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1.1

CHAPTER ONE
Introduction

Background of the study

The available water resources throughout the world are becoming
depleted and this problem is éggravated by the rate of which population are
increasing, especially in developing countries. With increasing global
change pressures coupled with existing un-sustainable factors and xisks
inherent in conventional urban water management cities of the future will
experience difficulties in efficiently managing scarcer and less reliable water

resources (Khatri and Vairaveothy 2007).

Tt has estimated that cne third of the 'population of the developing
world will face severe water shortage or problems by 2025 (Seckler and
Resegrant, 1998). Drzikus (2001) estimated that in Africa 12 Africé.
countries will be considered to be in a “water stress” situation by 2008. A
further 10 Aftica countries will be strcésed by 2025. A total of 1.1 billion

peoplé or two thirds of Afiica population will be affected.

Freshwater is the most fundamental of all finite resources. It has no

substitute for most uses and it is expensive to manage. But freshwater
sources are dwindling br becoming contaminated throughout the world. A

cute water shortage is increasingly common in many cities with fast growing

1
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1.2

demand large population of water while simultaneously decreasing the
ability of ecosystems to provide more regular and cleaner suppliers. To
avoid crisis, the city must conserve water, pollute less manage, supply and
demand, and slow population growth. Aéain flexible and innovative
*solutions are needed to cope with sudden and substantial change in water
demand for people m.dd their associated economic activities. Assessment of
the population growth on pipe-borne water availability in Minna will offer
an opportunity in addressing some of tﬁe challenges. (Natural and applied

science in department of Federal University of Technology Minna).
Statemient of the problem

Water is needed in all sphere life. Waler is put into so many uses
from domestic to industrial. Through a renewable resource, 1t is limited in
supply at a point in time. In recent years, water availability has been
increasingly assuming not only significant, but also threatening propc‘)r’rion
especially in the urban area where uncontrolled (indiscriminate) activities
‘bring about immeasurable degrees of water shortage thus contributing

substantially to water scareity in the capital city of Minna (natural and

Iapplied science in department of Federal University of Technology Minna).




It has been observed that Minna is facing pipe-bome water deficit, this
trend poses a tremendous concern to both policy makers and consumers.
Some studies have show that there is some relationship between the number
of people and the availability of freshwater (natural and applied science in
_department of federal university of technology, Minna). According to GOG
(2007) population explosion in Accra has lea& to limited supply of potable

"water provided by the Ghana water company, only few suburbs has access to

this pipe-borne water.

Over the years and especially in recent times Minna has witnessed
unprepedented growth with its attendant problems occasioned by influx of
people from other parts of the state for Administrative, political, economic,
educational as well as other purposes, just like most modern &reas.
Consequent upon the aforementioned it becomes expedient to assess the
waler resource availability with water management techniques great‘ toward
ensuring a sustainable and comfortable urban development (natural and

applied science in department of federal university of technology Minna).




»

1.3 Aim and Objectives

The aim of this study is to assess the population growth in pipe borne water

availability in Minna. To achieve this, the following objectives were
proposed:-

L. toidentify the major causes of pipe borne scarcity in Minna.

ii.  toaccess the extent to which pipe-borne water is used for domestic purposes
and make recommendation on urban water provision.
iil.  to describe the relationship between populatim'l growth and pipe-borne water
“availability in Minna.
v, to identify any altemz-ltive source of domestic wa%er in Minna.
1.4 Research Hypothesis
i.  What could be the causes of pipe-borne water scarcity in Minpa?
i, To what extent is pipe-borne water used for domestic purpose, using the
perception in the study area?
ifi. It given the present population growth rate can policy makers migrate
. e - water scarcity in Minna.
{ iv.  Is there any other water source to meet water demand of Minna
£ v. Is there any relationship between pipe-borne water availability and

population growth

This rescarch is motivated in an attempt to answet the above questions.

5 .




1.5  The study Area

Thf: study area is Minna metropolis. Minna city which is both the
adminlistrativc headquarters of Niger State and the Chanchaga Local
Government Area is show on 1.1 the city is estimated with population of
330, 287 (2006 census) people and a land area of about 6,789 square
kilometers and is the emirate council headquarters. Minna lies at latitude 9°
37N- 9° 79N and longitude 6 16E- 6° 65E on a geological base of
undifferentiated basement complex of inanity guéisis and magnetite. To the
North of the town, more or less continuous steep outcrop granite occurs
limited any urban development in that directioﬁ.

The climate of Minna lies within a rtegion described as tropical
climate (AW). It 1.1as a tropical dry and wet climate. The region is
‘characterizcd by double rainfall maxims. The tow has a mean annual
precipitation of 1300mm the rainy seasons commences most of the time 1n
April and last till October with fluctuation in amount of rainfall received per
year. The highest mean monthly rainfall is September with almost 300mm.
Temperature is uniformly high throughout the year reaching the peaks of
40% February/March) and 30% (November/December) except in July and

August when the cloud cover prevents direct insulation. The climate

supports tall grasses with short scattered tress. These climate characteristics




¥

favour the availability of domestic water to the people during wet season

(Minna modern historical book 2003) Google.

Besse
Tudun Fulani
Maikunkele Matumbi, _ |
=il ’ Gurusu
N Jangaru - Minna
_Epigi Mapi
Numbupi
,Shaukikafuta
¥
Chanchaga
Bali
»F‘aga
Nagomi
.
i
4 6 fvles
Figure1.1 Location of Minna, Nigér State, Nigeria
Source: Adapted from, Oluwa 8.A 2011
.

Field work: 2015
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Applying these bench marks to the data for renewable water by
nation, currently 166 million people in 18 countries are suffering from water
scarcity, while almost 270 million more in 11 addition countries are
considered water stressed (world Resources Institute 1996). PAI estimates
that by the year 2050 according to the UN 1996 medium pmjectioiz, the
percentage of the world’s population in countries experiencing water stress
and scarcity will increase more than five — fold from eight present in 1995 to

fifty-two percentage in 050.

This demography pressure has lead one international water resources
expert to predict that for these and many other countries, the Ilack of
adequate supplies of renewable freshwater could soon became the main
constraint in their economic development (Biswas 1992). This is already the
case in several water scare countries in northern and southern Africa, where
population growth rates remain high and increased pressure is placed on

limited water resources to meet the growing demand for food production.

United Nation projecting that northern 90 percent of population
growth between ww and 2050 will occur in developing countries (United

Nation population Division 1996), the demand placed in fresh water

resource in these countries will make sustainable economic development

increasingly difficult (William John, 2003).
9
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Nigeria is one of the countries with her major water body outside it
border, Reduction and possibly a total eradication of water shortage in the
near further will depend to large extend on the ability to understand the

population growth pattern. This is related to the significant of population in

water availability.

An understanding of population growth over the years will offer an
opportunity to identified what to expect and how to maximize it. Nothing
can make this understanding possible other than detailed study and analysis
of population and water for this study Minna is chosen by virtue of its
importance as one of the areas experiencing water shortagé. (Human

Development Report 2006 Google).

10
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of males. Significant differences due to differences in a place of living for

consumption of water, health situation, and sanitation service domains in
favour of people living in cities. These were due to the fact that still there are
some villages not connected to the network and also due to the economic‘
situation for people living in villages and refugee camps (Human

Development Report, 2006 Google)

Significant differences were found to exist due to differences in the
number of families in the household for the consumption of water and
sanitation services domains. No differences were shown for the other
domains. It was found that houses of one famiily consume less water than
Jhouses of two and three houses. For sanitation services it was found that
houses of one family had better services than houses of two and three
families. Significant differences due to differences in family members
number for; supply of water consumption of water, health situation, and
water quality domains in favour of families of fewer members. Signiﬁcant.
differences due to differences in monthly income for: supply of water,
sanitation services, and water quality domains in favour of higher monthly

income. No significant differences due to water percentage from monthly

income for all domains. It was found that 15.4% of the people sampled pay




from 20-40% of their monthly income for ‘water services which is a

«considerable percentage.

