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PHYSI CAL PLANNI NG PROPOSALS FOR EFFECTI VE
PROVI SION OF UTILITIES I N BAUCH TOMN

BY

| SA, ADAMU HARIR

ABSTRACT

The weakeni ng econom es of nost devel oping countries
over the years, have hanpered the inplenmentati on of many
urban pl anning programres. This has notivated the search
for alternative planning and managenent strategies in
sectors of urban devel opnent including the provision of
utilities. The study set out to exam ne the physical
pl anni ng and nmanagenent practice for the provision of

utilities, using Bauchi town as a study area.

Pl anning the provision of utilities in tows consists
of physical planning and engi neering operations and
application of economc rationale. They are parts of a
broad spectrum of plan fornulation and inplenentation and
mai nt enance or mnanagenent of utility projects. Co-ordination
is therefore, required to control and integrate operations
for the realisation of efficient utility provision and
urban devel opment. Therefore, a conprehensive planning
approach in the form of agencies co-ordination, economc
effectiveness and social welfare consideration were used
as criteria for assessing the efficiency of utilities

provision in the study area.

A/l



The anal ysis shows the absence of a suitable
framework to co-ordi nate operations between the various
sectors of utility planning (especially at the policy
formulation |l evel) as one of the major factors hanpering
the efficient provision of utilities in Bauchi town.
Associ ated with this are the problens of |ack of adequate
funding by the governnent to finance the provision of
utilities and the required facilities for distribution due
to massive subsidisation policy. Over provision of |and
area for housing devel opnent and growt h have led to rapid
expansi on of |and area beyond the financial limts of
utiLity managenent agencies to provide facilities. These
and the failure to stop devel opnent from encroachi ng on
utility lines have contributed to the inefficiencies of

utility systens in Bauchi town.

In view of these problens of utility provision in
Bauchi town, corporate plan fornulation approach through
a utility planning coommittee and the adoption of a cost
recovery approach with a clearly defined m ni num
subsi disation of utilities based on affordability of
urban popul ation is suggested to resolve the probl ens of

utility planning and managenent in Bauchi town.
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CHAPTER - ONE

INTRODUCTION

Utilities like water, electricity and severage disposal
systems are basic necessities for urban living which are
provided through network svstems of pipes and cables.
Utility plamning and management within a.city or region have
some physical planning, economic and engineering
ramifications, each differing in scope and methodology of
operations. These differences which also define the extent
of involvement of each sector in the entire planning process,
dictates the need for integrated utility plan formulation
and strategy identification for its implementation. This
integration is to ensure that projects are executed within
a comprehensive urban development framework, the master plan.
However, this integration has often been difficult to achieve
due to ineffective management strategies. Indeed,
co-ordination is one of the most difficult but essential
tasks in physical development plan implementation. In
Nigeria, although the need for this proper co-ordination
between urban activity sectors have been recognised and
advocated for, (Mabogunje, 1969; Vagale, 1976; Akinade, 1988
and Abubakar, 1990), an efficient machinery to make it
effective is yet to be developed in most urban areas. 1In
Bauchi for example, the absence of proper intersectoral

co-ordination is partially accountable for the inefficiencies



in most urban activities including utilities provision
{Abubakar; 1990). Therefore, there is need for more research

in this area so as to evolve strategies for co-ordination.

Of these components of utility planning, physical
planning is the foundation on which the economic and
engineering elements are based. Although, each of these
disciplines is concerned with efficient planning and
managemeént of utilities in towns, however, the physical
plann%r should be more interested because of his concern
with Epatial order, aesthetics, economy, living comfort and
the environmentally hazardous effects of imappropriate
utility planning and management, This research is derived

from this premise,

1. 10 |THE RESEARCH ISSUE

Over the years, utility planning has been fragmented

between engineers skilled in specific fields like water,
electiicity, and sewerage disposal systems, (Burberry, 1970
and Fﬁdumila, 1983), Physical planners therefore, relied

on thse professionals to provide design standards and

criteria as planning guides for what they regarded as a
purel* technical affair. This approach tends to emphasise’
Optimél engineering standards and to limit the scope of
physic¢al planning in this field to the provision of space
to accommodate utility facilities. Furthermore, in this

proceTs, the socio-economic implication of utility planning



and management is often stumbled upon only at the stage of
implementing the utility plan proposals, (physical
development plan implementation). This is a known fact in
most urban physical development plans and layout proposals
in Nigeria. 1In Bauchi, for example, most physical
development plans (for districts and neighbourhoods) are
prepared without the cost analysis of the provision of
utilities like water and electricity and its implication
to the people, or property developers and the responsible
management agencies being reflected. Consequently, proposals
for residential development have achieved only about 31%

level of implementation (Abubakar, 1990:P,99).

Considering the nature of activities involved in the
provision of utilities, this narrow engineering approach
and the misconceived scope of physical planning can hardly
be effective. Therefore, this absence of a systematic and
comprehensive approach to urban planning from master plan
to subject plan level, partly explains the inefficiencies

in urban utility planning and management,

In Nigeria, most research work in this area have
mainly centred @m normative judgemenis in plans for the
development of urban utilities with little efforts on the
coverage and appraisal of what had happened after a project
is executed and put into operation, that is the management
aspects, These include the works of Fadumila (1983) and

Sani (1990). In these studies the management implication



of t

oper

cont

he success of utility schemes and their continuous
ation were not considered. This has therefore,

ributed to the inability of city planners and management

authorities to comprehend clearly the scope of potentials

and

constraints in areas of urban utility provision in

Nigeria.

are

In Bauchi, as in many urban areas in Nigeria, utilities

not only inadequate and inefficient but also hardly

accessible in some greas. The distribution networks are

haph
deli

azard and insufficient in areal extent to effectively

ver utilities to all the town's population., Furthermore,

ther? gseems t0o exist little co-ordination between the

acti

vities of the various participants responsible for the

planning and management of utilities in the town. These

probiems of urban utilities have persisted over the years

and
are

focu

1.20

1.21

mana
for
prov

atte

may even worsen unless rational innovative strategies
lVOlved to resolve them. This therefore, forms the

s of this study.

AIM AND OBJECTIVES OF THE STUDY

Ain

The aim of the study is to assess the planning and

gement of urban utilities in Bauchi town as a basis

making appropriate recommendations for effective

1sion of urban utilities. The study is therefore, an

pt to examine the role of physical planning and



management strategies in the process of urban utility

provision using Bauchi town as a case study.

1.22  Objectives
(a) To highlight the importance of utilities in urban

development.

(b) To review the physical planning and management

strategies for the provigion of urban utilities.

(c) To investigate the planning and management of urban

utilities in Bauchi town.

(a) To recommend effective planning and management

strategies for urban utilities in Bauchi town.

