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Abstract

Nigeria lies between Longitudes 2° 49'E and 14E 3Md Latitudes 4° 16N and 13° 52" North of

the Equator. The climate is tropical, characteriziag high temperatures and humidity as well as
marked wet and dry seasons, with slight variatitiebween South and North. Total rainfall

decreases from the coast northwards with annuigifall ranging between 1,500 and 4,000 mm
for the south and between 500 and 1000 mm fordinenge North. This paper examines Nigeria’s
hydrology and inland water resources potential awhcludes that Nigeria is blessed with a vast
expanse of inland freshwater and brackish ecosgstdm spite of these enormous freshwater
resources (which waste and flows into the ocearuahnas surface runoff), the rural populace

which constitute about 65% of Nigeria's populatistill lack adequate safe drinking water and
sanitation. Despite the fact that the United Natialeclaredl980-1990 as “Water and Sanitation
Decade” with a goal to provide safe water and sanitation &ll before 1990, this goal remains a
mirage for Nigeria several decades afterwards. Tdaper posits that our rural water supply
challenge is more ofWater Quality” rather than“Water Quantity” issue. It therefore presents
the Mini Water Plant§MWP) and Pressure Filtration Syste(PFS) as a more sustainable water
treatment technology option that can harness thandént inland fresh water resources and make
safe drinking water available to the rural populaaea shorter project gestation period. The raw
water quality of the rural waters are not as higlgglluted as the urban waters since there is less
industrial pollution activities in the rural areashe waters therefore require lighter treatment
technologies to render them potable as opposed rlmnu water treatment which requires
construction of large concrete Rapid Gravity Sanidtrdtion (RGSF) infrastructures. For the
rural areas, attention should be placed on mobiizMWP’s and PFS systems to treat surface
waters and springs which are locally available witthe communities and involve the Community
Development Associations (CDA’s) and WASHCOM innthétenance of such water facilities.
By so doing, Nigeria will rapidly evolve from tharrent scenario ofWater, Water, Water Every
Where and Yet No Drop to Drink!It is only then that its quest to obtain B&inea worm-free
Certification from WHO at the end of this year may become mgfriand sustainable.

Key words hydrology, inland water resources, water qualityjni water plants, pressure filter
systems

1.0 Introduction

The mportance of water to any communitys develpimcannot be over emphasized
since it has become one of the most serious lmiiactors in development around the
world and s assuming almost a strategic importawitk oil.

The out-gone decade 1980-1990 was declared by tiitedUNations as the ‘Water and
Sanitaton” Decade to provide safe water and adegsanitation for al before the year
1990; however, at the end of the decade and $alecades after, this laudable goal stil

remains a mrage for Nigeria. Majority of her eitis stil rely on poluted localzed water
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sources such as ponds and deep shallow wellsefesth schist, flukes, guinea-worm
and other disease-causing organisms [9].

In an attempt to achieve the goal of water fornakhe last decade, government stepped up
its effort by sinking Boreholes n many parts cé ttural areas all over the country [2], [3].
This attempt has met wih partial success due &soms ranging from low yields as a
result of imiting geologic condions to hadeguaan the present level of technology
awareness and stitutional capacty in the ruregas for sustaining the required
Operational Maintenance and Management servicergooge (OMM) necessary for
continual functionaity of the boreholes. The pédrtuccess with the borehole experiment
and especialy the current high cost (due to infiatof construction and management of
boreholes have left, adminstrators wondering onickvhother available water supply
strategy option to be pursued. Most of the rurahroanties n Nigeria have perennial
sources of surface water supply close to the cortynimform of water table effluent
ponds, springs, streams, and rivers. A recent muaer survey in Osun state, confirms
that most vilages are lbcated within 250metresagperennial water source [8]. It is also
pertinent to note that Fadama land with perenniafew also abound n most parts of the
Northern states. The only limitng factor is theopagualty of this water which could be
harnessed through cheap and economic methods tieat davoid of complcated
mantenance operations as n the conventonal udvater schemes. Thus the national
rural water challenge is more ofQuality’ than ‘Quantity’ issue.

It is against the above background that the progosastall some units oMini-Wate r
Plants (MWP) using Pressure Fitration SystefdHS) in all the local government areas
of the federaton which have access to perennidaci water sources is being presented.