According to the sample surveyed, it was found that the standard of
living was distributed according to the following categories as: 8.46.3% of
the salﬁple surveyed was of better off category, 9.50.4% of the sample
Sm'veylzed was of middle category, 103.2% of the sample surveyed was
worse off category. There was a significant differences between existence
of water tank and not for all the domains in favour of houses with water
tank. Still there are some regions not connected to safe water and sanitation.
As a consequence, water and sanitation related diseases are spread there.
‘About 20% of the sampled members were affected by water related diseases.
(Human development Report 2006) from the results of the interview, it was
found that the existing tariffs do not encourage water conservation, and are.

generally inadequate fo cover operation and maintenance costs. From the
results of the interviews, it was found that the future tariff structure
(developed by PWA) did not fake into consideration those classes of people
who cannot pay for water. Imports of water on one hand could reduce

agricultural water and as a consequence could help in alleviating water

scarcity (by saving water for other purposes), but on the other hand could

have negative impacts on Palestinians economics situation. Low water

12



prices and subsides for capital investment and operation and maintenance
threaten the financial viability of irrigation and water supply.

"There are no role for the private sector in the management or
‘expansion of water section services. The existing water allocation
mechanisms are characterized as inefficient and not clear as they ate a
continuation of the system practice before peace negotiation. Clarifying and
strengthening water rights can play an important role in improving water
allocafion equity and efficiency, while a lack of effective waster rights
éystems creates major prablems and in equities for managing increasingly

scarce water. Making the water rights tradable may have disadvantages
more than benefits under the current situation. Access to safe water is
crucial for poor residents. Often women, the poor and disa:.:lvantaged
groups, including minorities and indigenous people have unequal access to
water, which can lead to even greater increases in poverty, privatization of
the water sector could help in improving access to water for the poor it

\

privatization is done in a studied way (Fluman Development Report 2006

Google).

.

i‘rade—off among multiple uses of water is possible if practiced under

compliete control.  Under the current situation, no real control over the




complete system can be practiced, so policies and actions regarding water

pollution and quality are difficult to implement.

Eastwood (2007) carried out studies on identifying sustainable water
supplies: A preliminary Assessment of sustainable water from an urban
metabolism perspective. This research followed a two major methodology.

Thus in summary the research strategies employed in this study were:

i .Systematic review of related research to bring a more together detail from
studies undertaken in isolation into a holistic view for the analysis of the
problems. The ‘systematic Review’ technique is a method for research in
the medical area and is beginning to extend into information systems
research.  Systematic Review is essentially combination of a literature
review strategy and ‘secondary analysis’. ‘Secondary analysis is a process
where data gathered by other researchers is then reanalyzed for a research
purpose that was distinct from the original research intention. A view taken
by secondary analysis researchers is that there already exist an enormous
amount of data that had be collected, and that th'is can form the bdsis of other
‘works, adding further value to the work that has been done. Given the large
amount of existing -rcseaxch that is available, undertaking the same

components of data gathering and analysis for new work is replication and

introduces the possibility of creating erros (Wikipedia).
14




2. Development of a framework of analysis based on review of existing
material from which to provide a context for determining a sustainable
strategy. In this research, data from the following searching areas were
employed:-

o A search of Gold Coast City Council ACCC publications

o Using computer based ‘key words in text: a search of databases of
academic publications.

o Internet searching engines such as Google scholar using similar key
words.

¢ Direct personal communication with various key people to identify

the key issues.

Primary data on rainfall levels, water consumption in the city of the Gold
Coast, and financial data were obtained directly from a variety of sources.

These sources included:

o GCCC website and annual reports
s The reporting tool ‘Rainman’ purchased from the department of

natural Resources.

The results of this research that the restructuring of water use and supply

would result in:

£ as




. Sufﬁcient water to meet the needs of the population;

* Reduction of waste water and storm water discharged into the
environment;

» Savings in energy required by around 270 Gwh per year 2056.
Further, location economic and social development would be-
stimulated, and environmental protection provided, resulting in a plan
for the implementation of sustainable development that is Vconsistcnt

with the Johannesburg declaration.

Odunuga (2010) did an analysis of Domestic water use for
commercial activities among the poor in Alaju and Sabon Zongo
Communities of Accra, Ghana. The research adopted the qualitative method
of investigation, for example, interviewing, focus group discussion (FGD)
and direct observation. The objectives and research question were explored
through collection of primarily data. Data were collected using semi-
structured interviews and focus group discussions through interpreters. The
targeted population was the study area, taking the sample of both male and -
female within the age bracket of 20-40 interviews’ and focus froup
discussion were subjected to analyses using statistical package vfor social
sciences (Spss). The study found that income generated from wéter related

businesses contribute either all or more than half of the household income of

16
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water related businesses operator: water prices in the communities are ten
times the regulated prices charged by the water utility, which have great
impact on the profit margins of these small businesses and are often .
stronghold of women, The highest of these small businesses and are often
stronghold of women. The highest level of education attained by most of the
water related business owner is junior secondary school (Grade 8), which
gives o basis for explanation of their low level of income and high poverty

level. (Fluman Development Report 2006 Google).

Addo (2010) studied the institutional Analysis of urban water supply
in Ghana: the case of };ccra metropolitan Asser_nbly‘ The study focused on
the collection of qualitative rather than qualitative data. Thus a narrative
‘descriptive research design was adopted in which non-probability sampling
techniques was used to select the study participants. The use of non-
probability sampling techniques in qualit;ltive research is on the basis thatis
providés the ability to access otherwise highly sensitive or difficult to
resear(;h study population. The study made use of secondary information
and primarily data. Secondary information was gleaned from publications,
documénts archival records in relation to the phenomenon from the libraries
of Ghana water company Limited (GWCT) and public utilities Regulatory

»

(PURC) and othex available documentations, archival records,

Commission

17



literature and publication. As already indicated, primary data for this study .
were obtained from in depth interviews with respondents from
PURC/GWCL and Consumers of water. In order to obtain the most
relevant answers, the study population was directed to the following actors
and institutions: Ghana water Company, Limited (HWCL); public utilities
Regulatory Commission (PURC) and water "Consumers (households,

industrial, business and agricultural). (Fluman population Report 2006

Google).

Purposive and show-ball sampling were used to select the sample for
this search, the reason was 1o select cases that were informative and ass'umed
to be familiar with some fundamental issues concerning urban water supply
in the Accra metropolis. From the data c}ollected and analyzed the
rescarched found that there was a general lack of interest among actors
‘involved in urban water supply process and non-involvement of some actors
in the process. It was also revealed that lack of political will main fasted in
lack of continuity of projects of previous governments and diversion of
water séctor funds for other uses and huge consuniption from industries such
as Co;;a cola, Unilever, and Accra Brewery act together to suffocate uri)au
water supply. Additionally, the findings showed that uncontrolled
urbanization exists on a massive scale and strangulates efforts to supply

18




water because it make it difficult for Ghana water Company to map out

strategies for service delivery and wean block consumers.

‘Salendu (2010) studied that quality asseSsment and interrelations of
Jwater and sanitation: a case study of Yogyarkata‘ city, Indonesia, the stl‘ldy
made use of two major data; primary and secondary. The primary data
collection related to holesehold survey aimed to gather people opinion about
how the urban water system works and how do the system interact and

dependent on local scale. Questionnaire was undertaken to gather
information about the existing condition of water supply, sewage system,
septic tank, drainage and also the situation during the disaster, e.g. flooding.
The first part of the questionnaire looked at the socio economic
ol;iaracteristics of household which consider household income, 'edu'cation
level, house type, the ownership of assests such as land, house, toilet,
telephone, electricity connection as well as the(supply condition. This part
was aimed at identifying the different social classes, the second part of the
‘questionnaire identified the water sources such as private and conunl;nal
ground water, water from provide, rainwater, surface water, and buying from

vendor. The third part of questionnaire included characteristics of sewer

system, septic tank, drainage type and also about the performance of each

gystem and other supporting elements other measurements were also carried
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but together with the questionnaire survey. Gps points of houses, septic
tanks, wells, and kitchens were taken with the purpose of knowing the
distance between them in reality. In the sampling design transect sampiing
method was used in selecting the targeted population, The second stage of
sarnpliﬁg was to define sample size for water quality testing. A stratified
randoﬁ sampling was applied in choosing household for test. Secondary
‘data were gathered from the Gadja Mada University, like water pipe
networks, sewer line and drainage lines. Some data related to standards of in
structure were collected from public work Agency Bureau of planning andl
development with the parameter of monitoring water quality and, standards

of drinking water from the Health Agency City of Yogyakarta.

