.3.2 The Choguill model

Choguill (1996) @2velopedmodel for sustainablevater supplyfor urban areas, where water
supply is stressed as important issue. The model is based on the idea that-oekgign
should be decentralized and mainly in the hands of local communities for gaining success. The

target group is not explity mentioned but can be supposed tahee public sectorThe model
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provides certain principles for water supply which includEsnphasison the existence of both
formal and informal sectors within a cityater supplymust be on a costecovery basise. the
users should cover the cost for the service. When there is-mdowe population that cannot
afford the cost it can be suggestible to use a &olsidy programmeQuestions about irregular
land tenure must be solvei the future is unclear, &me are no incitements for investments or
improvement of one’s livelihoodin areas considered illegalthe informal settlements
infrastructure should be upgraded, either one step at a time or all at once, so that ithgwamual
be integrated to the cig/service systenifhe local community must be involved in the planning
process and be in control of its own infrasture services and improvements; and water supply

must be affordable for the poor

2.3.3 The Schiller & Droste model

Schiller and Drostg(1982) developed a model planning process for water supply in the
developing world, with starting point from the World Bank’s recommendations of project
preparations. The target group of users of the model is the planners of water supply but as one

can seg¢hereare different ceparticipants atifferent stages in the process.

An initial step for the planning phase is to identify the target population. It is also centradyo s

and understand the target group’s current water supply system to be abtadwowhether it is

an option to upgrade the inadequate systems. There are many institutions that should be involved
and interact with each other in the process because of its great complexity. Important
associations are the national government, the plgnagency, the water supply agency, the

health agency and the local community.
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Activities

Definition of target populations

Participants

y

Assignment of responsibilities

National government

Objectives and polici

A

A

Identificaion report | Planning agency

P Sector and system analy:

y

Prefeasibility report Water supply agency

Analysis of preferred proje

A

A

Feasibility report Health agency

Negotiations and consens

A

A Local community
Project approval

Source: Schiller & Droste model (1989)
Figure2.2 Development stages in Water supply Projects

24  IMPLICATIONS OF POOR ACCESS TO URBAN WATER SUPPLY

Wate is a precious natural resource, vital for life, development and the environment. It can be a
matter of life and death, depending on how it occurs and how it is managed. When it is too much
or too little, it can bring destruction, misery or dea#kpproximately 1.1 billion people

worldwide lack adequate water provision (WHO and UNICEF, 2000). Unsafe or inadequate
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water has been attributed to 80 percent of illnesses and 30 percent of deaths in developing
countries (Elhance, 19997 research outcome revedl¢hat2.2 million people die of water

related illnesses each year (UNICEF, 2000).

Poor access to water supply has implications in many aspects of human life.. A link was
identified to exist between much ofHealth of human to lack of safe water siypfhat is easily
accessible, adequate in quantity and free from contaminatigdnited Nation report 2004

When water supply is inadequate, health problems are imminent (Batemen etat, 1998). Fadere
and Olawuni (2008) asserted that water supply shioellds close as possible to the point of use

in order to maximize health benefits of water supply. poor water supply leads to low sanitary
conditions, which in turn causes health risks. Osinusi and Oyejide (1989) in Ibadan suggested
that shortage to wates a factor responsible for common dbses in children ranging from®

years of age.

Poor water supply similarly creates economic implication. The UN water/Africa 2004) asserted
that water can be an instrument for poverty alleviation lifting peoglefodegradation of having

to live without access to safe water and sanitation while at the saadotinging prosperity to

all. However, when water is inadequate in quality and quantity, it can be a limiting factor in
poverty alleviation and economic phactivity, food insecurity and constrained economic
developmentThe interdependence between water availability and development is exemplified
by the link betweemater and poverty. Due to poverty, access to adequate water is low in Africa.
As a resulibf inadequate access to watkere is a high incidence of communicathiseases that

reduce vitality and economic productivity on the continent. Inadequate access toamdter
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sanitation is thus both a cause and a consequence of poverty. Similarly, inadeqtet

resources can become a constraint to improved agricultural development and food security.

25 CASE STUDIES OF WATER SUPPLY STRATEGIES TO PERIPHERAL
SETTLEMENTS

2.5.1 Water supply in Peripheral settlements of Uganda

The usual approach is to idéwtthe current sources of water supply, through inventory to
capture all publicly available water sources. Also to establish the adequacy of existing sources,
as well as pattern of development. The Ugandan experience centers on developmeitbst low
appoaches to water supply, where a study of ten selected settlements was undertaken. All the
settlements were identified to have provision for pipe borne water supply with approval for one
tap point in a house or yard (Howard and Luyima, 1999). Boreholes pvevided at strategic
locations to complement inadequate supplies of pipe borne water. Cost recovery is achieved

through uniform charge to all houses with pipe borne water supply.

2.5.2 Sidas Strategy for Water supply in peripheral settlements

Sida’s Srategy for Water Supply is supported by a strong decision making priocesater
supply in the developing countries. Their main motive for supporting these issues is the
improvement of livelihood of the poor that come into towrigh a change inwater supply
situation (SIDA, 2004).The focus ion certain key areasith water supply promotion in urban

and perdurbanareas.Sida’s strategyputs forth approaches that should be considered when
making investments in the area of water supply. Thesefasecial, economic, environmental,
technical, financial and institutional views. Some of the most relevant principles named in the

report are:Water supply should be considered at the same time in the social, spatial and
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environmental planning in peripted and urban areadJsers should be particigatn the
planning, implementation, management and monitoring procedures of Water Sysipins
There should be a possibility for rural and pgtian communities to access loan financing from
banks and otheinstitutions for improving water suppihe delivery of these services should

reach the slum areas which the city is responsible for

2.5.3 Water Utility Partnership (WUP) Strategy for water supply in peripheral
settlements

The WUP Capacity Building imAfrica was established e Union of African Water Suppliers
(UAWS) and its partnerswith a view to building the capacity of utilities to improve water
supply. In order to fulfill this mandate, WUP established a serieargéted initiatives including
Project no. 5 (better known as WUP 5) entitl&drengthening the Capacity of Utilities to
Deliver Water and Sanitation Servic&spvironmental Health and Hygiene Education to Low
income Urban CommunitiesThe project was funded by the European Commissiad

managed by the Watand Sanitation ProgramAfrica.

In 1998, the WUP 5 project set out to determine how-ilms@me communities werbeing
served. By drawing on the knowledge and unique experiences of utiitie®s, smakscale
providers and commmity organizations, the project aimeddevelop a better understanding of
the key principles underlying ‘good practices’ those policies and practices that have
contributed to improvements in the water asahitation services delivered to lamcome

comnunities. The knowledge anelxperience of a range of actors involved in delivering or
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supporting these services in Coéte d’lvoire, Ethiopia, Ghana, Malawi, Mali, Nigeria, Senegal,

Tanzania and Zambereated the foundation for this document.

Working on thepremise that all households have access to some form of sugipty and
sanitation service be it different levels of service, delivered by differastors, from different
water sources WUP 5 organized a series of countgnsultations that broughtdether a wide
range of stakeholders (including utilitiesunicipalities, line ministries, smadicale providers,
NGOs and consumetepresentatives) to deliberate over critical issues and identify the key
challenges ofervice delivery to the poor. As arpaf this consultative process, stakeholders
alsoidentified those ongoing initiatives in the region that had improved service delivieny-to
income communities. These practices were then documented thoroughlgeinod detailed
country case studies &a of which set out about thirtyix practices and addressed different
aspects ofvater supplyservice delivery ranging fromolicy development to water reselling.
Information gathered through these case stdvas then used to compiigood practice’
doaument and to establish a websed toolkit that provides utilitiesid other actors with access
to information, materials and tools to facilitate thefifiorts to improve service delivery to lew

income communities.

The majority of households without acsds a household connection are those living in informal
settlements- and the majority of these are lemcome. In Dar es Salaam, Lusaka and Blantyre,
an estimated 70% of the city is informal and in Nairobi éssmated that 55% of the population

resice in informal settlements that lagidequate network infrastructure. In order to access the
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services they need, many thile nonpoor have taken their own initiative, extending pipark

for severakilometers to a single dwelling, or combining efforts fautual benefit. However for
the poorest households, the problem is more difficult to solve. It is unlikely thatdhegfford
the options currently open to them and it is likely that a number of otimstraints will stand in

their way(Foster, 2001)

The first step in a strategy to improve access to private connections shouldab#ittde the
extension of network infrastructure into those informal or unplanned areas that are currently
without network services. The two primary arguments againstonktxtensions are the illegal
status and haphazard layout of many-loeome settlementihat have evolved without formal
planning.

Many service providers, both private and public, justify the lack of service delivanformal

areas because settlemémbk place illegally or in a haphazard manaed may not then have
been recognized. They argue that the lack of secure tendasek of compliance with building
codes and standards makes any interventidhdee areas problematic and risky. Uncleaalleg
status increases the possibility eviction or demolition of the settlement (including the
infrastructure).Yet, in many of these cities, electricity or telephone services are being provided
in informal settlements where water connections are said titegal and impossible.