2.0 Hydrology of Nigeria

The hydrology of Nigeria is dominated by two gremer systems, the Niger-Benue and
the Chad systems. With the excepton of a few gibat empty directly nto the Atlantic

Ocean (Cross River, Ogun, Oshun, Imo, Qua Iboe aariéw others), al other flowing

waters utimately find their way into ether the ahBasin or down the lower Niger to the
sea. The distribution of the major inend waterid®wdof Nigeria is shown in Figure 1
(ncluding the 8 Hydrological Areas).
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Fig. 1. Hydrological map of Nigeria showing the mar inland wate rs

The two river systems (Nger-Benue and Chad) aparagéed by a primary watershed
extending north-east and north-west from the Batdhteau which is the main source of
their principal tributaries. North-west of the elat e the elevated, drift-covered plans of
central Hausa-land which is drained by numerouwsasis al flowing outwards to jon the
major tributaries.

The rivers flowing into Lake Chad emanate both frim central hightnd and from the
high plateau and converge to form the Yobe Rivst pefore flowing into Lake Chad.
Some rivers flowing into the ke orignate frome ttameroon mountans. Only a small
part of Lake Chad lies within Nigeria. Albng the gdliian border, the lake is little more
than a vast swamp. A few passages are cut thrdughraeds and tall grasses for
movement of canoes to open water.

Within Nigeria the River Niger is fed by rivers Mlmg into it from all drections with
headwaters orighating from the central plateadh& north, from the Yoruba highlands in

the south, from Benn Republic to the west and fribim eastern highlands. A significant
fow from outside Nigeria comes from the watershetietching westwards right up to the
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Fouta Djallon mountain of Guinea. The River Bersefed by rivers emanating both from
the high central plateau and also from the Camerooantains and Ogoja hils.

Of the other rivers flowng to the Atlantic, the dSs River is fed by many tributaries
orignating in the Cameroon mountans. It flows teasd then turns southwards and
empties into the Atlantc Ocean wih limited defamation. Both the Ogun and Oshun
rvers are fed by rivers originatng from the Yaulhighlands. They flow slowly from

north to south nto the Lagos lagoons before diguiga through creeks and swamps into
the Atlantic Ocean. Other rivers flowng into theleftc Ocean in the south include; Imo,
Kwa Iboe, Ase, Orashi, Benn and numerous creekiseirDelta and Rivers States areas.

3.0Inland Water Resources of Nigeria

Nigeria ies between Longtudes 2° 49E and 14E 3hd Lattudes 4° 16N and 13° 52'
North of the Equator. The clmate is tropical @loderized by high temperatures and
humidty as well as marked wet and dry seasonsjgthdhere are varatons between
South and North. Total rainfall decreases from d¢bast northwards. The South (below
Lattude 8°N) has an annual rainfall ranging betwé&é00 and 4,000 mm and the extreme
North between 500 and 1000 mm.

Nigeria s blessed wih a vast expanse of inlaeshivater and brackish ecosystems. Their
ful extent cannot be accurately stated as it samdth season and from year to year
depending on ranfal. However, as shown n Figlréhese water resources are spread all
over the country from the coastal region to thd aone of the Lake Chad Basin.

The country has an extensive mangrove ecosystemhioh a great proportion lies within
the Niger Delta and are also found mosty in Rivddeka, Cross Rier, Akwa lbom,
Lagos and Ondo States. They lie between Latitutles@ 7° 6 North and are estimated to
cover between 500,000 and 885000 ha. Freshwaters & the northern limit of the

mangrove ecosystems and extend to the Sahelaon.regi

The majr rivers, estimated at about 10,81240Galex; make up about 11.5% of the
total surface area of Nigeria which is estimatedbetaapproximately 94,185,000 hectares.

Thirteen lakes and reservorrs with a surface afeletween 4000 ha and 550,000 ha have
a total surface area of 853,600 ha and represent aine percent of the total area of
Nigeria [4].

The water bodies are divided into salne deltas estdaries, and freshwaters. Deltas and
estuaries, with their saline wethnds have a toiafface area of 858,000 ha, whie

freshwaters cover about 3221500 ha. Other watdiedy including small reservoirs, fish

ponds and miscellaneous wetlands suitable forcuitezation cover about 4,108,000 ha.

