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E,mﬁ"'”'? “echniques i order to identify the VATOUS o ‘Pf?f water supply in Bosso using
pipl { omponents of the existing system in v . sources of water for human consumption,
1 . stem. QHESH'GHH{L\"FE.E‘tH?{;!-: | d se.and to examine the problems associated with
f:w:f/ab!r::* .s‘:}fas well as GIS analvor. t’-}ﬂ' ‘Hnm.s':fw*ed, interviews, field observations, remotes
ing image’ oo i s H were carried our. The various sources of water were
¢ g 10 ascerian ntof portable water supplied in Bos - cipal
Jwﬁf’e ‘ e point of the dissipated water / N Losso,a part of Minna municipa
e e g source PO ‘ waier were first identified 1} liiitad o i
i ] the ar : 1en evaluated to ascertain s
e o by caleulating the area covered. Similarly, the distribus . .

f'abf!L - - Vi S Hie distribution was examined with respect
fll rrain elevanon. various problems were identifs - '

the 1€ Ivsis identified and possible solutions were
0 ded. The analysis showed that a low peye : -

ommenee=: s . percentage of the population receives portable
W0 d the frequency of the supply is low. The evistine cue ,
ater " ooing sedimentation, ther b | ASHng system supplies water from Bosso dam
:1-;‘;&“31‘ js undergotns - Lias Biice Ti ;“8 Y rfd“‘f{”g the capacity. For a more efficient supply
ﬁ:gwm' dam a!‘”f] Suif; ally r:f l;}”;;{ ig1tal elevation model shows that the terrain of the area is
dulating and 15 P dredein ponsible for the poor distribution of pipes. Routine monitoring of

m as well as ging was recommended, expansion of the existing system as well as

e da :
sgning of a better GIS system for the area among others was recommended.
(epwords: Municipal Water Supply, Water Quality, Water Quantity

1. [ntroduction N |
quman body needs three requisites for its smooth functioning oxygen, water and food. Water has

ven rank second only to oxygen as essential for life. Public water supply started in Nigeria early
+(he twentieth century 1n a few towns managed at the lowest administrative level. Amonest the
arly beneficiaries were Lagos, Calabar, Kano, Ibadan, Abeokuta. [iebu Ode (Ogun Stﬂt;) and
fugu. The schemes were maintained with revenue from water sales :ﬂ»‘ilh ‘s’iTILlH”\’HﬂD operational
apvention from government. With the creation of regional governments in the early 1950s the
inncial and technical responsibilities for developing new water schemes were taken over by the
wgional governments who also assigned supervisory high level manpower to oversee operations
admaintenance. The Federal Government got involved in the management of water resources in
76 when the Federal Ministry of Water Resources and the 11 River Basin Development
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bacteriological analyses of groundwater, geospatial techniques were applied to identify an;a] ang
the gmunzlwater potential zones for drinking water prqdyctlon. Due to unevep . s,
temporal  distribution of rain-fall lack of sufficient water managemen; la] .

developmental activities of the society are totally d{?pejf]d on groundwater resources (Yamp,, .
2007). Due to authmpogenic activities, lack of sanitation, 1mprf_:3per v?faste disposal. faull:],mam'
construction and water source protection measures, groundwater 1s getting polluted (ShHShii ax;-fii

2008). Variation in groundwater chemistry with time provides information on the IMpact
use Tand cover changes on the water quality (Bridget and Reedy, 2005). Domestic Sewage

tanks and soak pits are also contributing 10 oroundwater pollution significantly in mog,
cities due to presence of nutrients, detergen

Among the groundwater pollutants, nitrates i
contaminants. Heavy pumping and excessive digr

Majority of water utilities us

applications with 2 seographic component ! N g

Ne ..
Lﬂ.‘",
On 4

and

* : of the
ts, human and animal excreta (Eunice er ¢ 2[‘;0[%*.\,
o <008

are perhaps the most ubiquitous of all erqgy
=

use of near-coast groundwater has caused ryn:

. dpig

depletion of water tables as well as deterioration of water quality 1n most of the coast] City
(Cruz and Silva, 2000). ties