More critical however is the concern amongst authorities that if pipes are installed in areas
without legal status, their permanence may be seen as providing a stamp of appsakor
degree of legitimacy to the residerEsidence also suggests that, in practice, the main barrier to
the extension of publiservices in informal settlements is not the irregularity, but the lack of
political will. In many cases, the failure to extend services is a result of rigid or outdated policy

and legislation, as well as a lack of official recognition of the magnitude and scale of the
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problem. In some countries such as Ethiopia, Tanzania and Nigeria, security ofisemotre

major constraint, and there are limited administrative or legaic@sns thatprevent the utility

from extending the network to most communities. In ofitelations, such as in Kenya and Cote
d’lvoire, the lack of secure tenure is a significhlaickage, one of many administrative and legal
barriers constraining imprementsn theaccess of lowncome household®uthorities should
make efforts to address security of tenure constraints by direcindimdct action. This may
include:

I Facilitating some form of immediate tenure that may stop short of full |ded(£ full
form of title may be laborious to arrange and a less contentious fornstitiagive
residents and utilities the comfort that occupation is guaranteedik@daperiod of time
(e.g. the right to occupy the land for 10 years).

il. Agreeing inprinciple that all consumers should be provided with access to sugipty
regardless of their location and that the service provider be givemtmdate to work
with any community to design and deliver an appropriate service.

iii. Allowing the serviceprovider to modify their traditional approaches gmwdcedures to
make service provision feasible in the short and medium ternbfemermitting pipes to

be laid for an agreed period, laying pipes above ground

Laying piped water supply networks alsmguires a certain amount of planning ¢oder) in the
layout of the settlement. While this ensures that constructionogedation is feasible and
efficient, the absence of a planned layout should not pasan argument against network
extension- just & the lack of land tenure should maoinstrain provision in informal settlements.
It is of course inevitable that undergroupigped systems are more difficult to install where the

layout is somewhat haphazaadd it is therefore necessary to consider adtéve options that
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suit the locakonditions. Some of these will be similar to those solutions proposed to overcome
the constraints of informality, such as laying pipes above ground and/or through pardte
(Collignon,1999) Municipalities have attemgtl to address the unplanned naturéowfincome
settlements in a range of ways. In conjunction with residentsesident’s associations, some
municipalities have established intermediate planmmgasures as part of an overall urban
development projectThese measures haemabled municipalities (e.g. Man, a town in Cote
d’Ivoire) to agree the layout favater supply lines, drainage and other urban infrastructure and to

set asideaininterrupted public space for this purpose (as in a service corridor).

Other municipalities have formed agreements with the main service provider thatllowl
independent and intermediate providers to establish temporary facHitether through a
temporary permit/license or moratorium. In Ouagadougou, Burkina Fasoaribakine water
points (pumping stations with boreholes supplying a tank and standpipefiesigeed so that
they could be moved when demand changed and in Durbizas been agreed that services will

be provided in temporary settlements and mafvadd when it becomes necessary.

26 THE PIPE BORNE WATER SUPPLY PROGRAMME OF KADUNA
METROPOLIS

Pipe borne water supply in Kaduna metropolis is the responsibility of the Kaduna State Water
Board (KSWB). The KSWB currently supply water to most parts of theopelis. Although

pipe borne water supply is irregular and erratic in nature within the metropolitan core as a result
of low water storage capacity of earth dam and low water treatment plant capaeityater
treatment plants which currently serves thearomolis has a combined capacity of 1¥i@lion

Litres/Day MId), expected to meet the water needs of 1,361, 614 population of the metropolis.
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The capacity of treatment plants has a shortfall of 22,393, 680 MId. The KSWB acknowledged
inability to supply adquate pipe borne water to the core metropolis. This then explains the pipe

borne water supply situation in peripheral settlemérte KSWB, 2012)

Households with access to pipe borne water conttechains directly with the approval of
KSWB andin somecaseswater meters are installéd enable proper billing of customers. The
use of water meter is effective in the older parts of the metropolis and lacking in most areas. The

average bill payable by household#ik,379(The KSWB, 2012)

The reasons givefor the inability of KSWB to supply water to all parts of the metropolis has to
do with situation of present dam which is the source of water to treatment plants. The challenge
of poor funding is responsible for the inability of KSWB to ensure conneatidrdistribution of

pipe water to every part of the metropolis. This situation is worsened by the poor cost recovery

mechanism of the KSWB, as most areas do not receive water bill regularly.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 INTRODUCTION

The methodlogy for this research was developed based on the need to understanding the
characteristicand challenges of water supply in peripheral settlements of Kaduna metropolis.
The methodology identified types and sources of data required; methods of datzoooltata

analysis and presentation; sample frame and size.

3.1 DATA REQUIRED AND SOURCES

The required data for this study complied with the set objectives. Data were obtained through
guestionnaire administration, oral interviews, and observations moirgaght into water supply
characteristics and challenges in Peripheral settlements of Kaduna Metropolis. Review of
relevant literature on water supply to peripheral settlements; relationship between planning and
water supply were undertaken using puldghand unpublished literatures such as textbooks,

journals, research reports and various internet sources.
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Table 3.1: Data Type, description and sources

DATA TYPE

DATA DESCRIPTION

SOURCES

Primary Data

Household characteristics

Household
Background
Data

Household profile relevant to wat
demand and supply analysis such
Family sizeandmonthly income,

cResponses from Resider
a$ peripheral settlement
of Kaduna
through  the
guestionnaire

use g

Water Demand characterist

ics

Access

Information on adequacy of wat
from different sources of suppl
Estimated litres of water consum
on daily basis.

cResponses from Resider
yof peripheral settlement
edf  Kaduna
through  the
guestionnaire

use g

Areas with and withoutonnection
to metropolitan pipe borne wat
supply network and the nature
connection.

Responses from Resider
epf peripheral settlement
obf Kaduna
through the
guestionnaire
observation

use g

an

Type of access to water wheth
direct conmction to individual
households, yard taps or public
points

eéResponses from Resider
of peripheral settlement
apf Kaduna
through the
guestionnaire

use g

Reasons behind non connection
peripheral settlements to pub
water supply Systm and

distribution. Also to establish thePlanning
authoritie®evelopment
city growth and(KASUPDA)

relationship  between
responsible for

water supply

dthe Kaduna State Watsg
iBoard (KSWB) and
Kaduna  State Urba

and
Authority

Water supply characteristics

Water Quantity

Data on quantity of water supplied’he KSWB Report

and how it meets residents wa
demand

rer

Source(s) of
water supply

Capacity of water treatment pla|
supplying water to Kadun
metropolis and to establish wheth
supply can be made fromhe same
source to all peripheral settlements

ninterview with the
aofficials of the KSWB

er

Alternative
sources of

water supply

The establishment of other sourq
of water supply in

d’esponses from Resider

peripheralof peripheral settlements

settlements

metropolis

metropolis

metropolis

metropolis

its
S

—h

its
S

—h

its
S

o =Y

its

its

of Kaduna

metropolis
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through the use @

guestionnaire

Data on Impact Areas

Planning statu
of peripheral
settlements

sData on peripheral settlemer
identified, to establish their plannin

on water supply.

status and to establish their impadtflanager/Director

with
General
of
Planning and other senior
personnel of the authority.

thterview
dKASUPDA

Reasons
current level of
water supply tg
peripheral

settlements

for

settlements are not serviced w
pipe borne water supplyand
distribution.

Details on why some peripheralnterview

with the
tbfficials of the KSWB

Prospects for sustainable su

pply

Willingness to
pay for water

Data to establish househol
willingness to pay for water supp

dResponses from Residents

yof peripher& settlements

as means of cost recovery of Kaduna metropolis
through the use df
guestionnaire
Present Information on cost incurred toResponses from Residents
expenses  onsecure water daily. of peripheral settlements
water of Kaduna metropolis
through the use df
guestionnaire
Concepts of peripheral settlement&ublished and
Literature water supply, relationship betweennpublished literatures an
review planning and water supply, modelarban water supply from
«© . .
= and frameworks for water suppltibraries and the use of
a and planning process for wateinternet.
2 supply.
T | Map of | Details of houses in peripheralhe use of Google earth to
§ Kaduna settlements through the count of roafapture each peripheral
) | metropolis as captured by imageries settlement in order tp
showing provide idea on number of
peripheral houses used as sample
settlements frame.

Source:Field, 2011

3.2

SAMPLE FRAME

The sample frame for this study consists of housing units in peripheral settlements of Kaduna

Metropolis where, household projections werade using Google earth imagery count of roofs
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in peripheral settlements. A total number of 41,063@s were identifiedand theassumption of

two households in each identifiedof was made giving a total 82,144households ashown in

the table belowThe assumption of two households per roof was found to be valid through
confirmation by the Bureau of Statistics data from the 2006 National population census data. The
use of this method is justified due to lack of readily available dafeeaopheral selements as a

result of their changing nature.

