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Abstract

The aim of this study was to identify various typpésvater supply systems in Nigerian peri-urban gamities, to articulate
reasons for their adoption and to assess theiaisasility. The study involved intensive literatugarvey, site visits to water
facilities in a number of Abuja, llorin and Lagosrpurban municipalities, historical data collecaticand field note from
onsite observation and dialogue with the operatborsas discovered that approximately 70% of thesger facilities are
pumped shallow well water while the rest 30% arechole water. Furthermore, the water rate chargets from one
facility to another. The water rate jumps up by@0 35% during the dry season. Moreover, clientshef water supply
facilities spend 6% - 15% of their monthly familycome on water. There is therefore a need for waterstandardization,
monitoring and enforcement of policy guidelinestimé private water supply facilities. Doing so woldéd to improved
quality of water supplied, improve public healttdansure sustainability of water supply in thosaitipalities.
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1. Introduction

Water is life. It is an unavoidable commodity tieheeded by most (if not all) living things andviarious aspects of our
economic activities (Russi et al, 2013). While thare abundant water resources in many places, stasce in some
locations (Banerjee and Morella, 2011; Mapfumo arallMgton, 2014; World Bank, 2016). The method oplekation of
water resources in many places does not only nadm unfit for consumption but also put the avallgbbf water for a
long term at jeopardy. There is therefore a neegviduate the sustainability of various methodsvafer supply systems,
factors affecting their sustainability and how ttallenges could be overcome. To put this in agrapntext, the following
definitions of sustainable water, water supply syst sustainable water supply system, and peri-udoemmunity were
adopted.

1.1 Definitions

Sustainable water refers to water resources aneratvices that are able to satisfy the changamashd placed on them,
now and into the future, without system degradatidvle water supply system refers to a system girexered hydrologic
and hydraulic components which provide water supplgikkila et al, 2012; Mejia et al, 2012; Nathans@010). A
sustainable water supply system could then be elgfas an infrastructure that can continually sugpRjicient clean water
for human uses and for other purposes into theséma&ble future (Schnoor, 2010). In addition, thentéperi-urban
communities” is used here to mean new municipalsigringing up around a city or existing munidies on the outskirt of
a city that are experiencing changes due to tparesion of the city to their domain.

1.2 Necessity for sustainable water
Availability of potable water is one of the key faxs to achieving improved public health, women emgrment and
alleviation of poverty. The reason being that imnumber of countries women and children trek sevéhameters and spend
hours to get water for their household. They spiredprecious time that would be used for educaitioschools and for
productive economic activities on getting water. €aquently this reduces their potentials and kegt tiousehold income
at poverty level. The global community recognizitg overarching importance of water made it on¢hef millennium
development goals. Many developing countries thetewpreviously affected devoted significant resesirto achieve the
millennium development goal on water. At the en@015, which was the target date of the millenndewelopment goals,
a number of countries were able to meet the waigplg goal while some others (including Nigeria)revenable to meet the
goal. Consequently, access to safe and affordaltler i@ all by 2030 was enlisted as the sixth & gtobal sustainable
development goals, which was the successor tommillen development goals (Budds and McGranahan, 2088er et al,
1999; Dunmade, 2015 and 2016; Gleich, 1998; Ontdr32USAID, 2010; Vorésmarty et al., 2000; WaterA2@15a and b;
Word bank, 2016).

However, to attain this goal, a number of requinetadias been articulated. These include investmesdequate
infrastructure, protection and restoration of watdated ecosystems, cooperation between develaped developing
countries to encourage water efficiency, and capaciilding support for treatment technologies (UN2017).

1.3 Objectives of the study

The purpose of this study was to identify and as#es current approaches to water supply systerasrite Nigerian peri-
urban communities. The aim of the assessmentdgtiermine the sustainability of the water supplstems as an index of
Nigeria's progression towards the achievement efsilstainable development goal on water.

