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W In this study, effects of land use practices on st

quality of Kaduna River in urban Kadunawere assessed li reszti:rl t‘Wa'ter
he area into five zones of varyingland use activities WZter sairﬁyllzg
were collected from every zone and analyzed for about .twenty(20) WI;.’[GT‘
quality parameters (PH, EC, BOD, DO, TFS, FS, S, K, Ca, Cr, Mn, Fe
Ni, Zn, Cu, Br, Rb, and Sr). Student test was used to c:)mp,are,the r;1ai1;
yalues of the parameters for pairs of the sampling points. The results
obtained revealed that the main values of the parameters for the land use
zones associated with industrial activities are, in most cases, above the
limits specified by FEBA. With exception of four (4) parameters
(Dissolved Oxygen, Nickel, Beryllium, and Rubidium), the parame:>rs
determined exhibit significant variation between the compere-.
sampling ‘points. The potential causes of these trends and their
implication in the study area have been discussed.

Key words: stream water quality, water quality parameters, stratifying,
sample point.

1 Introduction

Like most other developing
countries, Nigeria has for a long
time, embraced the concept of
industrialization as the pivot for
overall economic growth. Hence,
since the 1960's the various
national development plans have
consistently emphasized
industrial development as the

means of achieving increase in the
national productive capacity as
well as improving living standard
of the people. Unfortunately, these
economic and developmental
objectives have tremendous
environmental implications that
led to pollution and degradation of
the environment and pathetically,
a complete depletion of
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nmental resources at tm'ws,
he immediate
the industrial

enviro
in almost all 1t
environments Of
belts in the country.
Prior to 1960's and 7
industrial activities
urbanization were at their lowest
bb in Nigeria, most of the
environmental resources such as
water, air, and land were in
relatively standard quality and
safety. River Kaduna was one of
those resources, Which passes
safety and standard Yuality of
water. According to Beecroft
~ (1988); the Kaduna south water
~ works/Board (KSWB) gauging
~ data for 1947 to 1970 shows a
- medium flow rate of eight (8)
~ cases, and the mean for

d 70's when
and
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These pollutants have noy, tur
the river Int0 a complege hhe
color during the dry seasq, an(dck
smelly 0dor (i.¢. the dischyy,  °
dense, black liquid C()n(aih?re
chocking and caustjc W)lar?]g
gases). Beecroft (1988, furthee
argued that, in the dry season [hr
discharge falls appreciam:
reaching its lowest during
months of January, February and
March when the flow in the Mver
has to be supplemented by release
from a purpose-build eqyy,
reservoir (The Kingimi dap See
Figure 2.1) in other to Support
water abstraction at the municipg]
treatment works.

Therefore, rapid urbag |
industrialization, social
development, population growth
anq an increase in industria]
activities in urban Kaduna are
expected to cause water pollution

ar}d water resources depletion in
RiverKaduna..

2 Statement of Research
Problem

Kaduna urban area is drained bya
major river called river Kaduna.
Previous studies such as Beecrof, |
(1988) and field observations
have established that abstraction
of water and discharge of toxic
chemical effluent by industrial
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:;d municipal .scfrvicetq in urban
o duna ArC giving rise o t}m
dcwriomtion ot‘ both water qua.hty
d flow regime of the river
?{Iaduﬂﬂ- while this particularly
alls for continuous monitoring of
water quality level, giving the
immense importance of the river
o the Kaduna urban area, it
Spccifically calls for proper
examination of spatial variation in
he pattern of determination since
such a pattern has to be taken into
sccount both in identifying the
key areas that contribute the must
to the deterioration, and in
formulation and implementation
of any meaningful guideline for
water resources conservation and
management in Kaduna urban
area. -
In essence an analysis of such
spatial pattern can highlight the
particular or group of urban
activities or sectors that should be
of primary concern in controlling
the level of stream water pollution
inurban Kaduna.
As no much research
documentation on this 18
available, the need for empirical
fesearch becomes highly
imperative and this constitutes the
problem of interest to this
research.

Abubakar et al. Vol. 6, No. 1. 2015

2.1 Aim and Objectives

The aim of this research is to

critically analyze the spatial

variation in stream water poliution

in urban Kaduna, with a view to
identifying key sources (and their
spatial extent) of the pollutants to
the river Kaduna. The aim shall be
achieved through the following
objectives.

1. To classify Kaduna urban
area into different spatial
units contributing water to
the Kadunariver.

2. To collect and analyze
water sample for quality
parameters and use the
water quality data and
assess the level of
pollution in each of the
spatial units.

3. To compare the analyzed
parameters for different
units to evaluate spatial
variation in the level of

pollution.

3 TheStudyArea

Kaduna metropolis occupies a
total area of 260° km and is located
on latitude Lat. 1052° N, Long
7 44°E. Kaduna is situated at the
center of the Northern Nigeria. It
was established and laiddownasa
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apital city 10 SCIVe the

tectorate of Northern ngCl:la
PIO;(E)CW by the British colonial
lvl(l)vernmcnt. With the creation of
s%tates by the F ederal government
in 1967, Kaduna cea§ed .to be the
capital of Northern Nigeria. [t now
serves as the capital of Kaduna
state and has emerged as a
strategic center for industries,
Army, Defense, commerce and
educational institutions. As at
2006, Kaduna had a population of
760,084. At a growth rate of 3.5%

planned €

per annum, it is expected to havea

population of 600,000 or more by
the year 2030. Figure 2.1 shows
the location of Kaduna on the
greater Kaduna River catchment
while Figure 2.2 shows the major
sectors/wards of Kaduna urban
area that are drain by the river and
its tributaries.