Table 3.2: Peripheral Settlements and detail information

S/Nc Peripheral Number Number of Status of Local
Settlement of Houses | Households Settlement government
1 Romi 8,97¢ 17,95¢ Unplannec Chikun
2 Gonin Core 8,431 16,86 Unplanne: Chikun
3 Kudend: 1,48 2,96¢ Unplanne: Chikun
4 Ungwa Maiger 847 1,69 Unplanne: Chikun
5 Mahute 42¢€ 852 Unplanne: Chikun
6 Kamanzi 821 1,642 Unplanne: Chikun
7 Tsaunin Kur 47¢ 95¢€ Planne Chikun
8 Mararaban Rid 2,87: 5,74¢€ Unplanne: Chikun
9 Mandc 5,641 11,28: Unplanne: Igabi
10 Rigas:i 7,641 15,28: Unplanne: Igabi
11 Trade fair layoL | 72¢ 1,44¢ Planne Igabi
12 Rafin Guzi 207 414 Planne Igabi
13 Rigachukui 2,501 500z Unplanne: Igabi

Source: Satellite Imagery aflireau of Statistics
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Fig. 3.1 Physical Location of peripheral Settlements Kaduna Metropolis

3.3 SAMPLE SIZE

The sample size was taken at two levels: first 70% of 13 peripheral settlements were sampled,
giving 9 settlerants cutting across the two local governments where peripheral settlements are
located. The second sample size is the projected households from the sampled settlements, which
is 0.5% of 61,182 giving a total number of 305 samples. The selected settleraenigrouped

into household range and settlements were chosen based on fair representation of identified

peripheral settlements by local governments. Details are shown in the table below:
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Table 3.3: Grouping of Peripheral Settlements of Kaduna Metropolis

Household Settlement Selected No. of No. of
Range Group settlements Households| samples
1-7,000 Small Kudenda, 2,964 14
Kamanzo, 1,642 8
Tsaunin Kura 956 6
Trade fair Layout | 1,446 7
7,001-13,000 | Medium Mararaban Rido | 5,746 29
Rigachikun 5002 25
Mando 11,282 56
13,001-20,000 | Large Gonin Gora 16,862 84
Rigasa 15,282 76
61,182 305

Source: Author, 2011

3.4

Stratified random sampling method was adopted for this research where peripheral settlements of
the méropolis were divided into three: Small, Medium and Large peripheral settlements. A total
of 35 questionnaires were administered to small peripheral settlements, 54 to Medium, and 216
to Large peripheral settlements respectively, as shown in table 3mayisteandom sampling
techniqgue was adopted in questionnaire administration where the first household was chosen at

random and the next were administered to household head at interval of ten houses.

3.5

Secondary data needed ftdris study were sourced through review of existing literature on

concepts of water supply and distribution to new areas of the city, planning process and

SAMPLING METHODS

METHODS OF DATA COLLECTION

consideration for water supply to peripheral settlements.
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3.5.1 Questionnaires Administration

Survey method using structured questionnaires where formal list of questions asked of all
respondents in the same way. The questions in the questionnaire were made of both close and
open ended type to provide easy answers and explanation were necessary. idrnguesvas

divided into sections to capture the aspects that satisfy research data.

A total number of three hundred and five questionnaires were administered. First questionnaires
were administered to respondents to complete and return but some wekeiid missing. So

the employment of field assistants for data collection became necessary. At the end of data
collection, two hundred and sixty nine questionnaires were recovered duly completed by

respondents.

3.5.2 Oral Interview

Intercept interviews we conducted to collect primary data on challenges of water supply by
public and private water suppliers to peripheral settlements in order to find challenges faced. The
choiceof intercept interview was because it allows the researcher to reach knownd®sts in

a short period of time. It also involves talking to people at homes, offices or even on the street.
These interviews provided useful information on challenges faced by water suppliers with
regards to peripheral settlements of the metropolis.

3.6 DATA COLLATION, ANALYSIS AND PRESENTATION

Data collation was undertaken using coding sheet to organize responses directly from
guestionnaires for easy input into SPSS software for further analysis. Data analysis was carried
out using descriptive statistil tools such as tablde depict the nature and pattern of water

supply,percentagéo provide overview picture of the nature of water sugplgicross tabulation
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to establish the influence of one variable on another. Maps were use to present patteame fr
settlement to the other. This is crucial to understanding the nature and pattern of water supply in

these settlements.
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CHAPTER FOUR

CHARACTERISTICS AND PROBLEMS OF WATER SUPPLY IN PERIPHERAL
SETTLEMENTS

4.0 WATER SUPPLY CHARACTERISTICS AND PATTERN

This section povides information on sourcesnd nature ofwater supply and pattern from
different sources. Detaitl discussion on pipe borne, boreholes, wells, river and vendor supplied

water were discussl. Based on the analysis,teasupply problemsere identified

4.1 SOURCESOF WATER SUPPLY IN PERIPHERAL SETTLEMENTS

Data fromthe field survey revealed thagieripheral settlements of Kadumaetropolisreceive

water from a number of sources that include borelshg, well, pipe borne water, river and
stream The predominant supply source is Borehole accounting for 50.2% of water d2agss.

well supplies is next in importance at 40.1% and Pipe borne water is accessible to 8.9% of the
population. Inferred from the statistics over 90% of the settlentmtsnd on sources other than

pipe borne supplies, which correspomdth the situation in most third world cities shown in

table 4.1 and fig. 4.1 respectivelljo determine how supplies are managed by source. A further
analysis was carried out and tlesults are discussed in the following sections.

Table 4.1: Source of Water supply

Source Frequency | Percent
Pipe born 24 8.9
Dug Well 108 40.1
Borehole 135 50.2
River/Stream 2 0.7
Total 269 100.0

Source: Field survey, 2012
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4.1.1 Pipe borne water supply

Pipe borne water consideréal besafe, cheap and convenient serves only dlgmaportion of
the populationOf the 9 settlements onliysaunin Kurahas appreciable supplies pipe borne
water.The percentag oftotal populationwith access i8.9%.1n Gonin Gorasupplies reach only
2.6%o0f the populationRigachukun 2.1%, Rigasa 3% and Mando 3.3%. Mararaban Ridde
fair layoutand Kamanzdiave no provision fopipe borne water supply at &flee fig4.3). The
limited reach of households to meet basic needs explainmdiesasing dependence on other

available, buunreliable andnconvenientsources.

The study went further tolassifysettlement$iaving basic network infrastructure and into those
receivirg supplies anodf the9 settlementsabout 686 have basic networkend receive supplies.

In this category only Tsaunin Kura has regular daily supplies, while others receive once a week,
or once a month Kudenda stands out as the only settlement with adimre but without

supplies as supply was last received on the day of project commissioning in 2005
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The next issue explored is the water supply regimes for settlements that have network. Data
obtained is shown inable 4.2. The highest water supply duration is about 3 hours a day in
Tsaunin Kura About 4.5% receive suppliesver 3hours every 3 daysand0.7% receivdess

than 3hours in avholeweek and 1.5% receiveupplies oncén a monthand for an average of

3 hours

Table 42: Pipe borne water duration

Duration Frequency | Percent
Some hours in a week 6 2.2
Few hours in 3 days 12 4.5
Few hours in a week 2 g
Few hours in one 4 15
month

Not Applicable 245 91.1
Total 269 100.0

Source: Field survey, 2012

Across all the settlements with provision fupe borne water suppk are received only during
the morning hoursAs supplies are generallpgadequate and grossly unreligbl@useholds are

compelledto rely on other sources which aret only unsafe it expensive

4.1.2 Borehole water supply

Boreholesare themost predominant sourcd water in the absence of pipe borne water supplies
As established, about 50.2% of the populatom dependent on tEholes as shown in table 4.1.
The statistics at thmdividual settlement level is shown in tal#.3. t suggests that households
in Trade fair layout andRigasaare the most dependent on boreholes Madaraban Ridpthe
least Tsaunin Kuraand Kudendahave households with thHeastrelianceon boreholesThe

situation in Tsaunin Kura is influenced by the availabilitypme borne supms. The dominance
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of well usage at Kudenda is explained by high water table as the settlement is close to River
Kaduna

Table 4.3: Sources of Water supply in each pepheral settlement

Gonin Gora Frequency Percen
Pipe born 2 2.6
Dug Wel 41 52.6
Borehol¢ 35 44.9
Total 78 100.(
Mararaban

Rido Percent
Dug Wel 24 88.9
Borehol¢ 3 11.1
Total 27 100.(
Rigachukun Percen
Pipe born 4 21.1
Dug Wel 2 10.5
Barehole 13 68.4
Total 19 100.(
Rigase Percen
Pipe born 2 3.0
Dug Wel 10 14.9
Borehol¢ 54 80.6
River/Stream 1 1.5
Total 67 100.(
Trade fair

Layout Percent
Borehol¢ 7 100.0
Tsaunin Kura Percent
Pipe born 6 100.(
Mando Percen
Pipe born 10 23.3
Dug Wel 8 18.6
Borehol¢ 24 55.8
River/Stream 1 2.3
Total 43 100.(
Kudenda Percen
Dug Wel 14 100.(
Kamanzc Percen

Dug Wel 6 75.0
Borehol¢ 2 25.0
Total 8 100.0

Source: Field survey, 2012
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Borehole ownershipvas established from thsurvey and data is shown in table 4¥he
ownership is mostly by individualas commercial busingswhich accounts fo62.1% and a
major sourcavhere water vendors buy water and sell to househalatsut 20% of boreholes are
provided by individuals for givate use only and Only about 7.5% of boreholes are sunk by

governmentCommunity sunk boreholes constitute 7.5% of the total number of boreholes.