1.30 SCOPE AND LIMITATION

Planning and managing the provision of utilities has
physical, economic and engineering ramifications. This
study considers physical planning and management of water,
electricity and sewerage disposal systems in Bauchi town,

The study is however, limited to the following:

i. Physical Planning Techniques

Physical planning techniques as it relates to the
spatial organisation of population and landuses into
hierarchies of desirable densities and thresholds so as to
reduce the unit cost of utility provision per capita. Also

to be covered are the provision of adequate space



(easements) to accommodate utility installations and the
arrangenent of such easements into suitable pattern to
facilitate the efficient operation nf‘utility facilities

at a minimum cost. The synthesised effects of these
physical planning operations on the cost and efficiency

of utiliiy provision and its implication to the inhabitants

and the management agencies will also be evaluated.

ii. Management Strategics

Management strategies as it relates to co-ordination
of activities and resource mobilisation to ensure economic
vighility of utility agencies to maintain continuous
operation to provide efficient utilities to the urban

population at a reasonably affordable cost.

1.40 METHODS AND SOURCES OF DATA COLLECTION

1.41 Illousehold Survey

Household survey will be conducted to obtain data
on socio-economic characteristics of the inhabitants so as
to assess their ability to pay for utilities. This will
also be used to examine the availability and level of

efficiency of utilities in Bauchi town,

For the purpose of this survey, Bauchi town will be
divided into two, namely: the traditional (walled) area
and the areas of recent developments outsice the wall,
This is because of the observed socio-economic and spatial

dessimilarities between the two areas.



1.42 Sample Selection

Bauchi town was expected to have.an estimated
population of 239,352 by 1991 (Max Lock, 1976); and an
average houschold size of 6 Persons. A total of 400
households will be surveyed, representing 1.00 Percent
(400 x 6 Persons) of the estimated population of the study

area,

This number will be clustered for questionnaire
administration based on the area of each ward and its
relative population density. This will apply both to the

traditional and modern areas.

1.43 Sources of Data

i. Reconnaisance Survey

A survey was carried out to identify utility
facilities and their spatial disposition. A landuse
inventory was also done aimed at quick assessment of

problems and prospects of utility development in the town.

ii, Documents and Literature

Available literature on the subject matter will be
utilised in addition to documents from the various
Government and Private Organisations in Bauchi. Among
them are documents from the Bauchi State Ministries of
Economic Planning; Lands and Surveys; Bauchi State Urban

Planning and Development Board (BSUPDB); Bauchi State Water



Board (BSWB); Bakolori Nigeria Limited and the National

Electric Power Authority (N.E.P.A).

iii. Maps and Layouts

These will be used to examine design orientation,

sizes of plots and utility easements in Bauchi town.

iv., Questionnaire Administration and Interview

Questionnaires will be administered to the management
of various utility agencies. The purpose will be to obtain
data on the mode of operation, level of inter agency

interaction and general proposals and problems encountered.

Informal interview with staff and professionals in
the field of utility planning and management will be
carried out continuously during the period of field work

for the study.

1.50 DATA PRESENTATION

1.51 Maps, Graphs and Tables

Maps will be used to show the existing utility systems,
their spatial pattern and their relationship with relief

and topography.

Graphs and charts will be utilised to express the
demorgraphic characteristics of the inhabitants in Bauchi

town,



1.52 Photographs

Photographs will be employed as visual aids to show
some of the conditions or characteristics of utility supply

systems in Bauchi town.

1.60 CONCEPTS AND DEFINITIONS

1.61 The Term Utilities

Utilities, services, and facilities have diverse
connotations both in literature and professional usage.
However, the general concensus is that services are the
intangible products utilised by people, and utilities the
tangible products delivered in pipes or cables (Onokerhoraye,
1980). On the other hand facilities are the physical
componentis or media used to deliver services or utilities,
With this concept, water, electricity, etc., are utilities
(Farris and Sampson, 1973); health, education, sewerage
system, etc., are services, while hospitals, schools pipes

and cables are facilities (Onokerhoraye: Op.cit).

In physical planning, these elements are generally
classified into two; with utilities and services as
interchangeable terms while infrastructure is used to
describe facilities characterised by a fixed point
location. These include facilities like schools, hospitals
and clinics. 1In this thesis, the simplified perspective
is used. That is to regard utilities to also mean

services. Urban utilities are therefore, the basic



necessities for urban living, as required by people in all
clasgles and for smooth operation of all urban activities.
Thesei\_ include water, electricity and sewerage disposal

systéms.

1,62 | Strategy

Strategy is a schematic blue print designed towards

attacking a particular problem. In this study, it is
concehved as the operational methodoleogies within the
process of urban utility planning and management., They

ore tierefore, a combination of means and approaches within

the process of urban utilities provision.

1.63 ; Utility Management

Management is the process of resource acquisition
and cp~ordination to accomplish a set of planned objectives.

In this study, it entails the mobilisation of resources and

co-ordination of activities in the process of plan
formuhation and execution of utility projects and also to
maintain their continuous operation efficiently. This
implips the adoption of a policy (either public or private)
in rehation to effective co-ordination of activities and the
effects of their economic policies on the accessibility of

the urban population to utilities,
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CHAPTER - TWO

%
THE IMPORTANCE OF' UTILITIES IN URBAN DEVELOPMEINT

Water, electricity and sewerage disposal systems, p

a key role in achieving societal welfare as well as
socio-economic and political growth of a city (Farris and
Sampgon, 1973). The provision of utilities of optimum
desinable standards has profound influence in the economi

efficiency and welfare of citizens in every community.

2.123 UTILITIES AND PHYSICAL DEVELOPMENT

The efficient provision of water, electricity and
sewerage disposal system is complimentary to a well
planqed layout to attract physical development and
socio-economic activities., Utilities are needed to emhan
health, convenience, economy and safety of lives and
property in any activity area, the absence of which scare
off jeople, renders areas less attractive and slows the
rate of development. This has been one of the factors
respopsible for the wide gap between the success of
implehentation and landuse proposals in many urban areas
in Nigeria, In Bauchi, for exaemple, many layouts
expzrience little development over the years due to lack

of water supply and electricity.

Utilities not only attract people and activities

into the city but also influence their spatial location.
| _
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Its availability or otherwise decides to a large extent the
pattern of landuses. Therefore, it can serve a useful
purpose for planners to manipulate and effect spatial
organisation of amctivities, This will ensure efficient
physical development in all segments of the city. However,
unplanned provision distorts plans and the phasing of
developments within the city, For example, satellite
settlements are used as strategies to control densities

and decongest core areas in cities in developed countries,
The strategy is less effective in developing countries
largely due to lack of planned provision of utilities. In
Nigeria, most of these satteliite settlements are not
supplied with utilities to make them attractive for the
needed investments in housing, industries and commerce and
are therefore, not viable enough to sustain the level of

activity needed for urban living.