Around 1.1 billion people globally do not have access to improved water supply sources where
2.4 billion people do not have access to any type of improved sanitation facility. About 2 mi]]ijf
people die every year due 10 diarrheal diseases; most of them are children less than 5 years of ag_:'
The most affected are the populations n developing countries, living 1n extreme condition;;"
poverty, normally peri-urban dwellers or rural inhabitants. Among the main problems which -
responsible for the effect of unhealthy water to the growing population of the world, Nigena d
well as Niger State are: lack of priority given to the sector. lack of financial 1'esoL11'ces,hlaa;k i
sust'uinlability of water supply and sanitation services, poor hygiene behaviors, and 1nadequat
sanitation in public places including hospitals, health centres, schools and restaurants elc.
Providing access to sufficient quantities of safe water, the provision of facilities for a sanitr)
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Fig. 1: The Study Area
Source: Ministry of Lands and Housing. Minna

3.0. Methodology
The researchers employed the use of two sources. These are: Primary and Secondary Data  Fo
primary sources. the researchers used questionnaires, personal interview and ]1}1“”.1{ obsen ane
directly from the field as part of ground truthing. This is meant o achieve a realishic outcome .
the re.seen*ch- For the purpose of this rescarch, the systematic random samphng was adopted

selecung the I'ES]'}{‘IHL!Cleh. The researcher™s sampling elements for this study are the residents 3

the service providers (Water Board, River Basin Authonty ete) [ he }'rn}'l.l]‘hh‘.ll A1 Gy OF Ll 2T

population were some selected nerchborliood. " -
WCIENDOaods 1n Bosso log al fovermment in Ninna, Naer stil

134

Scanned by TapScanner



b
gEkik Aa

Iﬂpﬂf DEI’E

gsil)*
e

- angwa Bir1, Bosso city (g

nd Discussion |

ol s with the analygm and dlg?uSSiﬂn of
< were analyzed in terms of percentae
e e - g

.

1 s

1 e R B ——

| o
A ek

well

borehole

tap

Sources of Water

B Percentage (%)

g, Sﬂu-ré-ég of Water
:JFEE: Authors’ Field Work

; s Q2 ma, s
'T‘lleE-ndlﬁd copies of a wel] SUUCtyrey ldIEd}. Hany,, Gawrt.
]-1.- . 1 > ) L '. it -
.!!_ﬂﬂ ]Ll-ng and one hundred and Se\fﬁtnty 2 thmnndlre Were '1d- _ 'Uf-‘:m low-cogt and Bosso
1z ; i o ' Qe _ duin Ay X , .
an? questionnaire, the researchg,. in }ne VEre retrieveq uckmmued Using systematic
"o 11 ns which Were imporang o o 1€ Courge INteryey; o the respondens o
it 110 ; - SUCCee« ONS wi e |
e “[ic}ﬂﬂﬂ”ﬂ' Through this Itilium U “CESS of the Work byt 'S With respondents asked
1L >S . - » H1€ reqg dre ‘ - R
e 4 Jossible. The category o data frop, 1ESPonden Were frecLl s e LY Catered
Y 88 journals, articles, djcpi.... . *CCOndury g - Y Tespond to questions
st o (ex1ss ] R 10ﬂdF1ES. In ern .u“'e INCludes those datg obtained
'ﬂ]*il“' orts relevant to the field Of Study €1, archiveq data from Ni g s C
[c ' 2Cr State Water
!;Iﬂd _ _
-”’ . For this study, imgeeg ..
es- F : ! WE]E’ df]'s,.lgnl
@I85 University of Maryl, ed fro,
¢ an n th
A red DY i _, Jiand throug, the ESpy ;... '€ Global [apg Cover Facility
‘_@t‘fdﬂla of the S 4S€ map of [aid down pipes
b 2
3 qatellite Data
x i) e
11|.-1lf“1'jl[ Multi spectra Acquisition Date
;,afﬁ*“lt Multi spectra 30m G 89/53 Dec. 27 2001
. 4‘;1 - 1. = | - -
:":'Hm(jlﬂbﬂl .and Cover Facility (GLCF) 89/53 Dec. 9™ 2006

125

_—-—m‘”&g

on the objectives of the study. The
. 10y the bar charts below
100 - _ |
8 R =
= =
S a0 | B
m | B
Sl =
1 ey ——
- 2083
0 e
Colourless tasteless odourless
Water Quality
& Percentages Yes(%) o Percentages No(%)