1.4 The Motivation

The motivation for this study stemmed from the @ncfor the hardship being encountered by citizenshose
municipalities to get water. As a result, some drigih get late to school. Some women also couldenggage in gainful
economic activities that would improve their stamdaf living. Other motivation includes the failugd overwhelming
governmental and non-governmental organizatiorfertefo meet the millennium development goal onexaBince water
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supply systems and their associated infrastrucineeamong the main issues affecting the availgbdft potable water
supply, it became necessary to examine the wapplwsystems in order to determine their sustalitpland to identify
what could be done to improve the systems.

1.5 The Study Area

Nigeria is a country with a land area of 923,770 land an estimated population of 189,559,501 pedfsepopulation

growth rate is about 2.76% per annum. An estimate@% of the Nigerian population lives in the urlzamtres. More than
61% of the Nigerian urban dwellers live in the pathan municipalities (Olalekan, 2014). This stddguses on the peri-
urban municipalities of Lagos, llorin, and Abujeados metropolitan area’s population estimate isiaB&@ million people

while that of llorin is about 881 thousand peoplbuja metropolitan area’s population is estimate@ enillion people with

an annual growth rate of about 35% (World poputatieview, 2016; Andrew, 2016). Figure 1 shows theations of the
cities whose peri-urban communities’ water faabtiwere studied.

2. Research Methodology

The research methodology involved literature surgaywater supply systems in Nigeria and on Nigepablic-private
partnership on water. It also involved visits tal@onversation with officials of ministry of watexsources at the federal and
state levels. There were also field visits to 58-peban water supply facilities in Lagos, lloriméi Abuja. Water facilities
visited include those located at Lagos megacitgs-prban communities of Atan-Ota, Ado-Odo, Anisdamesan and
Iganmode in Sango-Ota area. Water facilities latateKangu and Idi-Ogede peri-urban communitiedlain as well as
Tundun-Maje on the outskirt of Abuja were alsoteidi Activities at these facilities were observed aote taken during the
visits. There were also conversations with peopthalocations.

3. Results

3.1 Current Water Supply Situation in Nigeria

The study revealed that Nigeria is one of the mmtries that are home to about two-thirds of dedag population without
access to improved drinking water sources. Only 42¥%ouseholds in Nigeria have access to safe waber country failed
to achieve its millennium development goal targe75% of households having access to improved ssurtnproved
sources of drinking water referred to in this detimclude piped water supplies, boreholes fitteéthywumps and protected
wells (Water Aid, 2015a; Word Bank, 2016).
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Figure 2. Proportions of urban and rural populatioiigeria in per cent of the total population50%0 2050.
(Source: https://esa.un.org/unpd/wup/Country-Pesf)l

3.2 Nigerian Peri-Urban Water Supply Systems

The study revealed three common types of waterlgugystems employed in most of the Nigerian pebiaur
municipalities. The type of water supply systemessed by inhabitants of a specific municipality etegs on
available services and their income level. Theofsihg are the three common types of Nigerian pavan
water supply systems:

3.2.1 Shallow well water supply system

This type of water supply facility is often indiwidl house owned. They are often partially treateghtreated at
all. Water from this facility are usually manuatlyawn, but there are some of them are covereditied fvith
pumps (Figure 3a-c). This study found that manythef pump fitted wells are commercialized. Most loé t
commercialized pump fitted shallow well were fouind_agos and Abuja. It was also discovered that-teetio
individual homeowners with pump fitted shallow well llorin peri-urban municipalities of Kangu andid
Ogede have water point outside their houses anydgifve their neighbours free access to the water.

Puoonpred Ditted shallow

well

(a) (b)
Figure 3
a. An example of pump fitted shallow well in Idi-&dg, llorin
b. An example of commercialized pump-fitted shallll in Iganmode, Sango-Ota, Lagos
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Figure 3c. An example of manually drawn protecteallew well
3.2.2 Borehole water supply system
The second most common water supply system in Migeperi-urban municipalities is deep well water
facilities. They are usually called boreholes. Tleg owned individually, by communities or providby
government. It was also discovered that most ahthee either not treated or partially treated. Mgjaf them
are mechanically pumped but there are those teananually pumped (Figure 4a and 4b). Most of tinvately
owned mechanically pumped deep well facilities iagbs, llorin and Abuja peri-urban municipalitiese ar
commercialized. Some of the wealthy owners of thjge of water supply facilities in llorin do haveeély
accessible water points for their less privilege@yhbours.