Thus the total surface area of water bodies in ddigeexcluding delkas, estuaries and
miscelaneous wetlinds suitable for rice cukivaliot not necessarily suitable for fish
cultivation, is estimated to be about 14,991,900 dhal49,919 ki and constitutes about
15.9% of the total area of Ngeria [3].
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De sign Philosophy and Strategy of the Mini-WatePlants (MWP’s)

The general phiosophy guiding the design is tdd biuinctional, reliable and safe system
at a minimum initial and running (maintenance) cost

The philosophy of approach which motivates thisceph of Rural Water Supply strategy
is based on the following cardinal points:-

Vii)

i)
i)

0)

vi)

65% of Nigeria populace abide in the rural areas

Recent efforts of govermnment and World Bank in essing water
problems are presenty drected to urban areas ofieht Water
Rehabilitation Projects refers).

Hydrologically, Nigeria is blkessed with a good amtowf annual rainfall
(varying between 1,500mm to 4,000mm in the soutlbatveen 500mm to
1,000mm in the far north) which ironicaly wasteway every year asun
off emptying into the ocean through a network of siveaivulets, springs
and ponds scattered throughout the rural comngnittbus the adage
“Water, Water, Every where and yet No Drop to Diink” becomes
relevant.

Most rivers n the rural areas are not as hegoluted as urban rivers
(which carry more industrial polution) since theie less industrialization
and therefore less polution and the waters reaqmig minimal treatment
to render them potable.

Thus the normal treatment processes required foanuwaters such as
Aeraton, Coagulaton, Flocculation, = SedimentationfFitraton  and
Disnfecion may NOT ALL be necessary for rural waters:-
Sedimentation plus Filtration are known to be capabke of removing
turbidity and 90% pathogens from water.

Most rural communities in Nigere are locatedthin 250metres of a
perennial source of water, stream, pond, spriegs, since the decison to
sette in any area by the founding fathers haweayd been predicated on
the avaiabiity and existence of easiy accessilater source, the only
Imiting factor being the potabilty of such weder(Please note that even in
some parts of Northern Nigeria, wetlands and FADXMexist n some
places!).

The Nigeria's Rural Water problemngre of a“Quality Problem” rather
than & Quantity Problem” . Therefore rather than divesting energies n
developingnew sources ofwater supplie such as boreholes why not
improve the Quality of Naturaly Endowed Watkysated in each
community through simpe water treatment technologies® Ghinea-
worm scourge became prevakent natonwide NOTwollEck of water in
such communities but due to lack wdtere from Guine awom Cyclo ps-
then the simplest form of ntervention measuse®idevise means of
removing the causative agent from the water giroEILTRATION and

not to develbbp new sources of water supply fahstcommunities.

Provision of Mni Water Plants n alluRal Communites based on surface
water (River, Stream, Pond or Spring) and packaijeter Treatment P lant
(WTP) usihg compact pressure fiters [1], wil ke desirable outcome
nation wide.
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4.1

(i)

(i)

Vii) This prgect of “Mini Water Worksin all rural communies Nationwide

scores aBul's Eye n meetng the above objective and wil constitaie
obvious deviation from the previous governmentipreach of nvesting
on “Whie Elephant “ large snige-scheme proje@shich most times are
unsustainabke). Instead, many de-centralized smiall schemes which can
be easily mantained and sustaned are recommeasieal more sustanable
approach. (Sustainable De ve lopment)
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Fig. 3: The Guinea-wom Life Cycle

De sign Conce pt

In the Pressure Fiter System, raw water is fodogdneans of a centrifugal pump,
through one or a set of pressure vessels or ta@hesged with appropriate
geobgic/synthetic fiter media which fiters, oexts the PH and removes
taste/odor from the raw water thus rendering talge. The system has a bt of
advantages owver conventional rapid sand fitrasystem and its portabity and
fiexibiity partcularly makes t more versatlend appropriate for rural water
supply appications [1],[10].

Generally, the application of the pressure fistem in providing potable water
for any community or geographical area nwolves:

A survey and dentification of the various commesit existing sources of water
supply (e.g. Springs, Perennial rivers, bkes, matde effluent ponds, efc) [8].