The absence of or insufficient consideration for
utility provision in urban planning has bheen costly gnd
often inpracticable to rectify, Attempted schemes have
been accompanied by high socio-economic cost in the form
of sojial displacement and cast of urban renewal or
upgrading. In Nigeria such schemes like the Bauchi urban

renewal 1978 and Katsina storm water drainage 1991, are

asscciated with high construction costs.
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2,20 [UTILITIES AND URBAN ECONOMY

The availability of utilities attracts people with

talents and capital into a city. This facilitates growth
in productivity and incomes of citizens and their nation.
The ayailability of water and electricity promotes the
growtﬁ of industries and commerce, and the multiplier
effects of these are increase in employment opportunities

and more income to the urban population.

"No economy can progress without good supply of
utilities" Farris and Sampson (19733:P,7). Power, water
supply and telecommunication are needed in the process of
production and marketing. Indeed, telecommunication is the
life %ine of modern business. Inefficiencies in utility

i

systeﬁs retards the rate of economic growth and urban

development.

A properly planned and managed sewerage disposal
system is an economic resource. Human excreta is used
as manure to restore soil fatility and increase crop
production, In China decomposed faeces have been applied
on farm-lands as maoure, (Oluwande, 1978:P,1). Many
biogas plants rely on faeces as one of the sources of raw
materials in the Philliphines; Bangladesh; Indonesia;
8ri-Lanka and China {(United Nation, 1982:P,485). In China
alone about 8 million biogas composing plants existed in
1979(@1—Hinnawi and El-Gohary 1981), This is a source of

employment for citizens and increased income for farmers.
|
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Treated sullage waters can he utilised for market garden
irrigation near urban areas. The provision of efficient
utilities raises environmental guality and land rent. This
has been utiliged to attract iﬁvestment and redistribute

income in urban areas, .

2,30 UTILITIES, URBAN HEALTH AND SANITATION

\ The manner in which utilities are supplied, used and
the Wesultant waste disposed is one of the most significant
factors in the health of citizens in an urban area.
Efficient water supply improves sanitation and raises
environmental quality. As Walker (1978:P.2) noted, “these
and other services increase life expectancy antl reduce
mortality rate®, Lack of sufficient potable water, well
draingd and waste free living and working environment
preclEdeS the attainment of good health. Indeed, one of
the greatest barriers to a healthy ahd productive growth
of a 9ommunity is the insufficient supply of basic
utiki;ics like water, electricity and sewerage dispossal
syste?s. Insufficient utilisation of potable water expose
peoplé te a number of parasitic disease organisms, for

instaIce, in areas where safe water may not be easily

accessible or its use is restricted by high charges by

vendors,

Poorly disposed sewage and sullage wastes pollute

water and contaminate food as well as spread viruses and
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bacteria. Improperly disposed faeces increases the

possibtlity of infection by a wide margin. This is

greater in areas'where untreated sewerage finds its way

into water reservoirs used for domestic chores,
Insaniftary dispozal of faeces is a major cause of infant
di arrhoea, gastro intestinal diseases, cholera, and
schistpsomisis. A significant association has been
established for mortality from diarrhoea and lack of

potablle water in the metropolitan areas of Southern

The absence of or an insufficient drainage of

surfacle water results in waste water accumulation. This
creptes water ponds and often leads to floods in cities.
Water pends are agents for vector breeding and disease

infection while urban floods are associated with erosion

of roads, undermining of building foundations, contamination

of watier reservoirs and heavy loss of lives and property.

For example, the river Ogunpa flood disaster in Ibadan was

accompanied by losaes to lives and property worth millions

of Naira, The incidence of Malaria is noted as one of the
serious single killer disease in most of Africa (United
Nation, 1982:P.358). It accounts for the death of about
one milllion children per annum in this continent and about

200,000 in Nigeria alone, '

The frequent disease epidemics in many developing

countries of the world, have often been associated with
|



16

unplanned rapid urban growth and the deterioration of

efficiéncy of urban utility provision. For example,

cholerp epidemics in 1991 has claimed the lives of many
citizebs in these nations. In Peru, Latin America about
1,100 Wied of the attack in 1991 (V.0.A., 26th April,
1991).i Other countrics are Zambia 5,000; Chad Republic
8,000;!and Cote'de Voire 602. For African continent the
total Fstimate was 12,000 death as at October, 1991 (B.B.C.
26th 0;tober, 1991). In Nigeria, although official figures
are no[ available, it is known fact that many people died
of cholera attack in Katsina, Kano, Bauchi, Kaduna and a
host of other States, between January to QOctober, 1991.

Urban water supply and waste management is largely

accountable for these incidences,

There is no doubt, the modern urban society is greatly
dependknt upon utilities, hence to do without it is almost
impracticable. This is a known fact when utilities supply
is interrupted. Therefore, the foundation of any forward
looking and effective town planning is adequate provision

of utijlities (Fadumila, 1983), For harmony in growth and
development, utilities of minimum acceptable standards must
be provided in all the segments of a city at an affordable

tarrifif,
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CHAPTER THREE

STAGES QF, AND APPROACHES TO URBAN UTILITIES
PLANNING AND THE ROLE OF A PHYSICAL TPLANNER

In chapter one by which this study was introduced,
the |utilities like water, electricity and sewage disposal
system whese planning and management form the focus of

the | study were noted, Chapter two, discussed their role
in urban development., In chapter three, the stages of
utility planning will be described and, within each stage,
the | approach generally adopted will be examined and the
role of the physical (Town) planners as it relates to
landuse planning techniques and the nrovision of efficient

utility systems will be described,

3.10 STAGES OF UTILITY PLANNING

Planning the provision of water, electricity and

sewage system in urban areas normally involves the

following stages (Fig. 3.1).

The stages involve the esfimation of water and
elegtricity demand and the guantities of sewage and
sullage to be disposal of and, their categorisation

based on landuse and population characteristics. They
alsg include the forecast of growth trend and

development in demand. Thig is followed by the
identification of sources of water and electricity
suppglies and their protection and also the identification

of guitable disposal sites for the sewage system,
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The next stage is planning the extraction of
utilitiegﬁat the source.’ This is followed by the
ideptification of methods of delivering utilities
(like water and electricity) from the source to the

town and its subsequent distribution to the various

19

lanhuse areas within the town, VWhile in the case of

a sewage system, it involves the collection and

transmission of sewage and sullage wastes from landuse

areas in the town to a suitably selected disposal
sit%» The next stage is the implementation and
maintenance of utility projects and review and
evaluation of strategies in these stages as may be

reqTired to accommodate changes and innovations.