Fig 3: Water Quality
Source: Authors’ Field Work

Scanned by TapScanner



!
& 558 % . Technolog
. ! Wb P pevelopment.of SCNCE B 98y Researcy, Vol 3
BB Univer Si?y, .{ﬂpﬂl ?,_*ﬂ::-ﬂ : Nﬂ. 11 zﬂ
o e s
a5 T
40 —
35
g 30 |
& 25 |
g 20 ][ |
o 15 f |
e 10 |
5 | |
0 £ |
|
ang . |
Quantity of Water Supplieq ¢ ahﬂyE |
0
Fre uenc'r'rﬂf:{aﬁr PR = 3 F’Efcentageﬂ%} Espﬂﬁdﬂnts JI
g Percentages(% [——— b Fi '“ e S SN |
S ig. 5: Quantlty of |
——————— 7
. 'ater Supply M
Fig. 4: Frequency ?ffwark Respondents Sullp]iE
Fiel Source: Authors’ Field Work q

Source: Authors

-
=S 60
g
&
c
¥
o
o
flows very flows fairly flows poorly ahfvays flows
well well in drops 2-Shour/day 6hours/day i
Water Supply Pressure ® Percentage (%) ours
Duration of w.
[ E Percentages(%) | ater Supply
y - 2 . \\J
Fig. 6: Water Supply Pressure Fig. 7: Duration of Water Supply
Source: Authors’ Field Work

-Source: Authors’ Field Work

F:':gure 2 above shows that the respondents who use well water are highest in the Study
followed by those who use boreholes. Tap users have a percentage of 14.0&? which is relatively lgﬂ, '
for a growing municipal area. This can be attributed to so many factors which include rygeq pjp;
old pipes, undulating terrain, poor funding to the sector and more which will be diSCUSged
subsequently. The last is the water vendor with which can be attributed to the fact thyt MOst of
them get their water from boreholes and wells and sometimes from taps and other swamps ang

small water bodies. This consequently increases the cost of living in the area as residents e
forced to buy water even when the portability is not guaranteed.

Figure 3 above shows the quality of tap water using the colourless, tasteless and odourles
parameters. The percentages of all the parameters used are high. This is an indication that even
though the distribution of tap water is low the quality of the water is high. Figure 4 above reveals
th; frequency of water supplied. Only about 16.67 percent of the respondents receive tap water
daily, rhen+ 29.17 percentage receive water twice a day,20.82 receive water three times a day while
16..67+rec:::nf-'erwater every other day, the percentage of the respondents that receive water once or
twice 1n 4 pm_*rod of weeks or months as the case may be 1s 16.67 percent. Figure 5 above points
out the quantity of water supplied to the respondents in terms of gallons is highest for 15gallons
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is 2 reason why there are insufficient taps. followed by poor maintenance which can be altribye,

further to the reasons like old laid down pipes. broken pipes etc.: negligence by the CONSUmey,

sediments that cont

highest percent
the area. The next is improved managel

which include their inability to report breakages etc. Other r'e:spﬁndents b§lleved that all the aboye
mentioned reasons can be attributed 10 the fnsufﬂment taps 1n Bosso. Fxgure. 12 above indjcmES
that the source of dissipated water is both Tagwal dam and Bosso dam Tagwal dam. Whij]e Others
said it was Tagwai dam alone which might be attributed to the fact' th'fn_rt stores_ more water ang j
more functional and reliable, then Bosso dam. Figure 13 above signifies that. Inconsistent pﬂ“.e;_
supply is a4 major problem encountered at the treatment plant, followed by inadequate funding
seasonality and inadequate professional manpower.

(;eospatial Analysis | |
LandsatTM and LandsatETM 1mages were downloaded, which are displayed as false coloy
composite images using the bands 2,3 and 4. A subsel of the two dams was made and displayed
on arcGIS and digitized for the different periods (1990, 2001 and 2000). Shapefiles of the water
bodies were created in form of polygons anad georeferenced (0 32°N of the universal transverse
mecartor. After this the area of the water bodies for the different years were calculated using raster u
calculator for the various years. This is done in order to acertain the changes that occur at the
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js0 dam has ghgwn. to have undergone changes much more than tagwair dam. This changes can
.awibuted to nrigational activities which affect both the quantity ar?d quality'mf WHtEl‘(‘lﬁhDU“h
wligible), the construction of the dam consequent on the location. the maintenance of :he d'i;'l
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W the volume of water in the dam fluctuates between scasons. The farms are mainly of
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