Table 4.4: Borehole Ownership

Type of ownership | Frequency | Percent
Governmer 15 10.3
Ind|V|dqu on 90 62.1
commecial basis

Community 11 7.5
Private individuz 29 20.0
Total 145 100.0

Source: Field Survey, 2012

Rigasa has the highest concentration of commercial boreholes. Trade fair layout and Rigachukun
have the highest concentration of private and gawent sunk boreholes respectively. Detail of
borehole ownership in each peripheral settlements is shown in table 4.5 below.

Table 4.5: Borehole ownership in each settlement

Gonin Gora Frequency | Percen
Governmer 2 2.€
In&vMua{on _ 2o 28 2
commercial basis

Community 5 6.4
Private individue 9 11.t
Not applicabl 40 51.3
Total 78 100.(
Mararaban Rido Frequency | Percen
Private individue 3 11.1
Not applicabl 24 88.9
Total 27 100.(
Rigachukun Frequency | Percen
Governmer 8 42.1
In&vMua{on _ 5 26.3
commercial basis

Not applicabl 6 31.€
Total 19 100.(
Rigasa Frequency | Percent

-68-



Governmer 1 1k
?o?rllvrlr? etjr?:li a?lnbasis a1 70.1
Community 2 3.C
Private individue 4 6.C

Not applicabl 13 19.4
Total 67 100.0
Trade Fair Layout | Frequency | Percen
?o?rllvrlr? etjr?:li a?lnbasis 4 7.1
Private individue 1 14.3
Not applicabl 2 28.6
Total 7 100.(
Tsaunin Kura Frequenc Percen
Not applicabl 6 100.0
Mando Frequency | Percen
Governmer 4 9.3
Individual on

commercial basis | 12 27.9
Community 4 9.3
Private individue 6 14.0
Not applicabl 17 39.5
Total 43 100.(
Kudenda Frequency | Percen
Not applicable 14 100.0
Total 14 100.0
Kamanzc Frequency | Percen
Private individue 2 25.0
Not applicabl 6 75.0
Total 8 100.(

Source: Fietl Survey, 2012

Although consideredelatively safe, boreholes generally are expenbeyond the affordability

of most householdghereby limiting water supply through this means. The introduction of
commercially sunk boreholes increases access to Wates expensive especially wheapplies

are accessed through water vendors. This has the implication of cutting down family water
consumption in order to minimize expenditure on water. Borehole water supply is also faced
with the problem of low water lde inmost of thesettlementsThis accounts for therying up of

wells andboreholesn the dry seasomonths ofFebruary to AprilKaduna Geological Survey,
2007).The sinking ofdeepboreholes has the potential of increasing d¢ogher beyond what
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households can affordlhe absence of government sunk boreholeadequate numbers has

worsened the problem.

4.1.3 Water supply through Dug Wells

Water supply from wells is the second most popular source of wates absence of pipe borne
supplies. Ths represents supplies to about 40.1% of houseladddshown in table 4.1Well
suppliesis the main source tGonin Gora, Mararaban Rido, Kudenda and Kamdteiae 4.5)
Except in a éw cases, wells are predominantly sunk within individual propemiesany cases
not far fromsoak away or pit toilstin defiance of the recommended set back@h This
allows for seepage of contaminants into the wells. Adding e problem of water
contaminationmost wells dry up between late December to early Maytall@wv water table in

the peripheral settlements.

4.1.4 Rivers and Streams

River and streams although considered bad sources of featdomestic consumptioare still
relied upon by sombouseholdtable 4.). This is a badsource of water supply urban areas

where many sources of contamination are found.

4.1.5 Vendors as Suppliers of Water

Purchase of water from vendors is an indicator of poor access to waterggasts the desperate
attempt of households to megily water supplies. Mogtousehold buy water from vendors as

shown in table 4.
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Table 46: Water Vendor patronage

Patronage | Frequency, Percent

Yes 171 63.6
No 98 36.4
Total 269 100.0

Source: Field survey, 2012
The danger of water supply through vendors is that the true sourgatef is unknown and
residents risks consung water that may not be safe due to sharp practices of water vendors,

which has great health consequences.

The degreeof vendor patronage was established from the study to vary asettdsmenrd.
Households irMararaban Rido and Kamanzely least on gndorsdue to high well ownership
and availability of privately owned boreholeBsaunin Kurawith low patronage on vendors
results from availability opipe borne waterThe pattern of vendor patronaigeeach peapheral

settlement ishown in fig. 43.

The next level of analysis reveals the pattern of vendor patronage by househviridsiccess to
different sources of water supply.

Table 4.7: Cross tabulation statistics to find relationship between respondentsource of
water supply and purchase of water from vendors

Source of Water Supply Purchase of water | Total
from vendors
Yes No
Pipe borne 13 11 24
(% within total) 4.8% 4.1% 8.9%
Dug well 47 61 108
(% within total) 17.5% 22.7% 40.1%
Borehole 109 26 135
(% within total) 40.5% 9.7% 50.22%
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River/Stream 2 0 2

(% within total) 0.7% 0% 0.7%
Grand total 171 98 269
Grand % total 63.6% 36.4% 100%

Source: Field Survey,2012

The cross tabulation statistics in this regard showed that all those whose sbwater is

stream completely buy water from water vendors. About 54.2% of those whose source of water
supply is pipe borne buy water from vendors. Those who rely on boreholes have the highest of
80.7% patronage of water vendors. This is because thepeois borehole ownership and
dependence is made on borehole water by people who do not own them. Those whose source is
dugwell have low vendor patronage of 43.5%. Purchase of water from vendors by well owners

is common during the dry season. Generallytfrqmeage of water from vendors is high

irrespective ofsource of water supply. This therefore, indicates high water demand that is not

met by current sources.
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4.16 Time Spentto Fetch Water

The second @erion used in evaluating the nature of water supply in the peripheral areas is the
time spent to access supplidde average time spent in accessing water supplies estimated
across all settlements is about 36 minutes. Among the sources, the worstcoaseea for by
boreholes at above 30 minutes and the least with streams

Table 4.8:  Cross tabulation statistics between respondents source of water
supply and Time spent on queue to fetch water

Source of water supply | Time spent on queue to fetchvater Total

<10mins| 11-20 21-30 >30 Not

mins mins mins | applicable

Pipe borne 5 1 3 4 11 24
(% within total) 1.9% 0.4% 1.1% 1.5% |4.1% 8.9%
Dug well 9 21 12 17 49 108
(% within total) 3.3% 7.8% 4.5% 6.3 18.2% 40.1%
Borehole 7 29 22 47 30 135
(% within total) 2.6% 10.8% | 8.2% 17.5% | 11.2% 50.2%
Rivers/Stream 0 0 2 0 0 2
(% within total) 0% 0% 0% 0% 0% 0.7%
Grand total 21 51 39 68 90 269
Grand % total 7.8% 19.0% | 14.5% 25.3% | 33.5% 100%

Source: Field Survey, 2012

The cross tabulation statistics in thégard showed that those whose sources of water is stream
spemr less time (2430 minute} on queue to fetch wate€ompared tdhose whose source of
water is borehokeanddug wells where average time spent is 36 minufdg cross tabulation

data generat indicates lost of valuable time to water fetching across residents with access to

different sources of water
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4.2 DEMAND CHARACTERISTICS AND PATTERN
Water demandand consumptiorpatternare crucid items that suggest the quality of life of
householdsThe primary parameters examined are the quantity of water consumed, expenditure

on supplies and time spent in accessing supplies, and distance covered to reach supplies.

42.1 Pattern of Demand by Household

The totalpopulationof Kadunaperipheral settleentsis 657,152 people made up of 82,144
household (NPC, 2006). The projected water demand by this population established using the

UN requirement of 120 litres/person/day is 78,858,240 mid.

4.22 Household Daily Expenditure on Water

The amount spent dgiby household to access water gives indications of the quality of life of
the population. It is also an indicator of the difficulties households go through to access water.
The study established that majority of individual settlements level househaid apdaily
average of N390 on water, giving the monthly sum of N11,d068 the average water
consumption of 260 litres/dayrhe amount spent on wat& high considering the monthly

expenditure on water.