Protecting and improvement of the source intake éypanding it into an
infikration gallery or diversion channel
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(i)

(iv)

Environtropica - An International Journa of the Tropical Environrten

Direct Abstraction (pumping) by means of petrolesdl or solar-powered

centrifugal pump (Low-Lift) through some lengths WP VC pipes into a Clarifier

Uni/Sedmentation Tank — ( a Spray Bar or Aeratihamber plus addiion of

appropriate flocculating chemicals such as alum adeded as necessary at this
point depending on the raw water qualty) — a seéqmmp (High-Lit) takes the

water through the pressure fitration system ketaté a central point close to the
consumers (post chiorinaton or Ultra violet disaion can be appled at this
point as necessary. As long as the raw water doesgh the fitration system, it

then becomes potable and completely free of setifgrrinea-worm infestation.

This then becomes a smple practical cost effectmeans of combating the
guinea-worm scourge nationwide.

It 5 pertinent to note that the approach de-eng#®mshe development of new water
schemes like boreholes etc, but encourages upgraoin existing water sources in the
various communities to minmie capital expenses. Howeverareas where the exsting
water sources are nadequate, new schemes woud thde developed.

The Pressure Filte r Option

Most existng water treatment scheme utlizes adster bed in a rectangular open
surface concrete enclosure to remove suspendedb soli water (Rapid Graviy Sand
Fittraton System- RGSF) but a more viable opt®rthe Pressure Filter System (PFS)

(1], [10].
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Fig 2: Pre ssure Filter System (PFS)
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The pressure fiter system requires the pumpingvater through the bed under pressure
[1]. The pressure fiter tank along with an aeratank is capable of treating a large range
of water pollutants. The pressure tanks exist werse sizes which make ther adaptabiity
versatie. Thus they are capable of being usedaatibns requiring both large or small
guantiies of treated water such as n industriesyn water supply, domestic use,
swimming pools, etc.

Applications

The pressure fiter tank can be one or a set of awvthree depending on the nature of the
water to be treated. A mixed media bed resultsnlif one tank s used and two layers of
granular meda are used. Several forms of fiterdinecan be selected from actvated
carbon, calcite or siica sand. The sand helphentteatment process by removal of sit to
sand-sized particles. The average size of Guineemw®@yclops have been found to be
around 0.6mm in diameter (approximately size ofnahpad) which falls within théfine
sand” size range and therefore is easly removed thraudiiiration process. A crude
method of interventon has always been the tradlicuse of ‘clothe fitraton”. The
calcte (dobmitic limestone) medum acts to cdrelee PH of the water whie the
activated carbon s employed to remove (throughorgtin) the undesirable taste and
odour of the water. Addiional chemical treatment form of applicaton of chlorine
tablets into the fitered water to kil other miorganisms may ako be done as necessary
at this point.

Components
Each pressure tank can be divided into three partsely:

() Cyindrical steel tank, fiker medium and sanedi) Pipe and valve system, and (i)
Pumping system. The cylndrical vessel is made mfm6thick steel or 3mm stanless steel
plate. A stainless screen of appropriate slot isizattached near the bottom of the vessel
for the fiter medium to rest on.

The ppe and vale system serve as the startimgspof al operations of the filration
system. It consists of a network of pipes and saleed in the operation of the fiter
system be it backwashing, purging or the norm#@rifilg operaton. The pumping system
consists of booster pumps which are incorporatéal tihe fiker system to boost water
through the fiters to storage during normal filtgr operation. By appropriate
manipulation of the valves backwashing operatiorld® easily affected. (Fig.4)
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| WATER TREATMENT PROCESS OPERATIONAL CYCLE FOR MWP5.0 |
OPERATIONAL MODH| VALVE NUMBER TIME

1| 2 3 4| 5] 6| 7|8 9] 10] 11 12 13 14| 15|16
FILTRATION ol X] o X| X| X|] o|X]|] o] X|] o X X X|o]|X 16
BACKWASH(®) | X | o]l x o X | x| x{o] of X[ o X X X|o]|x]| 2
PURGE(Y) o X| o X| o] of x|o|l of X|] o X X X|o|Xx]| 2
BACKWASHR) [ o X[ 0o X[ X[ X]T of[X| X of X 0o X X[X]ao] 2
PURGE(2) ol x] o x| x| x| ofx] of x| o X o ofx]|x]| 2
CYCLE SUMMAR | ALTRATION PUMPING TIME = 16.0hrs