3.20 APPROACHES TO URBAN UTILITIES PLANNING
AND THE ROLE COF A PHYSICAL PLANNER

Within each of the stages outlined ahove, specific

steps are taken by the various professionals concerned

with utility provision in towns. These steps and the

role of physical planning will be described in the

following sub-sections:

3,21 Determining the Demand for Urban Utilities:

As shown in Fig. 3.1, the first stage or step

towards the planning of urban urilities supply is to

detekmine the present and future demand by the residents

aof fhe town,
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1. The Case of Water_nemgan

The demand for urban water is determined based on
the average quantity consumed by each resident per day
for domestic uses (like cooking, drinking, and washing)
and non-domestic uses (like industrial, commercial and
recreational purposes. Therefore, the total demand for
water in each area of the town is evaluated based on
the population characteristics, viz; the number and
their requirements for the various landuse activities
in the town. Water engineers use this information to
determine the sizes (capacities) of network facilities

to be installed in each area.

i1, The Case of Electricity Demand:

The demand for electric power in towns is
evaluated through a similar process to that of water,
First is to determine the average power consumption per
person per day, including domestic and non-domestic uses.
This is followed by demand categorisation into power
requirement for activities in each landuse area of the
town. This serves as a basis for determining the
capacities of electric power distribution transformers

to be installed in each area.



iii. The Case of Sewagke Disposals

In the case of sewage digposal system, the first
step is to estimate the quantities of sewage and sullage
waste discharged in each landuse area of the town. This
ig normally based on the samount of ﬁater consumed. This
is estimated to be aboul BO% of the total wéter supply

to an area.

In these exercises, the town planners' roles are

tied up with the planning scheme for the town. For
exa@ple, the pattern of growth in the demand for
utilities depends to a larpge extent in the increase in
population and landuse activities, while the cost of
installing network facilities depends on the extent of
1ﬂndhse coveragge and that of extending these facilities
(to integrate new developments) is influenced by the

ratel of spatial expansion in towns respectively.

Thergfore, the physical planners as custodians of

landhse information and the architects of spatial
development proposals are to make these data available

to the engineers to enable proper evaluation of existing
and future demand for utilities and the sizes (capacities)
of their required facilities, in addition to the

foriilation of the cost which the provision and its

growth might entail. This shows the importance of

physifal planning as one of the data bases for evaluating

the required inputs and their cost for effective

|
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planning and management of utilities in towns.

3.22 ldentification of Sources of Utilitics Supply
and Method of Their Protection:

When the gquantity of utility to be demanded has
been determined, identification of reliable sources of
supply follows. These are usually those alternative
sources wiih the potential to satisfy demand at a

minimum cost.

i. The Case of Water Supply:

Surface and ground water reservoirs are the two
sources of urban water supply. Through geophysical
sunveyg of ground water acquifers and hydrographic
anglysis of surface water reservoirs an alternative
soyrce with a reliable quantity of water to satisfy
demand is identified, After a reliable source has bheen
established, identification of method of extraction
then follows. These are aqgueducts and dams for surface
water; and boreholes and shallow wells for ground water
reservoirs.

Ground water reservoirs are nroamlly of good
quality. Ilowever, in fissucd rock agrata with
fluctuating water table, infiltration rate is high,

and pellutants (like dissolved chemicals, sewage and

sullage wastes) easily flow. into surrounding water
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acquifers. To protect water reservoirs from pollution
a set back of between 30 and 50 meter radius ring from
boreholes and between 15 and 30 meters from shallow wells
ig maintained as a development free zone., Boreholes have
limited yield, usually just enough to cover the
population of a neighbourhood, Therefore, multiple
number of boreholes are required for urban water supplies.
This number increases as the population grows. The
setback performance standard is low in many urban areas
due to this large number of boreholes and the numerous
competing uses for land and also the high urban land rent.
Desides this, the use of boreholes require electiric power
to operate water pumping plants and also some operation
and maintenance staff. These additional overhead cost
to Lhe system, often renders ground water sources

economically unfit in urban areas.

Surface water reservoirs are also vulnerable to
pollution. Storm water introduce refuse, mud and silt
into water reservoirs and disolved sewage and chemicals
wastes also flow into surface water reservoirs. To
prevent this pollution about 1 kilometer sethack (as
development free zone) is maintained from surface water
reservoirs, Surface water reservoirs are more reliable
and one project can cover the entire pOpulatibn of a town

or region, In the extraction of surface water the
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projectis are often designed to serve multiple purpese,
Forn example, a dam constructed to supply water for a
variety of use like domestic, industrial, farming and
also generate electricity or control flood. This
integrated utilities project for large scale supply to
cover a town or region minimises duplication of projects
and reduce the cost of operation and management. It also
allows comprehensive development of utility resources for

optimum socio-economic benefits.

ii, The Case of Electricity Supply:

The sources of electricity supply are hydro power
generation, thermal and nuclear. Through drainage basin
analysis potential hydro power generation locations like
rapids and water falls are identified while thermal and
nuclear sources depends on the availability of raw
materials (like nranium) and high level technology for
their development., To protect urban dwellers from the
dangers of high tension electric power transmission lines
and accidental explosion of electric power stations,
about 100 meter setback is maintained beiween activity
areas and power itransmission lines and power stations are
normally located at the urban pheriphery and away from

industrial areas.

Nuclear electric power generation plants produce

toxic wastes and thermal stations are assnciatedlylih heat
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emission. These are sources of environmental pollution.
However, hydro power generation system has less negative
environmental impacts. The dam project can be designed
to serve multiple purpose use. For example, a hydro
power dam to also supply water, control flood and use

as a tourism centre, This reduces the cost of utility

provision and ease management.

iii. The Case of Sewage Digposal:

The individual household or insitu disposal and
infiltration method and the convential or piped network
disposal system are the alternative methods of sewage
disposal. Suitable sites for tireatment and disposal of
sewage are identified based on the analysis of soil
condition and wind directions, To prevent the
infiltration of sewage into water reservoirs sethacks

are maintained between pit toilets and wells.

The conventional network sewage system is the most
ef ficient in urban areas. This is because household
(sullage and sewage) wastes are collected and transported
to a carefully selected location for treatment before
disvosal. Ilowever, the conventinonal sewage system
requires an extensive network of sewer (pipes) for
collection and transportﬁiiun of sewage to treatment and

disposal sites. The cost of sewer pipes and the

treatment plant are high and requires hard currency to



import. This renders the system less feasible in many
developing countries, Furthermore, the system reQuires
uninterrupted water supply, which is "about 27 litres
per nerson per day" Oluwande (1978, p. 44), for

ef fective operation. In Nigeria, most urban water
supplies are inadequate and intermittent. Therefore,
the tise of conventional sewerage system is likely to
increase water shortage and alse create environmental:
nuispnce, Furthermore, economic constraint is a
barrier to the system construction in most urban areas
in Nigeria. lHowever, the total construction cost is
reduged by about seventy percent if domestic materials
are ptilised to manufacture sewer pipes locally,
(Oluwande, 1978), Therefore, thé conventional sewage
disppsal system ig feasible when water supply is

efficient and secwer pipes are produced locally.