The data collected from the household were inputted into a spread
sheet using Microsoft excel. The data were then converted into Spss spread

sheet for analysis, from the analysis, the study found the following:

—_

. A ground water source of water supply was seen to be the main source of
water f(;r the people in Yogyakarta city.

2. Contrary to user perception, ground water was found to be more polluted

ﬁmn tap water.

3. Ground water poliution showed high population in dense are along the river.

20
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.

4. No significant correlation was found between the distance of well to river

and total Coli forms observed.
Khatu and Vairavamoorthy (2007), Examined that the challenges for urban
water supply and sanitation in the Developing Countries. The study }‘elied
on the existing literature of water availability in developing countries. It
fund that there is an urgent used for planet action to manage water 1eSources
cffectivély, that the problems in urban areas of, developing countries are of ‘
particular concern as still large sections of the community are living without
safe water supply and basic sanitation services. It was widely acknowledged
that in the past several urban water intervention (particularly in developing
countrigs), have failed and this was in part due to little or no attention given
to the linstitutiona] landscape within which these intervention are applied and
the lack of stakeholder involvement in the development and implementation
of these interventions, that adequate provision of wban water supply and
sanitation was likely to become more difficult in the future due to several
change pressures such as urbanization, climate change and infrastricture
deterioration.

The study concluded that the challenge was fo develop appropriate -

technical and institutional responses to these pressures that radically change

‘the way in which urban water systems are managed. Interventions must be
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considered over the entire urban water cycles, recognizing interactions
betweeh the various components of the urban water system. There must also
be a fethink of the way water were used and reused and greater use of
natural systems for treatment (that are likely to be more effective against
emerging contaminants). The objective must be to develop urban water>
systems that are more robust and resilient against these uncertain ’{“uture
pressures, that to achieve all .these appropriate scientific and technological
innovations and solution will need to be developed. However, to ensure
maximum impact of these innovation and solutiqns, they must be coupled
with components of institational development (through capacity building
activities), and greater stakeholder involvement, that clearly, it is only if
there components are included in the solution process can substantially
cantribute to the reduction in the Vulnerability of cities and capacity and
preparedness to cope with global changes.

Wallington, Robinson and Head (2010) studied the institutional
capacity for sustainable and integrated urban water management. The-
approach was an exploratory investigation undertaken into the institutional
characteristics associated with changed in water management over the past

20 years or 80. Interviews were constructed with 15 key informants with

extensive experiences in water management in South East Queensland
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(SED) between Decem.ber, 2008 and February 2009, participate included
staff in senior executive positions across a range of organizations, including
’Iihe Queensland water Commission (QWC), Department of Natural Resource
and wqier {(now the Department of Environment and Resource Management
(DERM), SEQ Health waterways partnership, SEQ Council of Mayirs,
Local Government, and State-owned retail entities. The interview were
recorded and transcribed, and analyzed using file maker pro computer
assisted qualitative data analysis software.

The research design and analysis were guided by a conceptual
framework for understanding institutional instability and drainage in the
water sectors which is detailed in (Wallington and Robinson 20(38).
Build.i.ng on institutional organizational theory developed by (SCOH 1995),
institufions are undersfood as structured patterns of practice under ginned by
three pillars {www.Google).

: 'Cognit_ive (What people know): Shared understanding or problem framing;
which influence the kinds of knowledge and expertise considered legitimate
for shaping and addressing the problem;

. Normative (what people Value): Shared values and norms, which defined

roles and responsibilities for actions and

23




3. lRegulative (how social life is organized): the organizational base, or the
rules and sanctions that regulate social interaction in pursuit of shared
* values.
The results of this research agreed with related work, which has identified
the capacity of governments industry and community organizations to
transfer, translate, and integrate different types of knowledge to inform
water policy and management responses as a key challenge (Lane and
Robinson, 2009), information sharing between organization and the need
for collaberative inter-organizational relationships were also identiﬁcci as
important issue for sustainable urban water governance in Sydney (Van de
meene et al, 2009). Building capacities transfer and integrated knowledge
promotes technical and organizational leamning, contributing to the problem
'so]viné and innovation that underpin effective and flexible water systems
(Pahlwostl , 2008). Adaptive governance and social learning are considered

to be vital ingredient in dealing with abrupt change (Folke et aiigq%)&..l "
s | T % |

o)

2.2  Urban Water management Model L8 RARY QE lj:{ '
c.0.E. MINMA .

Abdo (2009) did an evaluation of urban Wﬁf&.'gm-(;ption using
water evaluation and planning (WEAP): the case of Nablus City. The
research methodology comprised three main phases. The first phase

‘ncluded data collection mainly from Nablus municipality, water and
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Environmental studies institute at An-Najah National University, relevant

reports and studies, and information from the internet. Interviews and
meetings with the engineers of the Department of water supply and
sanitation of Nablus municipality were ‘can'ied out especially to
* comprehend the existing situation and to gain an understanding regarding
the management plein intended to mitigate the ongoing water related
problems. In addition to the above literature review was carried ‘out
regarding WEAP and-its past applicatibns, As such, reports and journal
articles were reviewed, the second phase implied knowledge acquisition on
WEAP and its applications, the training manual accompanying WEAP and
“to get acquainted with the researcher’s skills in using WEAP and to get
acquainted with WEAP main functionalities. The third phase entailed the
development of the conceptual model using WEAP, the conceptual model-
matched the existing conditions potential scenarios were proposed and were
utilizea in the research to explored the outcomes the correspond to the
difféi‘ent applicable management options, As such, the planning and

s

management alternatives were conceptualized (Adapted from the

Department of Water Supply and sanitation of the main capacity of Nablus)

and were later processed using WEAP (www.google.com).




The results showed that the unmet water demand will continue to
increase over the coming years, this is mainly due to the increase in
population with limited water resources. Therefore, securing additional
water supplies becomes an essential issue to meet the increase in water
demand. The most effective option for the Penvot 2009 — 2025 is‘the
consiruction of Sabsastia well that leads the lowest unmet water demand
* during this pericd. The development of new groundwater well is vey
efficient in covering'the unmet water demand. In this option the unmet
“water demand will start to decrease when adding the first well in 2015, and
more decrease in 2020, 2025 and 2035 when the second, the third, and the
fourth wells are constructed. The decrease in 2025 in the unmet waterl
demand is more than Sabastia well option, so in this period the option
becomes more effectives than Sabastia well option. The option of using to
run water harvesting gives safisfactory results, in decreasing the unmet
water demand be than the option of spring rehabilitations and the reduction
in water leakage which gives a small decrease in the unmet water demand.
Improving the water related infrastructure of the city to decrease the water

leakage in crucial in mitigating the water shortage: (Human Development

[

Report 2007 Google).



.Al'ranz {2006) studied the future water demands and resources in the

olifants catchment; South Afiica: a Scenario amalysis approach using the

water Evaluation and planning System 9WEAFP) model. Water resources
data were obtained from a variety of resources, mainly from the Department
of Water Affairs and Forestry 9DWAF). The most important data used
were obtained from the WR90 study, which was a national 5 years project

“undertaken in South Africa to provide baseline hydrological data required
for water resources planning and development..

: Tn this siudy a scenario analysis approach was used in conjunctioﬂ
with the water evaluation and planning YWEAP) water allocation model in
order to assess the impacts of possible future water demands on the water
resource of the olifants catchment. WEA}’ was configured to replicate eight
sub-catchments; this configuration was adopted,‘ in preference to the five
-water management regions used by DWATF, partly because it meant the
most important tributaries (the steel port and Blyde Rivers) were stimulated
individually and partly because it facilitated mode! calibration, since five of
the sub catchment had flow ganging station located at their outlets, for the
eight WEAP sub-catchments, estimates werc made of water resources and

water abstraction and consumption. The model was tested by comparism of

time-series of simulated and observed river flow at the five gauging -




stations. For each scenario, the main outputs of the model were analyied:
unmet water demands- for the different water sectors, stream flows at the
outlet of the Olifants catchment and the water stored in the reservoirs.
The model results showed that for the different 2025 water demand
* scenarios considered in this study the implementation of the environmental
Reserve (an in stream requirement to guarantee the health of the revering
ecosystems)) will increase the shortages of other sectors. The constniction-
of the main water storage infrastructure proposed by the Department of
Water Affairs and Forestry (DWAT), in conjunction with the application of
water conservation and demand management K(WC and Din) practice can
s reduces the unmet demands and shortages to levels lower or similar,
depending on the scehario, to those experienced for the 995 water demand
baseline. However, in all the cases interventions will not be able to meet
completely the deman;l at all the secto1‘§. A tight control of the growth of
the future demand will be needed, although this may be difficult in a rapidly
growing developing country like South Africa. Another interesting output
of the stimulations performed is that, even the most severe scenario, the
mean annual stream flow released to Mozambique (i.e. The country down -
stream) will exceed 60% of the mean annual naturalized stream flow. This

result reflects the inability of the existing storage infrastructure in South




Afriéa to regulate inter-annual flows (total storage capacity is less than the
mean annual naturalized flow) and explain in part the effort of Mozambique
" to increase the development around the Massigir dam.