PUMP REST  4.0nrs

PURGE TIME  2.0hrs

PURGE TIME  2.0hrs
LEGEND:

0= OPEN (ON
X = CLOSE (OFP)

1| 2 3 4] 5| 6 78] 9] 10]11 12 13 14| 15[ 16
FILTRATION 1 9 12 o d d 1 o 1 o 1 o o o 1 o 14 6
BACKWASH(1) d 14 o 1 ¢ d o 1 12 o 1 o o o 1 o 4 6
PURGE(Y) 1 d 1 o 1 1 o1 1 o 1 o o o 1 o 4 8
BACKWASH (2) 1 49 12 o d d 1 o o 11 o 1 o o o 1 9 6
PURGE(?) 1 d 1 o d d 11 o 1 o 1 o 1 1 o o 79 7
FILTRATION 1 3 7 d 1 15
BACKWASH (1) 4 4 8 9 1 11
PURGE(1) 1 3 5 6 9 d 11 11
BACKWASH (2) 1 94 7 1d 1 14
PURGE(2) 1 3 7 9 1 11 14

Fig. 4: Operational Cycles ofthe PFS System

Filter Me dia

Most urban water works constructed many years agthd country, employed mported
fiter media. However, in recent years high gradterfmedia are being produced n the
country and used for packaged Water Treatmentd? ant

High—grade mono-mineralic (Siica Sand) Filter

Nigeria.

fmedare now being produced in

Availabilty of adequate fiter media to meet thensand of nation wide rural water supply
schemes is therefore assured.
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5.0 Technical Spe cifications ofthe Rural Mini-Wate Plants (MWP)
The specification of the rural mini water plante as follows:

(0 The Intake Works

The intake works shall consist of mproving thesting surface water in the community
by expanding the seepage areas through excavaibrel@aring t of undesirable debris: a
1.5-3HP centrifugal or solar-powered submersiblengpushal be placed on a concrete
pedestal above fiood level) with suction hosee(fitwvih a strainer) into the raw water.
The pump shall have a head of 20.0m and maximumutouf 27n¥hr (6,000gph). In
special sttuations, in the case of bw flowing atrs where the stream flow cannot meet
with the demand in the dry season, simple mpognditructures like stone (rock-fill)
wers or wooden barrages or small earthen or rbakains can be buit across the stream
to create impounded storage.

(ii) |
The centrifugal pump shall dscharge raw water utitoan aeration spray bar into a
20,000itres (3.6m x3.6m x1.5m) sedimentation tadkstructed on a mass concrete raft

floor. The tank shall be made of concrete-fille dckeé.

A one hour detention/contact period should be cifti for clarification in the
sedmentation tank.

(i)  BoosterFilter Pump

A second centrifugal pump, pump Il placed on a wiac pedestal shall boost the clarified
water through the pressure fiters into the cleatew tank. The pump shall also be a 1.5-
3HP solar-powered pump.

(v) Pressure Filters

The clarified water from the sedimentation tankallsbe boosted through 2No pressure
fiters charged with fiter meda of appropriate adation such that the remaining
suspended flocs and the guinea worm cyclops arapped in the nterstitial spaces of the
meda to gve a ckar and w][\holesome treatedewatEach pressure tank is a cylindrical
vessel welded from 6mm thick steel plates with gégh openings for charging,
discharging and recharging the fiter medum. Ravatew or clarified water is forced
through the fiter medium owverlying a steel scre¥na appropriate slot size nto the clear
water tank. Movement of water through medium, rfiteand imparts some chemial
reaction to the water. The first shal be a deiugl pressure tank charged with calcite to
correct the PH of water. The second tank shall best/odour pressure tank charged with
Activated Carbon to remove dissolved organic matter in the wateis timproving the
taste and odour.

A one meter difference in elevaton between thetmer tank and the pressure fiters can
ensure continuous gravity flow through the fitdineis obviating the need to operate pump
Il into the stand-pipes.

(a) De-Acidizing Pressure Tank
The size of the tank was 450mm dia x 1500mm hgtstoacted wih mid steel

plates of 6mm complete with all vaves and fitingritted internaly wih steel
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screen painted nternally with nontoxic anti-caows bituminous paint and painted
extremely with coats of gloss paints. The tank wamkted with bituminous paint and
pained exremely with 2 coats of gloss paints. Téek will be charged with calcite
fiter meda.