Table 4.9 Quantity of water and money spent by hoseholds per day

Quantity of water Amount spent
Quantity of water consumed| Frequency | Percent | Average expenditu | Percentac
60 litres 21 7.8 aC 4.&
160 litres 68 25.3 24C 12.¢€
260 litres 63 23.4 39C 20.¢
360 litres 51 19.0 54C 29
400 litres 66 245 60C 32.2
Total 269 100.0 186( 10C

Source: Field Survey, 2012
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The next level of analysis the detailhouseholds quantity of water consumed and expenditure
various settlements leveExpenditure on water is ranged between the lowesto@f and N600
for households that consumes betw&0rand400 litresdaily respectivelyTherefore, the daily
and monthlyexpendituresanges betweeN2700 to N18,000(table 4.8) High cost is attributed
to difficulty associated with accessing water regularly fromads. It also a function of the

season.

Table 4.10: Price of 20 litres of water in each setédment

Gonin Gora Frequenc Percen

<N2C 6 7.7
N20- N4C 43 55.1
Not applicabl 29 37.2
Total 78 100.(
Mararaban Rido Frequenc Percen

Not applicabl 27 1000
Rigachukun Frequenc Percen

<N2C 1 5.3
N20 - N4C 3 15.8
>N 4C 1 5.3
Not applicabl 14 73.7
Total 19 100.(
Rigase Frequenc Percen

<N2C 9 13.4
N20- N4C 53 79.1
Not applicabl 5 7.5
Total 67 100.(
Trade fair layout Frequenc Percen

<N2C 2 28.6
N20- N4C 3 42.9
Not applicabl 2 28.6
Total 7 100.0
Tsaunin Kura Frequenc Percen

Not applicabl 6 100.0
Mando Freguenc Percen

<N2C 6 14.0
N20 - N4C 28 65.1
>N 4C 3 7.0
Not applicabl 6 14.0
Total 43 100.0
Kudenda Frequenc Percen

N20- N4C 12 85.7
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Not applicabl 2 14.3
Total 14 100.0
Kamanzc Frequenc Percen

No applicabl 8 100
Total 8 100.0

Source: Field survey, 2012

The study went further to examine the average amount spent by households in each settlement.
The general pattn of expenditure on wateis highestin Rigachukun, Rigasa, Mando and
Kudenda withthe averagedaily expenditure ofN390. The least caseare Tsaunin Kura,
Mararaban Rido and Kamanzo where households do not spend money on watérat radin
expenditue on water in these settlements is explainethbyvailability of pipe borne water in
Tsaunin Kura, high well and private boreholesthe other two Other settlements spend the

average of N325 daily on water

4.2.3 Presence of Queueso Fetch Water

Thedifficulty in meeting daily water demand was exploreing data on household queue when
fetching water ashown inFig. 44. It reveaéd 65.1% of householdsvho queuewhenfetching

waterfrom any source

Fig. 4.4 Queue to Fetch Water

M Yes

ENo
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The variation in queues from one settlement to the other is shown in table 4.11. Only Trade fair
Layout residents that do not queue to fetch water. This is attribusztéss tdoreholewater.
Thetime spent quagng up for water was next exaned. The result obtained showed that about
38.6% of households queup for 30 minutes and abowehich is bad indicator of water access
where economic time is lost to water fetching. The lgasuingtime of less than 10 minutas
experienced by aboutl.4% of households

Table 4.11: Time Spent inqueue

Time Frequenc Percen

< 10 mint 20 11.4
11- 20 min¢ 49 27.8
21-3C 38 22.2
> 30 min: 67 38.6
Total 176 100.0

Source: Field Survey, 2012
The study went furthetio establish quee time in each sdementwith the highest queuing time

in Kamanzoto be 30 minutes and above wi88.3%. This is because households in this
settlements do not have access to pipe borne water and depeugveslls and limited number
of boreholesTsaunin Kura has the Istaqueuing time of less than 10 minutes with 100% as

shown in table 40.

Table 412: Time spent on queue to fetch water in each settlement

Gonin Gora Frequenc Percen

< 10 min: 7 14
11- 20 min¢ 12 24
21-3C 11 22
> 30 min: 20 40
Total 50 100.(
M araraban Rido Frequenc Percen

11- 20 min 3 33.3
21-3C 2 22.2
> 30 min: 4 44t
Total 9 100
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Rigachukun Frequenc Percen

< 10 min: 2 18.2
11- 20 ming 3 27.2
21-3C 1 9.1
> 30 min: 5 455
Total 11 100.0
Trade fair layout Frequenc Percen

< 10 min: 4 6.6
11- 20 ming 20 334
21-3C 12 20
> 30 min: 24 40
Total 60 100.0
Tsaunin Kura Frequenc Percen

< 10 min: 1 100.0
Total 1 100.0
Mando Frequenc Percen

< 10 min: 4 12.6
11- 20 min 8 25
21-3C 10 31.2
> 30 min: 10 31.2
Total 32 100.(
Kudenda Frequenc Percen

< 10 min: 3 30
11- 20 min 4 40
21-3C 3 30
Total 10 100.(
Kamanzc Frequenc Percen

11- 20 min: 1 16.7
> 30 min: 5 83.3
Total 6 100.(

Source: Field survey, 2012

4.3 PROBLEMS OF WATER SUPPLY IN THE PERIPHERA L SETTLEMENTS

4.3.1 Inadequate Supplies

The general situation as revealed through analysis is that peripheral settlements of Kaduna
metropolis face various levels of difficulties in accessing watgre borne \ateris generally

low and irregular in nate: Borehole supplies areadequate as public borehslea most cases

have failed because they are poorly sunk and maintdhegiwells and some boreholes dry up
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in the dry season due to low water table of the metrogdiis.is reveaéd using data onuwpntity
of water used daily biiousehold and household size akownin tables 412.

Table 413: Quantity of water used per household per day

Number of jar Frequenc Percen

1-5 of 20 litres ja 21 7.8
6 - 10 of 20 litres je 68 25.3
11-15 of 20 itres ja 63 234
16- 20 of 20 litres je 51 19.0
>20 of 20 litres je 66 24.5
Total 269 100.0

Source: Field Survey, 2012

The capacity of water treatment plants serving the metropolis presently is shown in the three
plants of Old and New Malali and Hana Soutlwith a combined capacity of 146,000,000. The

largest of the three is new Malali with a capacity of 70 mid.

Table 414 Water Treatment Plants in Kaduna Metropolis

S/No. | Name of Treatment Plant | Capacity (Mld)
1 Old Malali 40
2 New Malali 70
3 Kaduna South 36
Total 146

*Mld = Million Litres per Day
Source: KSWB, 2012

These capacities of treatmegiant which currently supply pipe borne water to the metropisli

146 mid of water and the projectpdpulationof 2012 is1,361,614peoplegiving a total water
demandof 163,393,68MId. This reveal that the capacity of water treatmplaints currently
supplying water to the metropolitan core has a shortfall supply of 22,393,680MId. This then
explained the pipe borne water supply characteristies pattern in peripheral settlements of
Kaduna since water from the three city treatment plants cannot serve the need of the

metropolitan corglet alone the periphery
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Table 4.14shows the categories of family sizes in peripheral settlements of Kaduregpaohs.
The highest family size is betweer-B and the least is 12 and above. The average family size is

8 person per household.

Table 415: Family Size

Size Frequency Percent

1-4 79 29.4
5-8 109 40.5
9-12 54 20.1
12 and abov 27 10.0
Total 269 100.0

Source: Field survey, 2012

A look at the average household size of 8 persons and average water consumption of 260 litres
per household leaves an excess water demand of 700 litres using the United Nation(U.N.) per
capita per day water demand D20 litres/person/day. It therefore imply thabuseholdsof
peripheral settlements of Kaduna are limited to consuming less water on daily basis than the
U.N. minimum consumption rate. This has implication on sanitary conditions and health of

residents.

Inadequay in supplyis further explained using cross tabulation statistics as shown in the table
4.15. Household size is a determinant of water demand. Knowledge ofitguahtwater
consumed daily by household reveals shortfall or adequacy of water suppl

Table4.16 Cross tabulation statistics between respondents Family size and
Quantity of water used daily by a family

Family size Quantity of water used daily by a family Total
1-5 of 20| 6-10 of 20| 11-15 of 20| 16-20 of 20 | >20 of 20
litres jar | litres jar | litres jar litres jar litres jar

1-4 15 31 13 9 11 79

(% within total) | 5.6% 11.5% 4.8% 3.3% 4.1% 29.4%
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5-8 4 20 34 29 22 109
(% within total) | 1.5% 7.4% 12.6% 10.8% 8.2% 40.2%
9-12 2 12 12 11 17 54
(% within total) | 0.7% 4.5% 4.5% 4.1% 6.3% 20.1%
12 and above | O 5 4 2 16 27

0% 1.9% 1.5% 0.7% 5.9% 10.0%
Grand total 21 68 63 51 66 269
Grand % total | 7.8% 25.3% 23.4% 19.0% 24.5% 100%

Source: Field Survey 2012

The cross tabulation statistics in this regard showed that while large familyf §2eand above
consumes ovet00 litres jars of water daily, low family size of- 4 consumed20- 200 litres

and 20 to 100 litresof watera day It therefore implies that large households consumes more
water and generate high water demand than smaldiwmlds. The explanation for this is that,
individual water needs sums up household water denhaadiequacy of pipe borne water supply

is explained by the short capacity of water treatment plants which currently supplies water to the
metropolitan core ahthe poor budgetary allocation to the KSWB. The supply from other
sources is threaten during the dry season due to low water table in most peripheral settlements
leading to drying up of wells and borehol&be general inadequacy in water supply has aaryi

health andocioeconomic consequences residents.