Anthony (2003) studied the problem of Water Demand Management
(WDM) as a concept and policy. The research applied the methodology of
epistemology, which broadly refers to the science of determining truth. In
other words what we are being confronted with is the central notion of what
is truth (or untruth) to any given statement or conclusion. The analytical
paper was consequently about concepts, and in particular about throwing
these concepts out for critical discussion and constructive debate. More
importantly, the paper was about linking concepts together in an attempt to
build a simple model, ;)nce a degree of conser;sus has been reached on the

+ critical definitions of those concepts (Hluman Development Report Google).

The study showﬂ that a central component of the problem of WDM as
a concept and a policy was what have been called the paradox of
perception. This in turn is linked to. the changing water management -
paradigm which is shifting i response to external stimuli that are too strong
for any one country to resist from an highly centralized watér supply
perspectives to a decentralized demand management perspective based on

the principle of subsidiarity. Underlying this transition as a basic driver




"was the notion of reflexivity, this shift is incremental, which was a healthy
condition, as institution need time to adapt. An important element of this

‘ adaptive response was what has been called second-order Resources, where
it was shown that such resources are an independent variable in the majority
of cases. A set of hypotheses has been generated in order to test this nation
out, and currently available evlidence supports this conclusion (Google)

‘It was also shown that as a result of the dynamics of complexity, the
management of water resources actually consists of a series of oscillatipns
between first and second. Order resources Focal points, which has been
likened to the tuming'of a screw. The important aspect to note however
was the fact that complexity increases over time, and that WDM represents
el another layer of management that is super imposed on to an already
overburdened set of water management institutions, while the need to
manage demand is a manifestation of increaséd complexity, a new set of .
* complexities are introduced as well, some of which have unintended
CONSequences. The -study concluded that a set of seven strategic issue —
areas have been isolated. It was hoped that third-party role players and
others can use this emerging knowledge in order to select projects where
their impact can be maximized. In this regard the role of such third-party

v

is invaluzble because they bring with them a degree of

role-players

»
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Union of‘ Concerned Scientists and Population Action International
(1998), they analyzed how demographic pressure has led one international
water resources, expert to predict that for these and many ofher countries,
the lack of adequate supplies of renewable freshﬁwater could soon becqme

the main i : .
constraint on their economic development. The United Nation

.

F ;
{uman Development Report (2006) focusing.on water, weight in on this

too, and add: some privatization programs have produced positive results.

But the overall record is not encouraging, from Argentins to Bolivis, and

from the Philippians to the United States. The conviction that the private
sector offer a “magic bullet” for unleashing the equity and efficiency .
needed to accelerate progress toward water for all has proven to be
misplaced, while those past failure of water concessions do not provide

evidence that the private section has no role to play, they do point to the

need for greater caution, regulation and a commitment to equity m public

private partnerships.

Two specific aspects of water provision in countries with low

coverage rates caution against an undue reliance on the private sector.

1. The water sector has many of the characteristics of a natural monopoly. In
. The wa

“he absence of a Strong regulatory capacity to protect the public interest
he abs
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The 10 countries wit
W : :
th territory in the Nile basin contain 40 percent of

Africa’s populati :
pulation (not ) actually within the basin) and make up g0

pCICGHt of i T : e
ts 13nd1 Nass, more than 85 percent of the Nile’s water comes

Irom the Blue 1 whi 11 E Postel 199

i Nll(’,, thl originates in thiopia ( ostel 1 2), the vast

majority o : ,
OBy of the miver flow, however, is used by Egypt, the last nation in the

Nile’s paths to the Mediterranean sea.

Ethiopia, for example recently emerged from a long period of civil
was and famine into a period of accelerated growth and 'cconomic
development. The government has overseen the construction of more than
200 small dams that will use nearly 500 millioh cubic meters of the Nile’s
flow annually. Additional dams are planned -to increase the counn:y’s

irrigation and hydroper capacity though Ethiopia’s current development

plans will require Oiﬂj;/ a small portion of the Nile’s water, the partial

demands could significantly reduce the rivers flow into Egypt. Ethiopia has

an estiﬁated 3.7 million hectares of land — an area larger then Belgioum that

' ould be irrigated with 2 population neatly the size of Egypt’s and a faster
C 5

te of population growth 3.2 percent annually for Ethiopia versus
1ate

ercent 10T 2yp iopi 1 evelop @ large po ion of this
K Eeypt Ethiopid will need to di i
two perc t for i

use (United Nation population Division 1996).

annual

land for a gr.icultural

this land area with water from the Nile could reduce the

Irrigating only help
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river’s flow to B -
EYPDY 15 percent Gostl 1996). Egypt itself is raising the

states with ambiti )
: tons plan for its New Valley land reclamation project,-

pressed b o .
Y population growth within its own borders, the Egypt and

government has begun a massive irrigation project in the country’s western_
desert in an attempt 1o persuade seven million Egyptians to move there from
the crowded Nile Valley. When completed, a pipeline will carry up to five
billion cubic meters of Nile water from the lake Nasser reservoir to the New
Valley site to facilitate the construction of new cities and provide irrigation
to more than 200,000 hectares of desert on area more than twice the slize of
New York city Hydrologists double the basin produces enough renewa;ble

fresh water to satisfy the irrigation plans of both Ethiopia and Bgypt (Marcus

1997).

. Sudan, meanwhile, plan to build its own dam on the Nile North of the

lcapital Karthoum, where the blue Nile and the white Nile converge before

flowing into Egypt (Marcus 1997). The remaining Nile basin countries
g

ntly use only & small portion of the tiver’s water. With the cumulative
curre

ulation now numbering over 1.10 million, however, and projected to
pop

¢ than 340 million by the year 2125 it is inevitable that there
grow to mor

aim to a larger share of the Nile’s flow to

countries will soomt begin to 1ay cl

jrrigation and development needs (United Nations

meet their growing
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possible

future ones
Ie : .
lated to their yge of this shared natural resources.

The whole word ; g
.rd 18 welding the Nile and similar international

watersheds. At g ;
ard, 1997 forum on international water issues in

Marrakecl1, Morocco, UN secretary General Kofi Annan stressed that the
pL‘OjeCF-growth of world population over the next 30 years makes developing
cooperative international agreements on shared water resources “one of the
must urgent issues on 'the global agents” (United Nations 1957), later that
year, the UN Genral Assembly approved a convention to establish guidelines
for cooperation on sharing the benefits of international water courses

(United Nations 1997). The US State Department and Environmental

protection Agency have opened field offices called environmental hubs to

help developing nation negotiate (rans-boundary solution to regional

LNVIL 3 at10: and a
0DIE 1§ such as fles} watler sca C y (]ef(nesit
VIro menta ‘pI‘ 11, 1

1 [O. (Jf en Vii Onmenfal iSSUBS ] UlOb &1
i raise the . pl ﬁt n
pOHuthll, and to B

Afiica hub which specializes in Nile Basin water

diplomacy. The Easters

i 1991).
{ones recently opened 11 Addu Ababa (Maarcus )
TESOUIce 1 : ;
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over time or withj :
na
EIVen report of g pation. Gine it oF sighia
mismatch between ava; su
ﬂvaﬂa
ble water and the greatest need is in the Sotthern

region of Africa, whe ibi
Ye Namibia and neighbouring Botswana are engaged in

a dispute over use
ci Okavango River. On the basic of the amount
available per s i
per person, Naminia seems to have a relatively abundant