(b) Taste/Odour Pressure Tank
Ditto above the tank wil be charged with actvateatbon for removal of taste,
odour and colour.

(v)  Backwashing
Backwashing wil be desirable at least once a wéddaut 4% of the clear water volume

will normally be required for the backwashing operss.

(V) Clear Water Tank

The clear water tank shall consist of 4500 gak2&000 litres) -12'(3.6) x 12(3.6m) x
(1.5m) concrete or fibre glass tank supported orssmeoncrete raft foundation provided
with outlets and discharge ouitlets.

(vi)  Plant Capacity
It is assumed that a Sfhr (1,000gph) plant or 1G#r (2,00gph) plant should satisfy the

potable water demand of most communities in thel mreas. The plant also has facilties
for expansion by increasing the number of preséibees in paralel connection.

6.0 Operational, Maintenance and Manageme nt (OMM)

The plant will be operated by a Water TreatmenhtRlxperator (WTPO) appointed by the
Community Development Association (CDA). After asttion of the rural mini water

works, the running, maintenance shall be resplipsif the local government authoriies
(LGA’s) through the respective Community Devebpméssociation's (CDA’s). In fact

the service of the local government shall be tleirn counterpart contributon to the

proect.

7.0 Special Features/Advantage s ofthe Pressure Filt&yste m

1 With only sight modification (usually on thekdi medium) the pressure fiter
system can be designed to effect any desired viaatment requirements. For
example, Magnadol, Akdolite or Green sands media ba effective for iron
removal.

2. With the emphasis of the present government uoal water supply through PTF
and the local Governrment Areas, a shift from lasgale water schemes servicing
Imited urban areas to mini water schemes serviagynvilages in the rural areas
become necessary akternative water resources nma@eigestrategy. The pressure
fiter option therefore readiy fulfls these oljges. Its units can be buit (simply
by varying the tank sizes and pump sies) to meefide range of water demand
ranging from say 1#fr to overl00fihr. This is an obvious advantage over large
treatment water which usualy incorporates a singitheme embodying major
source and treatment works with radial distrbutideedng the outlying
communties. With the pressure fiter option, trunflistributon costs are
considerably reduced as water sources and treatn@ks can be located near the
communiies obwviating the need for many kilometafs medium diameter pipe
work.
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Its versatilty wih respect to common water taorinants and the fact that it exits
in many economic sizes makes t easily adaptalblesitber domestic, industrial or
for municipal water schemes.

With existing diminishing foreign exchange reserand its attendant import
problems, the pressure fiter option scores asbelje n that 90% of its parts are
manufactured localy and almost all the fiter rae@except for special condtions)
are obtainabke within the country. Also because tbé simpicity of its
construction, it effectively beats off maintenancests to the lowest mnimum.
In-buit accessories allow for safe, fast anficiefit cleanng operatons as it is
possibe to disconnect a unit and generate ttex fihedum. It is also possible to
upgrade existing small unit (when consumption redemands) by simply
connecting addiional units in paralel with theistng unt. This becomes very
advantageous especially in phased devebpmenide@t®ns wherein an existing
unit does not necessarily become compktely eslselin the face of future
expansion and growth. Figs. 4 & 5 show the Opsaat€ycle of the Mini Water
Plant and the Digital Mode for Automated Valve €tien.

6 5 4 3 2 1
0 0O O 0 1 0 0 0 0
0 1 1 0 1 0 0 0 0
1 0o 2 0 1 0 0O 0 O
1 1 3 0 1 0 0 0 0
0 0 4 0 1 0 0 0 0
0 1 5 0o 1 0O O 0 0
1 0O 6 0 1 0 0 0 0
1 1 7 0 1 0 0 0 0
0 0O 8 0 1 0 0 0 0
0 1 9 0 1 0 0 0 0 FLTRATION 1 3 7 9
1 0 10 0 1 0 0 0 0 BACKWASH(1) 2 4 8 9
1 1 11 0 1 0 0 0 0 PURGHK1) 1 3 5 6
0 0 12 0 1 0 0 0 0 BACKWASH(2) 1 3 7 10
0 1 13 0 1 0 0 0 0 PURGH?2) 1 3 7 9
1 0O 14 O 1 0 0O 0 O
1 1 15 0 1 0 0 0 0
0 0 16 0 0 1 0 0 0
0 1 17 0 0 1 0 0 0
1 0O 18 0 0 O 1 0 O
1 1 19 0 0 O 1 0 O
0 0O 20 0 0 O 0O 1 o0
0 1 22 0 0 O 0 1 0
1 0 22 0 0 o 0 0 1
1 1 23 0 0 O 0O O 1
0 0 24 1 0 1 0O 0 O
0 1 25 1 0 1 0 0 0
1 0 26 1 0 0 1 0 0
1 1 27 1 0 0 1 0 0
0 0 28 1 0 0O 0 1 0
0 1 29 1 0 0 0 1 0
1 0 30 1 0 0 0 0 1
1 1 31 1 0 O 0 0 1