4.3.2 High Expenditure on water
In the absence of pipe borne water, commercial boreholes are the predominant sources of water
in peripheral settlements. This has high cost implicatiorhouseholdsncome where a large

chunk is spent on water with an average monthly expenditufdl1af700. This amount is
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outreageous when compared to the average monthly water Bill,8%70 for households in the

metropolitan core.

The study went further to establialpercentage of average monthly incomes of households that
is spent on watefThe highest household incometegory ranges betwed¥$37,000— N54,000
with 40.9% and the least households whose monthly incomes are ledsl8)800 The average

householdnonthly income as shown in table 4.15N54,500.

Table 4.17: Family monthly income

Household incomes Frequency | Percent
Less or equal N18,0 26 9.7
N19,000- N36,00( 51 19.C
N 37,000- N54,00( 11C 40.¢
N55.000- N72,00( 25 9.5
N 73,000- N 90,00( 30 11.2
Above 90,00 27 10.C
Total 26¢ 100.(

Source: Field Survey, 2012

It therefore implies that 21.5%f householdaveragemonthly income is expended on water. This
has the implication of increasing poverty among households due to high expenditurehdy mon
incomes on waterThe high expenditure on water is explained by inadequate and unreliable
supplies which creates scarcity and subsequently cost of water purchase from vendors.

The next level of analysis attempts to estabiki influence of income oquantity of water

consumed daily by householdsiasome isa determinant of water demand.

Table 4.18: Cross tabulation statistics between Family Income and Quantity of
water used daily by a family

Family Income Quantity of water used daily by a family Total
1-5 of 20| 6-10 of 20| 11-15 of 20| 16-20 of 20| >20 of 20
litres jar | litres jar | litres jar litres jar litres jar

Less or equa18,000 | 5 8 5 5 3 26
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(% within total) 1.9% 3.0% 1.9% 1.9% 1.1 9.7%
N 19,000-N 26,000 | 11 17 12 2 9 51
(% within total) 4.1% 6.3% 4.5 0.7% 3.3 19.0%
N 27,00054,000 5 34 31 24 16 110
(% within total) 1.9% 12.6% | 11.5% 8.9% 5.9% 40.9%
N 55,00072,000 0 4 9 1 11 25
(% within total) 0% 1.5% 3.3% 0.4% 4.1% 9.3%
N 73,000 90,000 0 3 5 9 13 30

0% 1.1% 1.9% 3.3% 4.8% 11.2%
Above N 90,000 0 2 1 10 14 27
(% within total) 0% 2.9% 1.6% 19.6% 21.2% | 10.0%
Grand total 21 68 63 51 66 269
Grand % total 7.8% 25.3% | 23.4% 19.0% 24.5% | 100%

Source: Field survey, 2012

The cross tabulation statistics in this regard showed that the lowhimancome famies
consums less water than high income families. This implies that families with high incomes
have the ability to meet daily water demand than those from the low income group. The high
water consumption by high income families refldtis ability to purchase water, sink boreholes
or extend pipe borne water supply.

4.33 Unreliable water supply

The problem of water supply in peripheral settleméntharacterized by dked scarcity in the

dry seasordue to high reliance on boreholesdadug wells in the absence of pipe borne water
Pipe borne water supply is inadequate which leads to rationing with supplie®onmgximum

time of 3 hours a day, week or even month. Water supply throagthdles and wellgre
normally unpredictable athe two sourcedry up inthedry season due to low wat&blein the
settlementsThe implication of unreliable sources is high expenditure as well as reliance on
unsafe and expensive sourcasreliability of sources of water supply is further expldinsing

cross taulation statistics below.
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Table 4. 19: Cross tabulation statistics between respondentSatisfadion with Current

water supply and Source of water supply

Satisfaction with Source of water supply Total
current water

supply

Yes 6 6 12 0 24
(Yowithin total) 2.2% 2.2% 4.5% 0% 8.9%
No 18 102 123 2 245
(Yowithin total) 6.7% 37.9% 0.7% 0.7% 91.1
Grand total 24 108 135 2 269
Grand % total 89% 40.1% 50.2% 0.7% 100%

Source: Field Survey, 2012

The residents of peripheral settlements are rgdigenot satisfied with their sources of water
supply.The cross tabulation statistics in this regard showed that &Ofie ae not satisfiedwith
boreholes as their water sourédout 75% of household e not satisfied withdugwell or pipe

borne watesupply.

4.3.4 Inadequate Water Consumption

Water consumption is generally considered inadequate in peripheral settlements. The data on
water consumption revealed an average household consumption of 260 litres/day and an
individual water consumption &2.5litres/person/day. This is far below the UN minimum daily
requirement of 120 litre/person/day. Inadequate water supply leads to high cost of purchase from
vendors, which makes families cut down on water consumption in order to increase savings for
other needs. Cutting down water consumption has health implication of reduction in personal

hygiene and poor management of sanitary conditions.
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4.3.5 Time Wastage in Accessing Water

As established that the average time spent on queue for water fetching i® oveugs, shows

that valuable time is wasted that can be committed to other economic activities. Time spent
gueuing is responsible for dropping out of pupils and women in schools to water fetching.
Queues are inevitable when scarodfy water and unreliake supply existsWater scarcity
common in the dry season when water ditopslow leading to drying up of wells and boreholes.
Unreliable supply is a function of inadequate supply of pipe borne water and in cases very low

supply regimes.
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CHAPTER FIVE
DISCUSSION

5.0 PROSPECTS FOR SUSTAINABLE WATER SUPPLY
5.1 CHALLENGES
5.1.1 Poor Physical Conditions
Land for residential development in peripheral settlements is considered cheaper than in the city
core. This is due to neexistence of infrastructure angbor conditions of areas in which
peripheral settlements are located. These areas are less desirable for formal developments due to
unplanned nature, steep slopes, along gullies and river areas, rocky soil and areas prone to
flooding. The attraction to tlse areas being that the land are relatively cheap to purchase or

because illegal occupation of such sites is less likely to be challenged.

Due to lack of technical knowwow, these settlements are mostly developed haphazardly without
provision forserviceright of way This isso as only two out of the nine peripheral settlements
studiedare planned. Théack of provision for service right of way has casiplication when

new water infrastructure are to installed.

5.1.2 Poor Management of Metropolitan Growth and Development

Another unique issue is the lack of synergy between authorities concerned with managing city
growth and development. The KASUPDA, Ministry of Lands, Survey and Country Planning,
KSWB, Ministry of Works and PHCNJo not work togetherot plan and implement the

development of new settlements within the metropolis. This is responsible for the outcomes of
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this research where Trade fair layout despite its planned status does not receive pipe borne water.

While parts of Rigachukun, Mando aRibjasa receives pipe borne water supply.

The entire metropolis at the moment does not have functional strategic Land Use Plan which
specifies the extent and types of physical development, thattferbasis for water projection

and planning. Thenetropols does not have a Priority Infrastructure Plan which carries detail
utility distribution nes for the entire metropolis arrovisions for future expansion. These two
plans are crucial tcestablishingwater service needs and priggg identification of key
stakeholders and their requirements, determine short, medium and long term strategies
(infrastructure investment and nasset solutions) in relation to major components (sources,
trunk mains, treatment plants), to assess the social, environmentedaaraial implications, and

identify future land requirement for various activities.

5.13 High Water Demand and Poor Supply Pattern

An important demand indicator for water in peripheral settlements of Kaduna is the quantity of
watera person consumes anhouseholda day. It was established that mhstuseholdgamilies
consumse over 400Qitre of water daily. Although the @untity of water used daily byousehold
depends on household size and income. It was established that families with largemssir@eco
more water than those with lower sizes. Analysis also revealed a significant relationship between
household income and quantity of water consumed daily by household. Households with high
income access water with ease than those with small inconsg®as in the hypotheses test
below. Despite this demand it was established that per capita water consumption is

32.6litres/person/day.
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5.14 Water Suppliers Challenges

It was identified during the course of this study that water suppliers in periphitieinsats of
Kaduna metropolis are broadly grouped iptthlic sector providers (KSWB, Ministry of Water
Resources, Local Government and Ministry of Works), private commercial ancbnamercial

provides.