The individual household or unsewered sewage
disJosal methods like pit latrine, and water closet are
popular in most urban nrea; in developing countries. The
method is cheap to construct, and simple to operate, It
is glso efficient provided construction is executed to
minimum standard and sewage is disludge as required,
However, the water closet also requires adequate and
uninterrupted water supply and the pif Jatrine has no

provision for sullage waste ﬂisbosal. These are

limitations to the use of this methods for sewage disposal
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in urban areas in Nipgeria, An improved non network
method is "the aqua ;ufy.“ It operates without piped
water for flushing and requires a minimum of about four
litres of water per day. The system ig sanitary and
efficient and twice less expensive than the water closet.
It can be designed to cater for both sewage and sullage
wastes, The system is worth trying in Nigeria to
minimise the environmental (sanitation) problems
associanted with water shortages and sewage disposal
practice in urban areas, The non network sewage disposal
method is more feasible in Nigeria because it has low
construction cost and ease of maintenance., Moreso, it
requires little municipal authority involvement. It is
also suitable (particularly the aqua privy) where water

is used for anal cleansing as is the practice in most

parts of Northern Nigeria. ~

The preceeding discussion shows that in
identifying sources of utility supply, most of the
operations are mainly engineering. [However, planning the
nprotection of utility sources largely depends on physical
planning techniques to provide and maintain standard
setbacks (or development free zone) through landuse

control and management policies.



3.23 THE DELIVERY AND DISTRIBUTION OF UTILITIES IN TOWNS

There are two approaches to the transmission of
utilities. These are either the underground or overhead
systems, In whichever form they exist, utility
facilities require space of some minimum standards and
orientation in relation to relief and topography in
order to achieve efficient distribution and to minimise
construction and operation cost of the system. 1In this
sub-sectiony the role of physical planning is to be
examined wilh regard to landuse planning and the
snatial arrangement of utility corridors to satisfy

these engineering requirements,

ie The Provision of Adequate Utility Corridors:

A minimum space between 2,5 meters (for unfderground
system) and 4 meters (for overhead system) is required
to accommodate utility facilities, (Fig. 3.2). The
physical planner caters for these provisions in area
development plans to accommodate the facilities required
for immediate use and also the need for their future
extension in the town. The absence of this provision or
insufficient consideration of these requirements are
costly to rectify and often impracticable. For example,
it may entail demolition or renewal exercise in a large
scale to create easements. Therefore, the provision of

adequate space to accommodate utility systems is one of
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the roles of physical planning in achieving efficient
utility distribution. Furthermore, effective

develppment control is necessary to ensure that facilities
are alligned in accordance with design proposals to
prevent encroachment of one use category or facility into
the space reserved for another. The absence of this
results to haphazard utility network and inefficiency in

the distribution system.

ii. Spatial Orientation of Utility Corridors

The integration of relief and topography in
planning the location of utility corridors (in layout
designs) enhances the efficiency of facilities in the
distribution network and also minimises both the
construction and operation cost of the system, TFor
example, in water distribution system, the use of hills
and knolls as footings reduces the cost of elevating
storage reservoirs to achieve natural flow by gravitation,
Furthermore, when utility corridors are alligned as
parallel as possible with relief contours (Fig. 3.3), the
force required to maintain adequate pressure in pipes
reduces. This minimises the need for mechanical pumping
to aid flow in pipes for water distribution and sewerage
disposal systems, The anticontour allignment of these
pipe networks increase the force required to maintain

efficient flow in the network system. This introduces
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additional cost of operation and inefficiencies into

the svistem in for example areas where high pumping
pressure is employed to overcome frictional force in
pipes as a result of steep relief. Wligh pumping pressure
results in frequent fracture and leaking in pipes., "A
fractured pipe of diameter 0.33mm leaking at 50 pressure
seconds per 0.33mm {pipe length) losses about 600,000
litres of water per day", Sleeman (1953, p. 20) and
fractured sewers releases effluent to create
environmental nuisance and pollution. Furthermore,
leaking pipes create low pressures and reduce flow of
utilities in the pipes. This increase with distance te

create undersupply or dry pipes in advancing areas.

Utility networks are laid under the ground mainly
for protection and environmental aest)etics. Pipes for
the supply of water and sewerage disposal need protection
against the weight of pedestrian movement and the
vibration effects of road traffic in utility easements.
NMowever, where easements are arranged along steep slope
(direction), soil erosion sets in to undermine this
protection function through a gradual removal and
unconsolidation of the soil layers. Eventually, the pipes
are ecither exposed (platel&ll ) or the ability of the soil
to protect the pipes is reduced. This result to pipe
fractures and inefficiencies in the systems and other

associated problems as carlier noted.
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The Effects of Soil Erosion on Water Supnply Pipe
Network

PLATE -~ I: Pipes Exposed through Soil‘Erosion

NOTE: The Water Loss from Leaking Pipe and also
Causing Obstruction to Traffic.

PLATE - I1: Pipes Exposed to the Weight of Traffic
and Human Temner (especially by children),



iii, ‘Pattern of Utility Corridors:

\Utility networks are either laid in a grid,
looped or radial pattern, Fig. 5.4. 'In the loop and
grid Iistribution system, consumers can be supplied from
more than one direction. These networks are most
efficient for water and electricity systems because
continuous supply is ensured in an event of damage to
one part {or direction) of the network. This is much
needed in urban areas in Nigeria, where frenquent
interruption of utility supplies to effect repairs are
commol, For sewerage disposal system, radial network is
effec*ive in areas with gentle slopes. However, in areas

with Tteep slopes interception method is the most

effective,

In these exercises, physical planning skill is
requiied in layout design to arrange easemenis in
appPOAPiate pattern (as may be required by the engineers)
to facilitate the installation of a suitable network for

efficjent utility systems,

iv, Landuse Density and Affordagbility of
Utilitiegs to the Population:

The concentration of population to form optimum
desirable densities in landuse arcas brings economies of
scale!to utility provision., As density increases, the

cost Tf utility facilities decreases when expressed as
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unit cost per person or per landuse elements. However,
plot size determines to a large extent the net density
in an activity area. Therefore, physical planning
contribution in the design of minimum plot size for
judicious use is important in reducing the cost of
utility provision per capita, =0 as to increase
affordability of utilities to the population., Iowever,
social acceptability is as important in deciding plot
size as is the need to achieve economies of scale in
utility provision (Dar Al-Handasah, 1978). Densities
which deviate significantly from social norms are not
likely to be acceptable to the society. However, the
norms for a society varies with the level of urbanisation.
For example, “"residential densities of up to 590 persons
per hectre in Alexandria in Egypt and as high as B00
persons per hectre in Hong Kong" Dal Al-Handasah (1978,
p. 62) are acceptable because of the social respect for
privacy within the home. Therefore, artificially
created densities are difficult to enforce at the stage
of physical plan implementation. There is thus a
limitation in utilising densities (solely by reducing

plot size) to achieve affordability.

Plot orientation as it relates to utility corridors
is alse important in reducing the cost of network
facilities per plot. Arranging the shorter sides (widths)

of plots to face utility corridors reduces the average



length of network facilities required to service a plot
(Fig. 3.3). This increases the number of peonle to be
covered per unit length of network facilities and
generally bring economies of scale in utility provision.
The spatial orientation of a series of plots of a given
size affects the cost of utility provision, However, this
is the responsibility of physical planning as is

expreSsed in the skill and standards of layout designs.