‘freshwater supply.  Nambia however, hes no perennial rivers, only
seasonably flowing ones that are reduced to a trickle several months of the
year, Further, Namibia is the driest country in sub-Saharan Africa nearly 83
percent of all rain evaporates soon after it falls, and only one percent of what
temains is available to recharge groundwater aquifers (Eales, forster, and Du

Mhango

Traditionally, this was not a problem in many regions of Nambia

where the mostly rural popul ation would simply move to other water sources

during the dry seasom. Rapid population growth and more densely populated

s gettlements however, a¢ hampering this migrating life style. To
human )

: . Namibia has in recent years been
itg orowing populatmn,
meet the needs of 1tS gro N
ot with 8 yariety of water supply options, including
forced to experme . .
4 pumping gmundwater from its fossil aquifers. The cost of
desalination and PY e
Thitive, as Namibia's major
Jesalination 133 s for proved prohibit
- esall :
S : - to be pumped economically




from the coast. The decui. .
© desdlination plans: thas
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taken.
With its water needs expected 1o double within e mexc 20 yess

(Eales, Foster, and Dv Mhange 1996) Naminz sees e mpetms 18 TRe o
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Research Methodology

Data collection

The D .
, ate collection phrase of this project herald the various
techni : ]

niques by which the data used in this work were obtained. In view of

this, the data collection phrase has been further divided into two sub phrase;

¢ primary Data collection

» _Secondary Data collection

ana1y data collection this phrase of the thesis describes the field
techniques that used to obtain primary data’ fm the field study in minna
metropolis the fieldwork comprise administration of questionnaires to the

general public and interview with official’s of Niger state water board.

Adminjstration of Questiommires and Interviews

The administration of Questionnaires represent  the first phrase of

collection of primary data the first setof Questionnaires for this study
was those administered O generally public the main respondents here

were water CONSUMELS who make Uuse of pipe- borne wafer. iwo

inister - 30 Administered in
hundred copies Wetre administered  as follows ; 3 istered i




Kpakuiyu, 40 in Chanchags 30 in Limiwa, 20 Sabo Gari, 20 Keteren
Gwari, 30 Anguwar Sarkin Minna and 20 in Tunga.In the Chanchage
more copies of the Questionnaires [40] were administered because of
the relatively 131’{561'_ size of the area purposive and random sampling
was used to select case that are informative and assumed (o be
familiar with some fundamental issues concerned urban water supply
in M?nna Metropelis . At the consumers level purposive sample was
used to select one consumers representing household who make use
pipe-borne water for domestic purpose . purpose  Was to choose
consumers that adequately represented the characteristic of the study
arcas and whose cx,pcriences with water supply situation may be
representative. The Questionnaires weie administered on the respondent

in their house to establish accuracy to determine the exact origin of

data.

In addition to the distribution of Questionnaires to the pipe-

borne water consumers, & second category of Question were directed

to officials In particular Niger state water board. In total five officials

were interviewed. At Niger state water board, the water supply analyst

were purposively selected. This is because the analyst as well as the

neer are strategically place in the sense that they are

planning engt

42



'I§Sp onsible for regulating water tariffs as well as quantity of urban
water service delivery. They were this sample for this study a1;d were
believed to be capable of providing in depth data that require for the
study . the Question were design to be semi- structure since the
respondent were allowed to express themselves beyond the limits of

the Question [William, 2006] .

The in — depth - interview method offer maximum flexibility to
pursue. information in whatever direction appears to be appr()pria.tc. So
the interview process was less structure and researcher allowed the
respendent to influence the direction of the interview process. This enable
them the opportunity to tell in dotails their stories with regard to issues of .
how the population growth influences pipe-borne water availability in
Minna. They also share ways the water supply institution can improved and

what can be done to actually make this happen.

Secondary data Collection

; Secondary information was gleaned from document in relation to the

phenomenon from the Nigeria State water Board (NSWB) and National

Population Commission (NPC) and available other available documentation

on the subject matter. The Niger State Water Board provides data on the




amou.n b e e nan water distributed to consumer and the water
carr :

"IyIng capacity of Chanchaga Dam, the national population commission
pl“owded data on population as well as estimated population growth rate of
Minna. A personal visit was made to the head offices of NSWB t(; search
for publications.

3.2 Data Analysis . ;

This phase of déta analysis made use of statistical packed for social

sciences (SPSS). This assisted in the analysis of the Questionpaire,

Interview and Questionnaire responses were recorded as required. The data

were summarized and categorized into themes. The aim was to provide

F some coherence and structured to the data while holding on the original

accounts and observation, patterns and commonalities in responses Were

then identified and coded. This allowed for data analysis and identification

of common themes to come out with different perception of the population

and officials with respect to the various objective of the study. The software

was then run 10 reveal the different trends further discussed in Chapter H.

o answer the research questions of

from this analysis it was possible t

: : e horne water scarcity in Minna?
a) What could be the causes of pip |



b) To what extent is p; '
1t 18 pipe-hor
Pipe-borne water use for domestic purposes, using the user

perception in the study areq?

¢) If given the pre
S .
: present population growth rate can policy maker mitigate water

scarcity in Minna?

d) Is ther ; )
) _ € any other water source to meet water demand in Minna.

Analysis of Secondary Data

The research questions were answered through this analysis.

Correlation Analysis oxr Core Efficient

0y

The method of correlation analysis used was product moment

correlation through the use of computer software, SPSS Version 16 to

correlate between the water availability and population growth and also to

Kknow-the strength of relationship. J

The correlation is determined by the expression: -

[VExy— ZXEY]
[(NExz -(2)%) (NEy?- D%

Where:

rrelation Coefficient

R=Co

.X = Population Value
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3.3 Research Matyix

The research matrix relates, the data tequirements, data sources and

. oy gl
methodology that was used in answering the research objective. The det al

is explained on the table belgyy.




4.2

4.1 Description of Result apq Discussion

CHAPTER FOUR

Results ang Discussion

The aim of thi
1S study was to assess the population growth on pipe-

bore water availability in Minna. To achieve the aim primary and
SBCOlld.ary data were collected, This chapter presents the results and °
discussion obtain after analysis of data source from the field for the
convenience of this research work the stidy was sub-divided into
Chanchaga, Tunga, KeterenGwari, Limiwa, Kpalungu, and Anguwa ‘Sarki

the 200 questionnairé distributed were completed and returned. The

following is the pies entation of the results and discussion of the outcome of

the field work.

Ilternative water Soureces for Domestic Uses at Chanchaga
The analysis of the respondent, respanses to alternative sources of domestic

water supply shows the various source used by the respondents to obtain
yarigus Sources are clearly seen in figure 4.1

water for domestic uses. The



CHAPTER FOUR

Results ang Discussion

4.1 Description of Result ang Discussion

\

The aim of thi
s study was to assess the population growth on pipe-

borne water PRI,
a : . "
vailability in Minna. To achieve the aim primary and

secondary dat 5 P
] | Y data were collected. This chapter presents the results and 1
discussion obtain after analysis of data source from the field for the

convenience of this research work the stuidy was sub-divided into

Chanchaga, Tunga, KeterenGwari, Limiwa, Kpakungu, and Anguwa Sarki
4 the 200 questionnairé distributed were completed and returned. The

following is the pies entation of the results and discussion of the cutcome of
the field work.

43  Alternative water Sources for Domestic Uses at Chanchaga

E B i :
1 The analysis of the tespondent, 7espoNSes to alternative sources of domestic

water supply shows the various source used by the respondents to obtain
estic uses. The yarious sources are clearly seen in figure 4.1

water for dom




- Borehole
- well water

Ficld work 2015

ndents make use of well water to

The figure 4.1 shows that 88% of the respo
complement the pipe-borne water similérly 12% of them make use of
horchole as their alternative source for water, the 12% borehole use can be
linked with govemment intervention 0 s-olve the problem of pipe-borne

. ea.
water shortage in the study &r




4.1: percenta: .
2¢€ pipe-h
PE-dorne water use for domestic purpose in Chanchaga.