The KSWB is principal water supplier of the publgector saddled with the responsibility of
supplying water to all parts of Kaduna metropolis. This organization is responsible for the supply
of pipe borne watemetropolitan populationt also plan pipe borne watés extension to new
areas putting int@onsideration return on investment and available financial resourcesrat the
disposal It was explainedoy the KSWBthat the growh of the peripheral settlement sva
sporadic due t@ush factors in the metropolis and pull factors of the peripheral setiiermbe

major problem confrontinghe KSWB is the low capacity of water treatment plants, wh&h
currently less thathe water demand of the metropolis, let alone the peripheral settlements. The
next challenge is that of the dam supplying water to rireat plants. The dam does supply
required water quantity to treatment plants, especially in the dry sdesebyindicaing a need

for an additional water dam

The Ministry of Water Resourseand local governments are responsibléo@eholesn parts d
the metropoliswhere pipe bornevater supplyis not regular or existsBoreholes serves as
remedy to critical shortfall in pipe borne water sup@ut public boreholes are poorly sunk and

maintained in all the peripheral settlements of the metropolis.

Private commerciaproviderscontributesignificantly to water supply in peripheral areawith

accompaniedinancial gains It was gathered througbral interview that commercial borehole
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owners sell water at N5 per container and make an average of Nda@@O This method
functions effectively in Rigasa where water demand is high due to high population concentration
and reliance on boreholdsr water supply The challenge of this supply is thahen borehole
breakdownand requires significant amount faoepairs it takes time for an individual to

undertake repairs.

5.15 Environmental Challenges

The site conditions in which peripheral settlements are located in most cases poses serious
challenges to therovisioning ofpipe borne watemfrastructure Tsaunin Kura and Trade fair
layouts are the only settlements located on a relatively flat terrains. The rest of other settlement
are locatedon sloppy terrain, flood pronand hilly areas. These site conditions has cost
implication when pipe borne water flpis to be extended.

The scattered nature of peripheral settlements is another environmental challenge. The peripheral
settlements are naleveloped along one directiohe cost of extending main and distribution
pipelines to one direction is less thahat is required to several directions. The location of the
settlements requires heavy capital investment for installation of distribution netWuaskis
explained by the lack of land use plan and functional Master plan for the metropolis which

indicates direction of growth as basis for utility extension.

Although the need for an additional dasrestablished by the authority and Ministry of Water
resources, to be constructed along Mararaban Rido in order to prepare for further city expansion
in the sauithern part of the metropolis.hE river source in which watés to bedraired into the

earth dam when constructed still reméie majorchallenge.
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5.2 OPPORTUNITIES

This is explained through the application of data on regularity of water bill to areagoséhs

to pipe borne water and willingness to pagter bills If areas with access to pipe borne water
get water bill regularly, it is an indicatiasf goodcost recovery mechanism which will in turn

ensure sustainable water supply. In an event whele &% not regular or not issued at all,

indicatespoorcost recovery system.

5.2.1 Interest for Pipe Borne Water Supply

Since there is general dissatisfaction with current sources of water stipelystudy went
further to explore interest for pipe bormater Householdsare predominanthhaveinterest in
pipe borne watesupply as shown in table 5.The reason forhigh interest isbecauseonly
Tsaunin Kurathat fully receives pipe borne water supphligh water demandas well as the
expensivenatureof water purchasd from vendorsare reasons for high interest in pipe borne
water Residentequally, have the understanding that payment of monthly water bills is by far
cheaper than buying water from venddssatisfaction with the current source of erasupply
further reinforces interest for pipe borne water. The level of dissatisfactidgherin the dry
season where water table drops too low to sustain continuous water sapplyells and some
boreholesOnly 4.1% that dd not indicated interedbr pipe borne water suppgnd itcan be
attributedto borehole ownershiand irregularity of pipe borne water supply parts of the

metropolisthat receives supply
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Table 5.1: Indication of interest for pipe borne water supply

Gonin Gora Frequincy Percen
Yes 75 96.2
No 3 3.6
Total 78 100.(
Mararaban

Rido Frequency Percent
Yes 27 100.(
Rigachukun Frequenc Percen
Yes 19 100.(
Rigasa Frequenc Percen
Yes 62 92.5
No 5 7.5
Total 67 100.(
Trade fair

layout Frequency Percent
Yes 7 100.C
Tsaunin

Kura Frequency Percent
Yes 6 100.(
Mando Frequenc Percen

Yes 40 93.0
No 3 7.0
Total 43 100.(
Kudenda Frequenc Percen
Yes 14 100.(
Kamanzc Frequenc Percen
Yes 8 100.0

Source: Field Survey,2012

The study established that MararabRido, Rigachukun, Trade fair layout, Tsaunin Kura,

Kudenda and Kamanzo indicated 100% interest for pipe borne water supply.
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The least interest is Rigasa, which can be explained by the failure to supply wateh tt@ug

existing network in the settlement.

5.2.2 Regularity of Water bill to areas with Pipe borne supply
Distribution of water billis generally not regular in peripheral areas that receives pipe borne
water supply as shown in tat8e2. About 25846 of housdold with access to pipe borne water get

water bill regularly.

Table 5.2: Regularity of Water bill
Regular Frequency | Percent
Yes 6 25
No 18 75
Total 24 100.0

Source: Field Survey, 2012

This indicates a poor cost recovery system by the KSWB aifdhl&enge for sustainable water
supply becauseaterproduction cost is not recovered.

5.23 Willingness to Pay for Pipe Borne Water Supply

The indication of willingness to pay for pipe borne water supply suggest good prospect for
sustainable water supply. &ldata in tabl®.3revealed that 89.6 percent are willing to pay water
bills where pipe borne water is supplied

Table 5.3 Willingness to pay for pipe borne water supply

Willing Frequency| Percent
Yes 241 89.6
No 18 6.7
| don't

KNOW 10 3.7
Total 269 100.0

Source: Field Survey, 2012
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Field survey data revealed overwhelming willingness to pay water bills at 89.6%. This suggests
good prospect for sustainable water supply because water cost can easily be recovered. The
implication of this result is thatipe borne water supply to peripheral areas will not over burden

the KSWB as operation cost will be recovered.
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CHAPTER SIX

SUMMARY, RECOMMENDATIONS AND CONCLUSION

6.0 INTRODUCTION

This chapter covers summary of findings as established in this reseacomiRendations are
made in line with established results with the aim of improving water supply in peripheral

settlements

6.1 SUMMARY OF FINDINGS

The study set out to examine the characteristics of water demand and supply in peripheral
settlements of KadunMetropolis in order to identiffnanagementhallengesPipe borne water
supply is generally inadequate and unreliaBlecess to pipe borne water supply is generally
assessed to be very low in almost all the peripheral settlements, despites its matggadva
Although areas with provision for pipe borne water supok high but those that actually
receives supply are few. This indicates two phenomenon that having provision for pipe bone
water in a areadoes not mean that such settlement receives wRifs borne supply duration is

poor with the best being 3 hours every day. The situation is attributed to shortfall in capacity of

water treatment plant leading to rationmigsupplies

In the absence of pipe borne waterehols are predominah sourceof water supply in the
settlementshrough water vendor&lthough borehole water is considered good for direct human
consumption, but can easily be contaminated through the process of fetching agd ysell
vendors Supples through vendors is expensiwgith monthly average o#N11,700 when

compared with the average water bill paid by those with access to pipe borne water supply in the
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metropolitan core which isMN 1,370 per month.Water vendors despite being considered
expensive and unsafe medium of watgpy has remained relevant medium due to high water
demand. The practice of vended water has created a means of livelihood to both borehole owners
and vendors alike. This situation is mostly practiced in Rigasa with the potential of meeting

interim waterdemand of peripheral settlements.

Dug well water is the second major source of water supply in peripheral settlements of Kaduna
Metropolis despite its disadvantages of being sha#lodprone to contamination. This source of
water supply is useful due high water demand that must be met through the most affordable

means. It cost less money to dig up a welhtibas to sink and maintain a borehole

The study established thidite quantity of water used household per day is 400 litres. It also
revealedthat due to difficulty in accessing watbouseholds consumes less water than the
recommended UN minimum requiremelttcan be categorically stated base on analysis result
that residents of peripheral settlements of Kaduna metropolis overwhelminglgtedioterest

in pipe borne water supply. This is explained by the advantabas The indication of interest
leaves the KSWB with a challenge of ensuring access to all peripheral settlements of the
metropolis. The overwhelming interest is as a resulow water supplyandthe lack of pipe

borne water supply in these settlements.

The KSWB has not been effective in ensuring efficieperationcost recovery. It was gathered
that only 7.% of householdshatreceives pipe borne water suppgigtsbills regularly and there
is minimum enforcement of disconnection of suggplo erring customers due to castd time

need fordisconnection

-97-



There is general willingness to payater bills by the residents of peripheral settlements of
Kaduna metropolis, whichuts across settlements with and without access to pipe borne water
supply. The existing consumerand potential ones indicated high willingness to pay for water

supplyif regular supply is guaranteed.

The challenges militating against the supply of pipmb water supply to peripheral settlements
are categorized intoPoor physical conditionspoor management of city growth and
developmentSocioeconomicand Environmental challenges. All of which poses different levels
of difficulty to the sstainablesupply of pipe borne water to the peripheral settlements of Kaduna

metropolis.