Ve Density Control and Network Efficiency:

Population number and landuse characteristics are
the basis for utility demand evaluation, (refer to section
3.11). Physical planning seggregates and organises landuse
activities into planning areas to form hierarchies of
population densities. Dased on the optimum densities
expected in each heirarchy when it is fully developed,
ultimate demand thresholds for utilities are analysed
and facilities of required capacities are installed for
efficient distribution of utilities. However, failure to
control developments and densities, so as to limit demand
within the installed capacities of network facilities
leads to over-utilisation. This will overstretch the
utility systems and render them inefficient. For example,
overloading of transformers leads to low electric current
and in the case of pipe mains, it creates undersupply.

The physical planner, has a greater role to play in
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controlling densities, by allocating plots of minimum

size to avoid subdivision. PPlot fragmentation is
associated with overprovision. This affects demand for
utilities in two perspectives. Tt increases the

numerical densities beyond the expected population and
secondly, it may create changes in landuse characteristics.
These increase demand above the necessary provision. For
example, a change in landuse from residential to commercial
can increase water demand by about five times. Therefore,
a comparative analysis between the demand characteristics
of the existing and proposed landuse is necessary in a

situation where change of use is desirable.

In most urban areas in developing countries,
utilities are supplied with preference to those groups
with political leverages, These include the rich, the
power brokers, and the elites. These social groups
normally reside in the low density residential areas.
Therefore, utilities are often unevenly distributed
between social areas in the town. This is more severe
in a situation of shortages. However, the integration
of social groups would ameliorate this situation. For
example, by designing mixed density residential layout.
Furthermore, these social groups have the economic and
political control, hence influences the provision of the
distribution network. Therefore, the integration of

social groups in design can facilitate the extension of



utilities to the less affordable areas and people. This
can be achieved, if the need to maintain minimum
seggregation in the layout to reflect socio-economic

status is considered,

It is important to note that the ultimate aim of
utility planning is to achieve optimum provision at a
minimum socio-economic cost. THowever, to attain this
statug, co-ordination of activity systems in plan
formulation, implementation and in the operation of
projects is obligatory. This calls for an effective
management strategy or modus operandi. Therefore, the

next chapter centres in review of management strategies.
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CHAPTER - FOUR

URBAN UTILITIES MANAGEMENT STRATEGIES

n analysis of the nature of utility management
StratEE

ies under different social institutions is essential

in order to uncover the reasons why efferts in many
develdping countries by both Government and utility
plannérs to eliminate inefficiency in urban utilities
sector have had little sucecess. The conception is that

social and political institutions and policies affect the

perce?tiun, function and operatiouns of utility management or
manag%rs. For instance, social and political policy affects
the level of co-ordination and scope of operations in
utility planning process and also the management approach

to repource mobilisation for implementation and maintenance
of utility prejects. Therefore, the review centres on-the
relative ability of management strategies to achieve
co-ordination and ensure economic gtability of agencies to

delivier efficient utilities at reasonable tarriff to the

urban population.

Basically, there are two types of utility management
stra?egies, namely; private and public utility systems.

HOwe%er, based on economic policy approach there can be

threJ management strategies. These are, free market profit

orie

|

ted private companies, public corporations with
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subsidisation approach, and public commercial corporations
operating on cost recovery but without emphasis on profit

maki ng.

4.10 THE PRIVATE UTILITIES MANAGEMENT STRATEGY

These are profit oriented utility companies. They
operate on free market mechanism to make optimum profit.
In many parts of developed countries, private companies
supply water, electricity and sewerage disposal systems on
user charge basis, as is found in the capitalists economy.
In the United States of America and the United Kingdom,
private companiecs were the pioneers of large scale
utilities supply. "lIn 1799, Mahattan Water Company was
incorporated by Aoron Burr and Alexander Hamilton to supply
New York city with piped water, and in 1975 Aqueduct
Corporation supplied water to Doston city" Muhammad (1981
P:13). In England and the Wales there were about 130
private utility companies in 1953 (Sleeman, 1953).
However, at about 1902, the importance of vtilities in
economic growth and national development increased, so
the demand increase beyond the capabillities of private
firms, Therefore, the need for public sector participation
was recognised and initiated to increase supplies, regulate
charges and maintain quality. Although, private utility
companies continue to operate in these countries, however,

a machinery to control their operations is highly developed
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and firmly vested in the Government so as to safeguard

public interest.

Private utility companies are noted for their
effective management operations to emhance growth and
efficiency, This is much needed to cater for the expanding
demand for urban utilities in the developing countries.
However, in Nigeria, as in many countries in Africa, the
income of some urban inhabitants are low, the legal system
inadequate and urban management machinery not comprehensive
enough to protect the interest of the urban poor. Therefore,
fears are expressed that any unqualified operation of free
market mechanism may defeat the objective of equal access

of basic utilities to the urban dwellers.

4,20 The Public Statutory Corporation Management Strategy
With Subsidisation Approach

These are Govermment parastatals set up mainly to
provide essential utilities and services., They exists in
many parts of the world as social welfare institutions to

provide subsidised utilities to the population,

In Britain, United States and Sc?tland urban utilities
were largely provided by the Govermment. Although, in
Britain and United States of America, private comnanies
pioneered the supply of utilities, however, the Government
became actively involved to increase gquantities, control

operations and safeguard public interest as well as ensure
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equity in distribution to the population. In Britain

public water supply became largely a function of the
CGovernnment and her agencies as from 1902 (Sl eeman, 1953).
This waS in response to increasing demand for utilities and
also to extend supplies to (less economcally viable) areas
that fail to attract private utility conpanies. Furthernore,
utility undertakings are long terminvestnent (projects)
with large scale capital requirements and a slow rate of
profit t“'"°Ve'» hence are hardly attractive to private
investors. This is because of the huge capital requirenent
and al so the nunerous conpeting alternative uses wth

hi gher or faster rate of profit turnover, especially at the
infant _Jge of economc devel opnent in nost countries.
Therefore, Governnent participation is necessary at this
stage., In recognition of this, inport dnt participatory
role, in Uiited States of Anerica, the Governnent financed
nost of the water supply projects (Farris and Sanpson,
1973), 4did budgetary expenditure on utility projects was
"more than 10 mllion Dollars between 1956 and 1965"
Muhammad (1981, P:13). |In Ngeria, for exanple, alternative
busi ness ventures |ike transport and commerce have |ess
capital requirenent, and high or fast rate of profit

returns than utilities. Therefore, utilities may not

attract the needed investnent from private sector to keep
growh ip pace with the demand requirenents. Mre so,
shortages exists in the supply of utilities because of the

rapid increase in demand due to urban growth and industria
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development. Therefore, Govermment investment is needed

to increase production and expend facilities to cover more

people and areas.