Fig 5: Digital Control of the PFS System for Automéed Valve Operation. (1=Open; 0=Close)
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8.0 Bill of Quantities
Table 1 shows the un-priced Bil of Quantiies gpidal Rural Mini-water Works plant
installation located in any rural community of thederation.

TABLE 1. TYPICAL UNPRICED BILL OF QUANTITEES FORA MINFWATER PLANT (MWP)

ITEMS | DESCRIPTION RATE | UNIT | QTY | COSI

1 RURAL WATER S URVEY

Carry out a Rural Water Survey in the vilage; raste
hydraulic parameters:- stream flows levels, tunpiditc
Select the most viable perennial source dosesheto
community.

RAW WATER QUALTY ANALYSIS

2. Carry out a Chemica/Bacteriological quality anaysn
Raw water

SOURCE WATER/INTAKE WORKS

3. (QBxpansion of existing water pond or spring seuny
excavation with a bulldozer and construction dlkat
works on the pond

(b). (Pump 1) Supply and install a 3HO petrol Gergal LUMP | SUM
pump with Head of 20m and maximum output of2fm
(6,000gh)
AERATION/COAGULATION/SEDIMENTATION

4. TANK

(CLARIFIER UNIT)

(@ Construct a 4,500gals, (200ncapacity 12’ (3.6m) x
5 (1.5m) open tank made from 225mm concrete sloped
floor and dislodging drain gutter

Supply and instal a 3HP petrol centrifugal boogtemp
to boost clarified water through pressure filtesange

5. specffications as above)

PRESSURE FILT ERS

(a) De-acidizing pressure tank:

Supply and instal a 450mm diameter x 1500mm high
6. pressure tank constructed from mild steel platénai
thickness complete with al valve and fittings, rgeal
with sand and cakite for PH comection.

(b) Taste/odour pressure tank:

Supply and a 450mm- diameter by 1500mm high pressjur
tank Ditto4 (&) but tank charged with filter saadd
carbon ganules for removal of taste, odour anducol
7. CLEAR WATER TANK

(a) Construct a 4,500 cals (20)neapadty 12 (3.6m) x
12/(3.6m) by 5’ (1.5) tank made from 225mm concrete
filed Block wall with reinforced concrete slab foand
concrete floor.

8. Plumbing, Fittings and Provision of service taps.

0. Transportation and Delivery of all materials inatan
and commissioning of plant.

10. CLEAR WATER QUALTY ANALYSIS

Carry out a Chemica/Bacteriological quality anaysn
Treated water.

TOTAL
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9.0 Conclusion
It 5 estabished in this paper that the rural watepply challenge in Nigeria is
more of a“Quadlity Issue” rather than 4Quantity Issue” since Nigeria is bessed
with a lot of surface water resources through demysof drainage network. Raw
water qualty of rural water is not as bad as thos¢he urban waters which are
more highly poluted due to industrialization. Irengral the application of the
pressure fiter system in meeting rural drinking tevademand of any sate or
community, involves:

D). A survey and identficaton of the various aounites’ existing surface water
sources (e.g. Springs, Perennial rivers, Watrfdlakes, Water table effluent
ponds etc) [8].

i. Improvement of the source ntake by expandihgto an nfitration gallery or
diverson channel. Construction of a Detentiordfda unit for addtion of
chemicals (if necessary) and pumping the clarifiwdter through the filration
system, it then becomes potable and completey bf guinea-worm and other
forms of schist infestation. This then becomesinapls, practcal, cost-effective
means of combating the guinea-worm scourge natienw
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