The analysis of
the re ;
Spondents responses on pipe-borne water usage for

domes.tic purpos
pose sh ;
OWS various percentages by the respondents as clearly
seen in figure 4.1

D Pipe-borne water

Figure 4.1 field works 2015

Figure 4,1 pipe-bome water use for domestic purpose in Chanchaga

form the figare it is see that 16 of the respondents classified the percentage

f pipe-borne water a8 15-60% 14 respondents as 41-50%, 4 respondents
use of pipe-

61-70% while 6 respondents classified pipe-borme water use 40% and
as & 0,




below. The hj :
: e high percentage of Pipe-borne water use by this area can best be

explained by it closeness to Minna water works
. 4.2  Alternative water Sources for Domestic use at Tunga

The analysis of the respondents’ respanses to alternative source of domestics
water supply of Tunga shows the various sources use by the respondsnts 0
obtain water for domestic use. The various sources are clearly seen in figure

42,




A T

@ Bore hole

@ Vendors

Fioure 4.2 Field work 2015

Fioure 4.2: Alternative water SOUTCES for domestic pUrposes in Tunga.
[ o U e
ndents make use of well water
; hat 70% of the respo
It is seen from the figure ¢
; cesents  the highest
as un alternative water source. This repr




ercentage in the . |
p & Study areq, 15% of fhe respondents make use of
boreholes, as well as Water

from Vendors as an Aliernative: soures of
domestic use,

4.2: percentage Pipe-borne water yse for domestic purposes in Tunga. The
analysis of the respondent’s responses on DR

domestic purposes in Tunga shows, various percentage by the respondents.

The percentages are clearly shown in figure 4.2.

D Pipe-borne water
Figure 4.2: Field work 201 5

2a.
g p pﬁ bOm t S f 18 domEStlc p ]'p )5€ 11
gu p cen unga

i s seen in figure
rating of pipe-borne water in Tunga & &
i tage
i i o, five (5) of the respondents use 21-30%,
o

-50
4.2 is between 31-40% and 41-5

53




while three (3) of th :
M Tated pipe-horne Water-usage above 51% from the

analysis, high perce; i
, ita )
‘ £€ Pipe-bome water usage seen to have a relationship

with distance from the Minna water works

43 Alternative water Sources for Domestic use of Kapkungu

The analysi : : i
ysis of the respondents’ responses to alternative source of
domestic water supply of Kpakungu shows the various sources use by the
respondents to obtain water for domestic use. The various source are clearly

highlight in figure 4.3.




| 43%

[ wellwater

D Vendor

| | Bore-hole

Fioure 4.3: Field work 2013

¢ in Kpakungu. The figures reveal that

Fioure 4.3: Alternative water SOurce

/ ater as an altermnative
i nake USE of well wa

0% of the respondents 1B Kpakung !

s of the responden

. - "
h dy area 43% use water from vendors, while only 3%
source of water in e study . .
e source o water.
make use of borehole 25 an aiterndt’ es

55




»

4'3 perCEIltage 5

alysi 08 water use for domestic purposes in Kpakungu the
analysis of the reg

on 3
f PO Tosponses pipe-borne water usage for
omestic purpose in K
a .
Pakungu show 3 high variability in percentage stated

by the l'ESandentS '

~ th
€ percentages are clearly shown in figure 4:3

.

=] Pipe-borne water

Figure 4.3 Field work 2015

| Figure 4 3 percentag® pipe-borne water usage in Kpakungu: - Ii shows
3 : ;

i us age 4 domes iC
that si ()tldﬂnts Iated Plpe bOIIle walcl S f

: it 20% being the highest in the study area. Five (5) of the
purposes a5 1 0, | ! |

ted pipe-bome water use a8 21-30%, 4 of them 1-10% 2 of
respondents T4 e

56




them respondents
Putits usage of 41509 70, while a total of it respondents put

its usage for
s domestlc Purposes above 50%, Kpakungu has the highest

variable opinion
p o e Percentage pipe-borne wate use for domestic

pUrposes.

43  Alternative water Sources for Domestic use at Limawa -

The analysis of the respondent’s responses for alternative sources of

domestic water supply at Limawa, shows the various sources used by the

respondems to obtain water for domestic use, the various sources are clearly

.highlights in figure 4.4.



[ Wwellwater

. Bore-hole

I

Figure 4.4: Field work 2015

Fioure 4.4: Alternative source for domestic purposes in Limawa

The figure shows that 60% of the respondents use well-water as an

alternative souUrce while 40% of the respondents use borehole as an
altern

aliernative sources of water. This 18 probably one of the area that enjoy
crnati

n domestic

ntion I yrban water supply-
terve |

government in
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44 per(:enta .
€ pipe-bo
me
water use for domestic purposes in Limawa th
imawa the

analysis of the r
€Spon
i Pondents, responses on pipe-bomne wate .
omestic purposes in 1; 1, usage for
m L
; tmawa shows various percentages stated by the
respondents. Th
€ percentage are clearly shown in figure 4.4

14

12

D pipe-borne water

entage pipe-borce water use for domestic

Figure 4.4: Field work 2015 perc

purpose at Limawa.
As show by the figure twelve of the respondents put usage of pipe-
b ter for domestic purposes at 21-30%. This is the highest s the
orne water
; -  31-40%, 4 respondents 41-
pondents PUL its usage @ :
‘study area. 11 of the resP
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500, while only 3 res
responde g 9
ALs put pipe-borne water usage at 11-20%, from

the users perception pi
Perception pipe-bome water use in this are is f
4.5:- Al se in this are is from 50% and below.
5: - Alternative water g [ ‘
€r sources for Domestic use of Keteren Gwari
The analysis of the r
; : € respondent’
pondent’s responses to alternative sources of domestic
water supply at K wari
y eteren Gwari shows the various sources use by the

respondents to obtai y :
| btain water for domestic use. The various source are clearly

hivhlighted in figure 4.5

53%

1 well water
Borehole

[:l vendor

Bimied.5: Filed work 2012

use for dome

<tic purpose in Keteren Gwarl.

. oliice
Allernative water SOUF
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It reveals that 53% of th
€ 1eSpond
alternative Source of T st Yadp R g
Water 27%
*alternati el e ‘eSPOHdents use well water as an
ive source, while 200/
o mak:
source of wate Th' es use of bore-hole as an alternative
T. Thisis the
only a: :
: Y area with water from vendor as the highest
lve source, It 1 ;
15 one of the areas that enjoyed stable pipe-borne Water
in Minna for quite a ; \ ‘
. t 1?ng time, but due to the dualization of Keteren Gwari
road, most of t o
he laid pipes were adversely affected. This probably explains
why most . i
Y people have now resorted in digging of wells.
4.5: - per i ; :
: percentage pipe-borne water use for domestic purposes in Keteren
Gwari.
The analysis of the respondent’s responses on pipe-borme water usage for

domestic purposes in Keteren Gwari shows various percentage stated by the

respondents. The percentages arc clearly shown in figure 4.5. -



D Pipe-borne water -

r domestic

Figure 4.5: Field work 2015 percentage pipe-borne water use fo

purpose in Keteren Gwatl.

1t reveal that twenty-nine (29) of the respondent’s rated pipe-borne

water usage for domestic purposes as 1-10% only one respondent put pipe-

borne water usage for d_omestic purpose at 31.40%.

4.1 Cross tabulation of alternative watet source for domestic use in the study
. s

the cross tabulation of respondents’ responses t0

area the analysis of
i i the study are compared the
: domestic water n U
alternative source for i
{ th SurVeycd arcas. The various characteristics at¢ clearly
characteristics © e

revealed in figure 4.1
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PERCENTAGE RESPONSE ON ALTERNATWEWATERSDURCE

!J_‘B‘{“Ehnle
M| Well water
!.l Water from vendors

Table 4.1 field work 2015

Figure cros$ tabulation of al

in the study ared Figu

alternative source of water

water appear t0 b the major ¢

the surveyed

re 4.1 above
for domestic ¥

ree of alterna

o e

o0 =

£ : 3

E © 5. g < £ g

g ch =5 Z =] 3 B

[~ o oS < o — =

= 5 g B - 3 2%
B w2 O =y w o <

SURVEYED AREAS

ltemativre water sources for domestic use
shoxlzvs that there are variation in the
se in the surveyéd area. The well
.‘ tive water for domestic use in

has the highest percentage




»

1€5

pondents of well wg
ter ; : x
users while Kntenen Covee: s fho lenst with 27%
Generally over 5 ¢ least with 27%.