"In Scotland®, observed Grieve (1972, P.30) "in various
regiohsipublic corporations have achieved between 90 and 9%
household connections in the provision of water, electricity
and sewerage disposal systems., Utilities are operated with
some level of monopoly to achieve efficiency and optimum
resource utilisation, However, the protection of public
interest from the adverse effect of monopoly is necessary.
It is p.blic corporations that makes it convenient for the
Governmént to control and regulate the operation of urban
utilitids, BEquity in eccess to utilities in urban areas is
fundamerital in the developing countries, because of the weak
urban ejonomic base, In Nigeria, for example, the economic

base, in many urban areas is not developed to a position to

guarantée all inhabitants access to basic utilities on a
free market economy. Therefore, the unqualified adoption
of free market strategy, may seggregate provision or even
lead to cuts in the supply of basic utilities in some areas

and to some people.

Public utility managements often ‘attract sympathy and
contribuhion from private and public organisation and
philantrpphic individuals. In the United States of America,

for examrle, Benjamin Franklin, donated £100,000, in 1789
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to be expended on Public works. These include water supply
project for Philadelphia and Boston cities, J. B. Kirkwood,
also built a water filter for Paughkeepsie, New York in 1871
(Muhammad, 1981). In Nigeria public launching and donations
have been employed to generate funds for public industrial
development projects, education, social welfare, and sports
activities. Therefore, the extension of this to areas of

utilities development is worth given a trial.

To ease co-ordination and minimise managerial overhead
cost, public corporations are often arranged to plan and
finance utility project gn a joint venture basis. However,
it is public ownership of utility systems that facilitate
the adoption of the corporate management strategy, because
of the shared objective of social welfare. Therefore,
regional Government or neighbouring municipal authorities
easily pull resources together to finance a single giant
project to supply water, and electricity in bulk to their
citizens, In England and the Wales, United Kingdom, the
strategy has proved effective, in managing urban utility
provigions. In 1953, about 90% of the total population in
Britain had access to piped water (Sleeman, 1953), The
strategy has encouraged the participation of local and
smaller municipal councils in areas of utility supply. For
example, the Derwent Valley Water Board supplies bulk water
to Norttingham, Shieffield and Derby and the Metropolitan

Water Board covers most part of London area, serving a
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population of over six million, Joint financing and
management is worth studying for possible application in
Nigeria, since individual local government authorities can

hardly undertake large scale utility projects.

Corporate utility planning and management anproach
minimises construction cost and reduce administrative
overhead cost. It also ensures co-ordination of operations
to make utility systems efficient. Furthermore, the
strategy provides a platform to co—oréinate utility planning
and management as may be required in urban areas controlled

by multiple local councils in Nigeria,

Joint management strategy, encourage the formation
of regional and local utility committees. This allows
interaction to dessiminate knowledge, share field ideas,
expose local problems and their innovative solutions., In
Britain and other parts of the world, the strategy has
facilitated effective planning and management of utilities
provision. For example, there were nine committees in
1944 representing 354 water undertaking in Britain,
(Sleeman, 1953). There is need for such strategies in
Nigeria, to co-ordinate the diverse activities of urban
utility agencies towards the mains objective of planned

and phased urban development,
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The problems of public corporations are generally
traced to emphasis on social service perspective and undue
ihterference by the parent Government, (Manasa, 1991).
These create political and bureaucratic hurdles in the
process of planning and implementation of utility schemes,
As observed in Dallas, Texas, political diversion of water
revenues to other city operations dragged the urban water
management into debts and render the system inefficient
{Graeser, 1978). Graeser agitated a limited liability
status for the management to remedy this problem of
revenue diversion, In Nigeria, a decline in the flow of
funds to the management of urban utilities has been
observed over the years (Abubgkar, 1990) and political
interference is partially accountable. For example,
Government budgetary allocation are often diverted before
reaching the action state. This is becausze the service
main for delivery of resources from the sources to the
management has not been properly secured from leakage.
Furthermore, in Nigeria Government parastatals are amongst
the obstinate debtors of utility corporations, However,
this interference often prevent the use of rational
measures like disconnection of sunplies to recover huge

debts and slso easure prompt payment in the future.

The importance of utilities in the urban support
system and its huge capital requiremcnts defines public

finance and minimum control of operations as crucial and
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necessary. However, lack of adequate resources to cover
the need for growth and subsidisation as well as undue
interference in utility management operations results to
inefficiencies. 1In Nigeria, the decline in finance
(Abubakar, 1990) and the heavy reliance in the Government
unforthcoming resources to subsidise utilities has
constrained growth and efficiencies in urban utility sector,
For instance, only 40% of the £51.69 million, voted for
water supply and sewerage disposal projects was expended
during the second National Development Plan Period and the
Third National Development Plan achieved about 50%
execution. Therefore, the gquality, quantity, reliability
and regularity of utilities supply as well as the extent

of spatial coverage of urban utilities provision in Nigeria
is below the demand requirement. This is often attributed
to the continuous conception of urban utilities as a social
service by the government and her cit{zens, This has
rendered efforts to cope with increase in demand and to
achieve efficiency in utilities provision with little

success,

The degree of plan execution depends to a larger
extent on the amount of co-ordination and integration of
ideas in both the planning and implementation stages.
However, in many developing countries, bureaucratic
policies make co-ordination between several (Government)

agencies difficult, Government management often regard
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horizontal consultation as sub-bordination. This lengthens
plan formulation and implementation process, cause
duplication of efforts and wastage in resources. For
example, in Nigeria delays in plan implementation make the
proposals obsolete and unfeasible because of the rapid
change in socio-economic elements like population growth
and inflation rate., Thus, the entire plan may need a

review,

4,30 The Public Corporation Managemenf Strategy: With
Cost llecovery Approach

These are Government Cornorations that operate mainly
on cost recovery basis. They are set up by the Government
to provide utilities but the management is granted more
independence, in operation and use of funds, than a typical
public¢ cerporaticen, Here, management can draw up policies
and implement quick innovative decisions without going
through much of the Government bureaucratic processes.
However, operations must be within Government general
policy guidelines. This management strategy is an
intermediate (mid-way) between a public corporation with
subsidisation approach and the private limited companies
with profit motive. This management approach ensures more
freedom of operations, some degree of Government controil
and does operate to make profit, Therefore, it shares the

advantages of profit oriented management strategy and that
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of public corporations with éubsidisation policy. This is
much needed in Nigeria to enhance growth and safeguard the
interest of urban poor. Furthermore, the management often
looks up to the parent Government for technical and

financial aid to execute large scale utilities project.