(b)

Figure 4
a. An example of commercialized borehole at AnisBengo-Ota,
b. An example of manual borehole at Ago-lwoye

3.2.3 Water Cart Vendor (also known as Mai Ruwat&n
This is a commercial water vending system involvimgjviduals. These individuals are often seendpamting
ten units of 20L kegs of water in hand-pushed do@igures 5a and 5b). They usually get the watdeeifrom
free public water facilities or by buying the watdra cheap price from some covered private watslitfes.
They buy the ten jerry-cans of water for abouyftfi sixty cents while they sell each of the teh R8g of water
for between 20 - 25 cents depending on the seddie gear. This method of water supply systemtmafound
in poor neighbourhoods of Lagos (Amukoko) and Ahiljagbe) peri-urban municipalities (Njoku and Adela
2012).

oL T

Figure 5b. Water vendor marketing water
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4. Main Findings

4.1 Factors responsible for the observed situation

Four factors were found to be responsible for wateilability problems in Nigerian peri-urban mupalities.
The four factors are massive rural-urban migratiod high population growth rate that led to thengpng up
of new illegal settlements at the outskirts of maities. Since the settlements were not plannéidifficult to
extend pipe-borne water network to many of theme Tépid population growth is also responsible foe t
overstretch of existing water facilities. Othertfas include abandonment of a number of urban and-arban
water supply projects. Furthermore, the water moblvas exacerbated by very poor maintenance cutate
are responsible for the decay of existing waterastfucture. The implication of these findings nevitable
marketing of water as a business.

4.2Characteristics of commercialized water facilities
It was discovered in the course of this study #tadut 70% of the commercialized private water faed are
pumped shallow wells while the rest 30% are boehdFigure 6). About 20% of the private water fdes’
operators claimed that their water sources ardelequarterly for purity. However, it was obsenibdt the
treatment involve throwing unmeasured quantity lofiraand common salt into the well. Moreover, it was
observed that the prices charged per litre of waaey from one facility to another and there isismdiminate
hiking of water prices in the dry season when sehadlow well dry up.
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Figure 6. Types of commercialized private wateilitées

4.3 Implications of the findings

Non-regulation of water prices and indiscriminaikirtg of water prices at will by the vendors makater to
constitute a significant cost item in the budgetos¥-income families. Water cost constitutes 694586 of the
monthly income of the low-income earning familids.addition, it led to inadequate quality of waleing sold,
thereby making the water unfit for human consumptiBurthermore, unregulated use of chemicals faemwa
treatment poses risk to groundwater, human healihtfze ecosystem. All these issues make the weatdiable
to inhabitants of peri-urban municipalities to beomomically, socially and environmentally unsustiie.
Consequently, there is a need for improved watdicips. There is also a need for consistent moinigpand
enforcement of the policies to make the systemmmable.

5. Conclusions

Existence of private water supply facilities in tNegeria is inevitable. They are complements tolicuater
facilities especially in Nigerian peri-urban mupialities. There is a need for water rate standatida and
policy guidelines regarding the water supplied Iy private water facilities. There is also a nesdfonitoring
and enforcement of the policy to ensure adheremcpidlity requirements. Furthermore, there is alseed for
more government support for small community manageal water supply facilities. Moreover, therealso a
need for education for improved maintenance culeuré local fabrication of water systems’ compongants.
Taking these steps will enhance the availabilitypofable water in the peri-urban municipalitieswitl also
ensure continuous improvement of water supply sesvin those communities. This will consequentidi¢o
improved public health, increased life expectancyl amproved sustainability of water supply in those
communities.
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