6.2 RECOMMENDATIONS

The study has shown the characteristics of water demand and supply, as well as the cbéllenges

water supply to peripheral settlements of Kaduna metropdiased such findings,

recommendationwere developetb improve water supply situation in peripheral settlements.

6.2.1 Specific Recommendations

1. Expand the capacity of water treatment plants in Kaduna metropolis to cater for both the
excess population meerved and the population of peripheral ard&ss is because the
capacity of the water treatment plants supplying water to the core metropolis has a
shortfall of 22,393,680mId and the demand from peripher@B,858,240mld. Theotal
water demand ofdih the core and periphery161,251,920mid.

2. Ensuring pipe borne water supply to peripheral settlements with provisions for pipe borne

water supply such as Kudenda and parts of Rigasa and Mando. Since these settlements
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already have existing networkSo little investment is required to ensure supply once
treatment plants capacity is enhanced.

Provide network tatherperipheral settlements without network. This should commence
with planned settlements (Trade Fair Layout) because provisions arefonagkrvice

right of way and does not require compensation to any property owner in order to pave
way for water supply network. Then extension of network of pipghdse settlements

not planned and withouttetwork such as Mararaban Rido and Kamanzo.

Provide public boreholes to supplemehe shortfall in pipe borne water supplies and

areas without access to piped water. Public boreholes are in high demand at the moment
in Mararaban Rido and Kamanzo becaussdbettlementfiave the highest percegts

of dug wells Provision should equally be made for turnaround maintenance of public
boreholes through community involvement in the maintenance of public owned

boreholes.

KSWB should prepare water distribution plans for new areas with adequate afover
developments within the radius of 50km of the metropolis. This can be achieved through

good working relationship with the KASUPDA and other relevant agencies.

Increased funding be allocated to the KSWB in addition to internally generated revenue
in order to enable the board undertake water projects in new settlements through the
extension of water distribution lines and to ensure there is water supply through the
network. Proper distribution of water bills to areas with pipe borne water supply and

erforcement of disconnection order to erring customers.
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6.22

The use oflugwells should be discouraged especially in the urban areas where potential
pollutant abound. It is recommended fodag well to belocated withina distance of
about 60m radius to soakway, septic tank and pit latrine in order to reduce water
contamination through underground seepdsjace it is difficult to find this distance
betweendug wells and sources of contaminati@lue tothe standard plot sizan the

metropolis is 50 x 10 {15 x 30m)

Construction of additional earth dam and water treatment plants to provide adequate raw
water into treatment facility to enable pipe borne water supply to areas where growth and
expansion is focused along Mararaban Rido and Kamanzo. Theadde constructed

will also cater for developments that will spring as result of the construction of the

eastern bygass.

Efficient and effective cost recovery mechanism be put in place by the KSWB to areas
that receives pipe borne water supply anteptial areas in order to increase operational
revenue of the board. This is because peripheral settlements have the ability and
willingness to pay for water supply by the KSWB. This has the potential of reducing
daily expenditure on daily water consungotiand will provide money required to meet

other needs or even savings.

General Recommendations

A comprehensive land use plan should be prepared to cover the entire extent of the
metropolis and make provisions for future growth points. Residelgieelopment should

not be allowed without preparation of layout, which provides adequate service right of

way for ease of utility extension. Water supply plan should also be comprehensively
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prepared showing pipe corridors in districts, and neighbourh@adkorities responsible

for managing urban growth and expansion (KASUPDA, MW, MLSCP and PHCN)
should develop a working relationshipensure urban development conforms with global
best practices.

2. Existing peripheral settlement should be given legatognition with minimum
requirements and procedure in order to remove development restrictions placed on them
hindering the extension of services. When developments in these settlements are
recognized within the ambits of the law, it provides platformifolividuals to access
funds required to improvihe quality of their properties.

3. Effort from the settlements should be made to form Community Base Organization,
which provides common front for community needs that are considered beyond
individual undetaken. This will ensure extension of utilities to peripheral settlements at
cheaper cost than when the financial burden is to be undertaken by an individual.

4. Unplanned Settlements growth should be discouraged, through planning and making

provision for dty expansion and enforcement of development control measures.

6.3 CONCLUSION

The research provided useful information on water supply and demand in peripheral settlements
of Kadura metropolis as basis for identifying problems and prospects for sustawwabér

supply. Thirteen settlements were identified and nine were studied with results discussed above.
Sustainable water supply achievable through capacity increase of the treatment plants and dams,
then extension of distribution infrastructure to nawas. Without which water supply will still

remain a challenge in these areas.
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Appendix |

DEPARTMENT OF URBAN AND REGIONAL PLANNING
AHMADU BELLO UNIVERSITY, ZARIA

M.SC URBAN MANAGEMENT RESEARCH

This questionnaire is being administered as part of M.Sc research at the Depaiftitdeban
and Regional Planning, ABU Zaria 6irban Management Challenges for Water Supply in
Peripheral Settlements of Kaduna Metropolis. All information provided will be treated
confidentially and solely used for the purpose of this research only.

DaminaB. G. (08156352260)
Settlement Data

Name of Settlement Gonin Gora
How 0ld iS the SettlemMeNnt.. ... e e e e e e e e e e,
Section 1Household Profile

1. Family Size Q. 1-4 () (2. 5-8( )(@).9-12( )
(4). 12 and above ( )

2. Occupation: (2). Civil servant ( }2). Business ( (3). Farmer ()

3. Family Monthly Income: (1). "1 ( ) (2) N19,000 36,000 ( )
(3). N37,000-54,000( ) (4). N55,@0-72,000 ()
(5). N73,000-90,000( ) 6).« 1

4. Number of families in your compound? (1). 1 family ( §2). 2 families ( )
(3). 3 Families( ) (4). 4 families () (5). Above 4 families ()

5. Type of House Occued (1). Rooming House () (2). A flat in a compound of
flats () (3). One family property ()

6. Are you the owner of your house? (1). Yes ( ) (2). No ()
7. Do you have tenants in your house? (1). Yes ( (). No ()

Section 2\Water Supply Characteristics

8. Is your area connected to pipe borne water supply network? (1). YegZ). No ()
9. If yes, how did you secure connection? (1). Government ( ) (2). Community effort
()

(3). Wealthy individual ( )

10.  Wha is yourmajorsource of water supply®l). Pipe borne water ( )2). Well ()
(3). Borehole ( ) (4). River/streams ()

11. If answer to question 10 is borehole, who sunk it? (1). Local Government ( )
(2). Individual on Commercial bagis ) (3). The community ()
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(4) Private Individual ( )

12. If source is pipe borne water, tick the appropriate water supply duration
Duration of public water supply
24 hours of the day

Few hours in a week

Few hours in 3 days of a week
Few hours in 2 weeks

Few hours in one month

U |WIN|F

13. If source is pipe borne water supply, where do you fetch water?
(). Within my Family building () (2). Yard Tap( )
(3). Public tapoutside myyard ( )

Section 3Demand Charactertgs
14.  Estimate the distance covered to fetch water. (1). <1 km ( )2).1-2
km( )(3).3-4km( ) (4). Above 4km ( )

15.  Approximate the quantity of water your family use in a day? (1)5 of 20 litres Jars(
) (2). 6—100f 20litres Jars( ) (3). 12- 150f 20 litres Jars( ) (4). 16—20
of 20 litres Jars) ) (5). Above 2@20 litres Jary )

16. Do you buy water from water vendors? (1). Yes( ) (2). No( )

17. If yes, how much do you buy 1 Jar of 20 litacfsVater? (1). <N20 ( )
(2). N20—-40 ( ) (3). Above 40 ( )

18. Do you queue when fetching wate(®). Yes ( ) (2). No( )

19. If yes, estimate the time spent when queuing to fetch water? (1) < 10 minutes ( )
(2). 11-20 minutes ( ) (3).21-30( ) (4). Above 30 minutes ()

20. User Satisfaction survey of current water supply
(If available please tick Yes and if not tick No; and grade their conditions as apprpriate
(6) Very satisfied (5) Satisfied (4) Not satisfied (3) Very unsatisfied

1 |2

Question Yes | No
Are you satisfied with your current source of water st

Does your current water supply meets your daily water 1in dry seasc?
Will you want your house to be supplied with pipe borne w

Sectiond: Prospects for Sustainable supply

21. If your house is connected to pipe borne water system, do get your water bills
regularly?  (1). Yes( ) (2). No ( )

22. If your house is not connected, are you willing to pay if pipe borne water is supplied
your house?
(2). Yes( ) (2. No( ) (3).1don’t know ( )
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Section5: Dynamics of Population
23. Did you relocate to this ared®). Yes ( ) (2. No( )

24.  If yes, when did you relocat@). 1- 5 years ago ( ) (2. 6-10yearsgo ( )
(3). 11-15yearsago ( (®). 16 years and above ( )
25.  Where were you staying in Kaduna

26. Please give reasons for Relocatioifl). Build my own house () (2).
Rent is cheaper ( (3). Because of crisis in¢hCity () (4). Others (please
I Y ) e

Thank you
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