The Government serves them as guarantor and
facilitator to obtain loans, foreign aids and technical
assistance. TFurthermore, they differ from private
companies, since management charge just enough tarriff to
break-even and Government has greater influence and control
over their operations. The strategy can be effective, in
Nigeria in areas of utilities provigsion. For example,
operations on cost recovery makes management self sustain,
therefore, annual subvention can be used to extend
facilities to cover more areas. Moreso, eperations on
cost recovery policy with minimum Government interference,
gives botl the economic and political independence to
management, This makes management dynamic, to respond
effectively to changes in economic situation to cope with
increasing demand and rising cost of utility facilities.
Therefore, expansion in canacify and spatial growth is
enhanced to provide sufficient utilities., Furtherwore,
cost recovery abproach in collaboration with a realistic
pricing system controls utility consumption to minimise
wastage. Thus, expenditure on utilities provision is

reduced. The freedom of policy formulation invites
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innovative and creastive management decisions to provide

solutions 10 local problems.

4.40 SUMMARY OF EVALUATION

In Nigeria, the present economic situatien and
managerial inefficicncies has constrained the Government
ability to finance ané manage the provision of urban
utilities effectively. Therefore, the current move
towards privatisation and commercialisation of public
ventures including utilities. This is to enable the
Government assume a regulatory and facilitatory function
in the public sector operations in Nigeria. Indeed, a
machinery is already set in motion to make this policy of

"minimam Governance® effective,

Although privatisation is effective in ensuring
adequate quantity, quality and regular supply of utilities
to the population, however, the application of free
market operations in utilities provision at the present
level of economic development in Nigeria conflicts
with the nced . to protect the welfare of urban poor.
Moreso, the Government administrative and legal system has
so far failed to enforce effective control over the
operations of othe¢r private urban services like transport
and housing in Nigeria., This in addition to the consumers
ignorance of their right and lack of organised pressure

groups to apdvocate public interests, is conducive, a



climate for private utility management to operate suppliers
market. That is to hike prices and make optimum profit.

This will create marginalisation and unavailability or
restrictive use of basic utilities to some urban inhabitants.
The consenquencies of this may be greater or even more

costly than subsidisation,

Generally, resource scarcity, economic cost
effectiveness, consumers sovefeignty are fundamental, so
long as economic efficiency is a social goal in areas of
urban utilitics provision, Therefore, in Nigeria for a
management strategy to be effective in achieving growth and
equity in access to utilities, a compromise is required
between the current social service subsidisation and free
market provision. Thus, the adoption of a cost recovery
approach, in collaboration with realistic pricing policies
as well as selective subsidisation to a target group (the
urban poor) is likely to resolve the complexities of urban

utilities management problems in Nigeria,
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CHAPTER -~ FIVE

UTILITY PLANNING IN BAUCHI TOWN

So far the effectiveness of various utility planning
and management strategices has been evaluated with highlights
on the importance of physical planning in the attempt to
achieve efficiency in utility provision (S8ections 3,00 and
4,00). This chapter will introduce the study area and
examine the utility planning practice and its outcomes on

utility operations in Bauchi town,

5.10 THE STUDY AREA CHARACTERISTIC AND UTILITY PROVISION
Bauchi town, the capital city of Bauchi State is
located in the North-eastern part of Nigeria (Figure 5.1).
As one of the important traditional towns in Northern
Nigeria, it served as a trade centre and a provincial
headquarters for colonial administration. Today, Bauchi
exhibitas dual socjio-economic characteristics as well as a
dual political status, The fown is a State and Local
Government headquarter and alsoc a zonal headquarter to a
host of public and private organisations in North-eastern
part of Nigerie., These dynamics have stimulated population
growth and physical development in Bauchi town and
consequently rapid increase in the demand for utilities

and cost of its provision,
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BAUCHI URBAN AREA

Fig. 5.2 BAUCHI  URBAN  SETTING.

[NOTE THE DRAINAGE REGIME]
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LEGEND:

Fig.53 WATER PERCOLATION RATES IN BAUCHI.
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[NOTE: THE RATE IS HIGHER IN THE WALLED TOWN AREA] %- =:=:Lug;m




5.11 Location and Physical Characteristics

i. Location
Bauchi town is located on the water shed of two
drainage regimes: the Gongola basin to the South-~east
and Lake Chad basin to the North-west (Figure 5.2).
Water-table varies with the seasons: about one metre during
the wet season (SWK - AIC, 1990) and about 18 metres

(Waziri, 1985) during the day season.

The underlain geology in ancient{ continental shelf
of heavily weathened basement complex rocks. The
lithology is dominated by coarse crystalline rocks (SWK-AIC,

1990).

The combination of underlain geology and ground
water regime gives Bauchi town a high rate of water
percolation of between 30 Seconds per wmillimetre and
150 Seconds per millimetre (Figure 5.3). This implies a
high possibility of waste water infiltration to
contaminate surrounding reservoirs, especially shallow
wells. This possibility is greater within the traditional
(walled) area of the town where the percolation rate is up

to 150 Seconds per millimetre (Figure 5.3).

ii. Topography
The landscape (in Bauchi town) is gently undulating
with heights of between 500 and 600 metres above sea level.

From the central area of the town, terrain slopes gently



57

in @& radial pattern towards the sorrounding areas. Hills
with heights up to 750 metres above sea level are within
the vicinity of the town. This topography is a potential
for the location of storage tanks and routing of utility
corridors., The integration of those topographical
features in planning utility distribution network will
facilitate flow by gravitation and reduce the operation

coat of the distribution system,

The combination of geology and topographical
features in Bauchi has restricted water acquifers to
limited areas. The ground water basins have little
storage capacity with high seasonal variation of water
recharge rate. This is a constraint for the use of ground

water resources as sources of water supply in Bauchi town.

iit. Climate

In Bauchi, rainfall sets in between April and May,
and it lasts for about 150 to 160 davs. The early rains
are turential with stormy winds, hightening and thunder,
Average anuual rainfall is up to 1000 millimetre and average
wind speed is about 48 kilometre per hour. However, wind
speed can be up to 98 kilometre per hour at peak periods.
Speedy wind and rain storm disrupts over head electricity
distribution system, For instance, it can bring down the
wooden poles in which the cables are borne or create
contact between the transmission cahles. This introduces

inefficiency in the system,

11
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5.20 UTILITY CORRIDORS IN BAUCHI
The availability and adequacy of space provided to
serve as utility corridors in Bauchi are examined in this

section., It is along roads that utility lines are usually

laid.

The road system in Bauchi forms a combination of
radial and looped or concentric pattern (Figure 5.4). The
radials originate from the Emirs Palace and radiate
outwards to areas of recent developments outside the wall.
However, in the recent planning areas looped and grid
network are dominant. Loop network is an efficient pattern
for water distribution system as is grid pattern for

electricity.

5.21 Utility Corridors in the Traditional (Walled) Area
of Bauchi Town

In these area there are three categories of roads or
access ways. They include the district roads (Figure 5.5),
the local access ways (Plate TIT) and the pedestrian alleys

(Plate 1v ), like Kobi, Ran, and Wunti Streets.

i. The Digtrict Roads

The district roads like Kobi, Ran, and Wunti Streets
are the highest in the hiararchy of roads within the
traditional (walled) area. These roads are reconstructed
to have light of way of between 24 metre to 30 metres.

llowever, adequate reservation for utility easement was not