0]

0% of
tllE. Tesn
o
Pondents use well water as an alternative

source with an exc Hon &
Sption from Keteren Gwari in Kpakungu with 43%. |

Limawa and Ang :
uwa Sar
tid do not make use of borelhole as an alternative
soruce of water,

]

Because it
of the proximity of the two areas it may confirm

the fact that - g
some geological areas in Minna do not supporting drilling of

horcholes water f o )
ater from vendors is mainly used in Keteren Gwari with 53%

Chanchaga and Anguwar Sarki do not use water from Vendors.

Characteristically, less than 50% of the respondents make use of water from

Vendors with exception of keteren Gwarl.

; Table 4.2: Regression analysis of population and water production capacity
of Minna water works. ) ‘
" The results of the plotted linear regression between population of

‘Minna and water prodhction capacity of Minna water works from 1991 to

2010 shows some relationships. The relating a1e yividly presented in figure
shows 8

47
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The annual water production capacity of Minna

90

80

70

60

50
4 series
-Linear
(series)

40

30
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10

water works in millions

5000 100000 150000 200000 250000

Population growth of Minna ;
1

Table 4.2: Field work 2015 scatter graph of population of Minna and walerfj

population capacity of Minna works (1991-2010)
In the absence of data for annual water distribution in the study area, |
the annual water production capacities of the water works and the population |

growth rate of Minna from 1991 ang 2006 census were used. There were rl0:

population data of Minna from 2001-2005. The equation shows theh

"“’th' 1 %
everything being equal, water production capacity of the dam can be

estimated. The point pattern indicateq that there exists a relati hip
ations

W
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between popul

00 of Minna and veat
< &0d water production capacity of Minna water

R RN
works, thoy

th

&8 WIS are variations fo

thora
T s0me years. The live of best fit gives
a general visual trend of :

+h 1
L e relat

» Honship showing variation from few years.

s " 3 -
Table 43 Pearson

Sl 37 : ‘
s Lorrelation Coefficinet between population of Minna

and water production capacity af M
2 * PRUSUCRON capacity of Minna water works. The result of the
B comnuted elation i AR - .
i puicd relan ethicient between population of Minna and annual

water nrodu

water production acity of Minna works from 1991 to 2010 is vividly

£ Table 4.3 Correlation between the population of Minna and water production
! [

g

capacity of } vorks.

3

[Water production of
| Minna
| 938

‘ 0

lation of Minna

-rson correlation .1

15

|
ol (2-tailed) field work 2015



pipe-borne water is gt;

s still ,
: Dot adequate in Minna. The implication of the resul
is th plication of the result

at, there is an impl;
% mplication |
Phcation in water works but more still needs to be done

to me i
et the water requirements of the study area

4.4  Analysis of Interview with Niger State Water Board

Frequency |Percentage

Profession
Engineers
Total

Importance of population in decision making

1t Important

Not Important

"Total

Major problem facing

availability in Minna

Inadequate funding

Total

Population of Mi

Has idea of the figur®

No idea but population is Fast

Increasing

rlrlziilplay by the Ministry I8 addressing PIPE” |
water shortages e

El))(;?ifng of b oreholes and distr ibution of

.water with tanker

Total

Field work 2015

pipe-borne  water

fana and it growth rate




Table 4.4 reveals that the enti
€ water

; analysis 1 ! < :
Water Board were s imierviewed in the Niger State
Y pro j

fession, 100

maj or problem of Ditied % of them believe that the
[ ~00Ime Water i
1 the styd
Y

. ar S A :
The inadequate finding Iea 1s inadequate finding.
(=1

Was attriby
e ted to absolute equipments, insufficient
» Weliicient fun h
s for new water work and inadequate electricity to

power the existing w
g water works, Ip addition’ to this the water analysts

believe that t : ;
the population has actually out tripped the capacity of the

resent water ¥ t ?

P ater works out of the entire respondents, only one which represents
0 b ) ;

20% has an idea of the population of Minha and it growth rate. The

remaining 80% have no idea of the population but they were all in accord

that the population of Minna is fast growing. This probably explains their

profession as engineers in relation to demography of the study area. Eighty

percent (80%) of the respondents do believe that given the population and its

growth rate it will help the ministry in making better decision that would

iuprove water supply in Mipna. 20% do not believe population and its
impr -

inistry’s decision making. T

he respondents
] enhance the m D

growth rate wel

yernment has intervened in terms of ‘Ch]'Onic

were also in accord that the g0 i
W ilki boreholes an
i s past by measures such as drilling of bor
ater crisis in years
i i 14% of the water
with tankers. Thig explains why 14%
istributi F water |
distribution of Wa o
ir aflve source © W
their alternd
-eholes 88
consumers usé bor



'USE.

Howeyer
» None .
Of the water consumers use fanker water as their

alternative source of Water, Therefore Wwater
.4 5

distribution with the use of

tanker may py :
; & Obab!y i Viewed as the political statement from the water
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Summary

The aim of thj
11§ Sty
dy was to assess the influence of population growth

in pipe-borne water availahilicy
‘ availability in Minna, Niger State, Nigeria. To achieve

-this aim, both pri
» Primary and secondary data were collected, population growth

data were collected from National population Commission for a period of 20
years (1991-2020), annual water population data were collected from Nigér
State wate board for a period of 20 years (1991-2010), stwctured
questionnaire were administered on pipe-borne water consumer in Minna
metropolis and interview were conducted using semi-structure questionnaire

with water analysts in the Niger State water board. The data were analyzed

.using Spss. Method such as simple percentage, graph, pearson’s correlation

: iai : ' g r ed 1 &
and regression analysis were adopted. The results are presented in th ;

previous chapter, the finding of the study ar summarized as follows:

hree sources of alternative water for

— The result reveals that there are t
t-water, borehole and water fr

om Vendors.

‘domestic use in the study are: Wel
0,
. Is that 68% of the respondents USe well water, 18% use
.~ The result reved |
d 14% use borehole for domestic purposes. The
dors an

water from Ven
: 70



‘The correlati
ation and the :
16 Tegression result indicates that there is a strong

relationship of 0.93 ;*
8 between the population growth and water production

capacities of Minna wat i
water works, though there seems to be improvement in

the water producti t
production of the water works, pipe-borne water is still inadequate
s majority of the pi
as majority of the pipe-borne water users put its usage for domestic purpose

below 50%.

From the Interview result it was found out that the majority problem
affecting the pipe-borne water availability in the study area was inadetjuate
budgetary allocation 0 the water ministry. This problem was found o

culminate in the inability of the ministry to replace the obsolete equipment

as well as its inability to embark on new water works. 1t was further

*deduced from the interview that pipe-borne water was purely a government

ffai 11 of the re-spondents believe inadequate budgetary allocation was
affair as &

ity in Minna.
responsible for water scarcity in M |




Intervene at a critical time

of water crisis in Mj
€r Crisis in Minpg by the distributing
W

that none of the wat ;
€ water
T Consumer use tanker water as an alternative sources.

ater tanker, the study reveal

1

5.2 Conclusion

Population growth is indeed a major factor influencing pipe-borne
water availability in Minna, Niger State, Nigeri:a. The Correlation revealed
that there is a relationship between the population growth and water
availability. Though there is positive Correlation, this relationship scems
not to be directly proportional, hence pipe-borne water is utilized below 50%

for domestic purposes in the study area. Inadequate budgetary allocgtion to

the ministry of water resources has been identified as the major problem

ffecting the pipe-borne water availability in Minna, thoi eeter, SaaLps
affec

intewiéwed were found to be engineers by professions. Démograpllic
knowiedge was therefore inadequate among the water analysts.‘ .H_th(:e
: . ¢ Crisis in tne
trend continue, the state capital &Y end up in acute wateT CrISIS 1
Well water, water from vendors and boreholes has been
nearest future.




J1dentified ag t}, i
€ major alterpar:
lternatiye Sources of water in the study area of those
three alternative Sources yyat
gr,

only borehole water supply is being
controlled by th

© government.

The Temaining two result from individual
households’ :

efforts j
o meet their domestic water requircments, It is

therefore eXpedien: Or the g thor cern to formu )
P t for utl 0Tty concern t: late policies to ensure
Safety in 8)uhY te water ‘{)V'S"D S € water analy
ate water provisions. Tt te alyst believes gOVGi’le@ms

do int i P e i Yegned '
ervene in allewatmg water scarcity in Minna by distributing water with
tankers. The responses from the water consumer show contrarily hence no

one uses water from tanker as an alternative source. This implies that some

government policies aims at addressing water problems are not fully

implemented.

521 Recommendations

Rased on the findings of this study, the following recommendations

have been made:

ini r r is highl
es allocation t0 the ministry of water resources is highly
— More resoult

ded. This may not be only on budgetary allocation but a policy
recommenaed.

¥ vest in the water sector.
here investors are encouraged to Ve
framework whe

e ent be created in the
mmended that & demographic departm
— It is also reco e
oy water 1esources to generats I
' inistry
“Niger State M :




"LIAT) 0 I9AT[EP A[[enIoE

a1 21qnd 2y} Jo JUBSW IJEM IONE) TR} AINSUS A SIYY, s1aywe) woiy

12)eM 39§ 0] 10U W3S SJUSpUOdsal oy) asneaaq SIS, "$90In0sal 1o7em 10
AnSIUL Y1 UL PIOUBYUS 24 0} Paall L) Suuoyuow woneyuaadur Aatp0g

22IN08 1mem 1[em Jo /{}[Uqguod 31 99juEIEng

ot 1 ST "2aIe AP o) 3 pa3u ajen PRUISQNS w0y 30108 19ye

UoURINGOd iy T3eM uzampaq
® St 2199 ooms Suiuued g dpay T STy
: S8 sy

dmysuorear

1841eUR




REFERENCE,

Abdo, RUK. (2009 '
case of Nab]l's ' Of urban wae,
Graduate studieg . , 2T and Enyir
S at VIO
Master thesis g AnaNaJah National

Evalyqy

; ioz
Cl supply options using WEAP: the

nment Engineering, Faculty of
University Nablus, Palestine.

SIS of Urban Water Supply in Ghana: The
Ass[emlily. Environment management
» Master thesis pp. 1-102. ‘
1 A}lthOﬂya T (2003).  The Problematigye ’
‘é Towards the Development of :;
‘ Analytical paper (first Draft).
of Pretoria South Africy master

of WDM as a concept and a policy:

set of Guidelines for Southern Africa

Aftica water Issue Research Unit University

- thesis pp. 1-101.

Biswas, AKX, (1992}. Sustainable water Development a Global perspective: Water

International.

Bushnaq, R.B.O, (2004). Implication of Water Management policies on water
poverty in Palestine Faculty of Graduate Studies Engineering in Water and
Environment. AuNalah National University Nablus, Palestine Master thesis
pp 1.138. ‘

DZikus, A. (2001). Managing water for Affican cities: An introduction to urban

‘water Demand, Regional Conference on the Reform_of the water su_ppl.y and

sanitation sector in Africa: Enhancing public — private partnership in the
context of the Africa vision for Water (2023), Kampala, Uganda.

ain; - Lemall 1 SUp }ly
Ea €5 % 3 0 F.a d Du 1]'(]11%(),]_;.(1996). Strai 3 Water D da. -(
1 D"’ l?ll . il]- ﬂ?@ mOSiv‘[Stl'eSSC( \Nater SyStC' nms Of LCS()th 5 Na]nlbla’ SOUth
Directio

in Affi iddle Bast,
; - Management 10 Africa and the mi .
Africa, and Sw;zﬂand. In water ;§ e e
Challenges an

opporlunities, Bglal |
Brooks (Bds) IRD

C Bovks: OHawa.
. N. Po
Falkenmark, M. and Widstraud, C. (1992). £
delicate Balance Popu

Jation Bulletin,
Washington, DC-

ulation and Water Resources: A
population Reference Bureau,

Identifying sustainable V;/aéil‘ supplier @ perspective,
.' 07 6. 'o '~Eia p ~02.
. & ood, ; S‘t{;egso@-i)fﬁth University Australia P

maste



Flyvbe};%ﬂ B.‘ (2004),
lections: plann; Res'ear.:]-
Research, 287 306 & V€O and Do

Folk, (S: lHahn T. Olsson, p and
«social Ecologica] Systél s
iRy lems An

a8 1a1ming
theoretical and methodelogical
¢, Australian Journal of Social

v

or .

mi:lerg 5. (2004). Adaptive Goverance of
Review of Environment and Resources

Government of Ghapg

2 ’
Resources, Work( 007), Ghana Nationa

S and Housing, Ghana,
Gudda, L. (1997). Ethiopia Crisis gye

| Water policy. Ministry of Water

: 1 the Nile Water. Africa News pp. 17-19
; | A pp. 1i=17.
Khatri K. B and Va1ravamorthy K. (
and sanitation in the Devel
session on urbanization De

Khrods, G. (1996)-' Strain Social Environmental consequence; and water
management in the most stressed water systems in Africa. In: Water
Management in Africa and the middle East: Challenges and Opportunities.
Ici}glal Rached, Eva Rathgeben and David Brooks (Eds) IRDC Books:

ttawa. ;

2007). The challenges for urban water supply

opment countries. Discussion Draft paper for the
1ft, the Netherlands.

Lane M.B. and Robinson, C.J. (2009). Institutional complexity and environmental
management: the challenge of integration and the promise of large-scale
collaboration. Australasian Journal of Environmental Management 16, 27-

23
Marcus, A. D, (1997 July, 22). Water fight. Wall Street Journa 2, 2-9
Matloff, J. (1997 Tuly 22). Southern Africa’s Oasis may tumn to dust. The
Christian Science monitors pp.25-27.
Ty ; (1998). Water and population Dynamics: case
i iIi‘I g dDOS'OTﬁS;a= iipl(icatio)n, ministry of Rural Development and
studies an

2 vironment Mall. . o
% stic Water use for Commercial Activities

; Iy unities of Accra, Ghana.

Oduntga, K. (2010)- Analysis of BORC g0 Commanilics o !
among the poor in ?Zgﬁt; ’Iof Environment, Eart.h and Rcso\gciga;%;l
Cleyton H. R??etlé U?niveysity of Manitoba Winnipeg, Manitoba |
Resources [nstiuts | e

Canada, mastet thesis pP- 1

sis of Dome




Pahl-World, C (200
3 5 8 !
World i - Requi;
leal‘niligci;rlc,{cll)sits P.a en;ﬁ;:nfgr adaptive Water management in: Pahl-
change, 19:354 366851 feSource go’vér;(;i?ﬁgg?ﬁve Ca(};f b
=035, imes. Global Bnvironmental
Postel, S. (1992, Last O

Insti asis: Facj - :
tute, new York, g water scarcity www. Norton, World-watch

Salentu, B, (2010) Quali
, - Wuality Asgegg,
: n |
A case study of Yogyarkaty Cit;r;tnznd Interrelations of water and sanitation:

Science and Barth bservati onesia. Department of Geo-Information
ation, - specialization: Urhan and Regional

planning. Tnternatiy
onal Tnstityte ; i .
Enschede, the Netherland, MasL:r tli?;Si?;;-Slc-lfil;e i

Seckler, C.A. and Rosepr
o Ouﬂoosegt;aﬂ;é\;s.w. (;998{1). Averting an Impending Crisis, Global
: . ! ood Policy Repor ernati 50
Management Instityte (IWMI), Colombia griLa?Ifalt’ e
Scold, R. W. (1995).

ks Institutions and organizations. Sage publications, thousand

Shannag E. an_d al-Adwan, Y. (2006). Water Balance in the Mediterranean. The
International Research Development Centre, Science for Humanity Canada.

United Nation Human Development Report, (2006).  Refrieved from
hdrundp.org/../HDRO6-complete.pdfl2th October, 2011. :
Coping with water scarcity: A strategic

Un-Water thermatic Initiative (2006). _
on. Retrieve from www.unwater.org

issue and priority for system-wide acti
12" October, 2011.

Van-de meene, S.J. Brown, RR andF
urban water governance a case 0

Technology 39, 21-28.
William, N, (2006). Social Researc?

arelly, MLA. (2009). Exploring sustainable
f institutional capacity. Water science and

methods. Saga Publications LTD London,