4  Methodology
Selection of Sampling Points
Reconnaissance survey was
conducted during the months of
October 2011 to F ebruary 2012 to
obtain comprehensive
information the number of
cl}annels linking the Kaduna
River to the varioug segments of
Kaduna town, Following these
field visits, it was established that
there are five significant zones
which are identified baseq on their

Abubakar et al. Vol 6 Ve

L gy
sources from where way
Cr

draining into the riye, K iy,
The pC.)intS Where Chsduna__
conveying water frq Mne|
sources and drain intq 4  “Uch
were subsequently Se]ecterlver
points from where wate, s 8
for this study were Conepes,
These points/zones gy KCted.
Stadium, Makera, Bye_paSSaWOJ
Kudenda. The quality par,, e?nd'
considered have inclyge Pers
conductivity, dissolveq OxXyger
D.0. BOB, COD, TS, ks § 7.
Ca, Cr,Mn, Fe, Nj, Cu, Zn,B; ,Rb’
and Sr. | Ty

Water Sampling Procedyr,
Samples were collected from g
m%d§tream where reasonable
mixing between water apg
discharged effluent are thought to
be occurring, therefore
immediately after the point where
a drain is discharged.To collect
samples, 1000, 500 and 250
plastic bottles were use; (as
recommended in the standard
methods for water and wast
water analysis 15" edition 1980,
published by American publc
health association Washington
D.C USA) the bottles Wer
submerged to about Sem beloY
the water surface and inch®
against the direction of flow, %7 S

were screwed on while the filling
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or Analysis Procedures
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. .
Showing Parameters and ¢

pable 1 2 analyses he Methods use jn determini

ghem during analy mining

pgrﬂmc‘ers Methods

/

DisSOIVEd Oxygen [D.O.]. YSI Do/T meter. '—

oH. Coning EEI Digital PH meter

conducting: Beckman laboratory conductivity meter.

Chemical Oxygen Demand [COD].
Bio-chemical Oxygen Demand [BOD].
Total Solids [TS]

Filterable Solids [FS]

Metals And Heavy Meters

Acidified Dichromate Method

HACH Man metric Tech

Gravimetric.

“V7,

I Special -TXFR i.e.

Total reflection x-ray fluorescent.

—

Statistical Analysis

Descriptive statistics (Mean,
Standard Deviation and Standard
Error of the Mean) were
calculated for each water
parameter determined for each of
the water sampling stations. This
is to enable offer a good
descriptive account of the spatial
variation in water quality of the
river. Student's t-test was
subsequently used to further
assess the significance of
variation in the quality parameters

determined between pairs of

sampling stations. This is to
enable identify the main spatial
locations that vary significantly

amongst the five sampling
Stationg

S RESULTS AND
DIScussioN

Table 2 presents a summary of
description statistics (mean,
standard deviation and standard
error of the mean) of each of the
19-water quality parameters
determined for each of the five
land use zones.

Descriptive Statistics of the
Water Quality Parameters

Determined
From Table 2 on the other hand

attempt a comparison, using
students't-test, of pair of land use
zones with the view of identifying
those that most significantly
contribute to the spatial variation
discharge of effluent into the

Kaduna River.

Levels of Individual

Parameters
PH
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The L g V
”npling stations en -8.4,
<l N ‘I\VC‘
C
value ©f b'u (he stream watcr

. ¢t 1¢ lh r Cldlc
"“hlL.‘mlrr}:ricq from strongly &

‘ I[y ¢ -
qua

and

» ' A[ Ka\VO an

to weakly ]b:SI\Cvater is weakly
Stadium. “[ By-Pass Bridge aqd
idic and at BYTES" T 1 basic

o the water is weakly Dds>t
Kaduna kera. the water 18
hile at Makera, how

Ly idic. This goes to Sho
strongly 8¢ iculture,
that mixed Agrl q

: jal land uses an
Residential la ! in
i ote weak acidic
commercial promote ot ¢
condition. While mixed light to
medium industrial, Residential
and agricultural land use .promote
slight alkaline condition .and
heavy industrial and 11.g}-1t
Agricultural promote ac'ld'lc
condition. Since the PH limits
specified by FEPA range between
6-9 it can be said therefore that it is
only at areas of mixed heavy
Industrial and light Agricultural
that the PH level is altered at
extremely below the specified
limit. This means attempts and
controlling deterioration in PH
level of River Kaduna should be
concentrated around the activities
gomg onat Makera land use Zone,

Electrical Cq
The mean vy
Substantially
land use 70ne

nductivity (EC)
alue of EC varies
between the five

s. But as similar 1o

» Makera Zone has values that
are ext

remely above those of other

Abubakar et al.

)
stations by over 100()0/0, ol I5
by area of mixed mediyg, | OWeq
industrial, Agricultural 1an?1 hght
promote very low levelg of Usg
the area. Wy

In
Dissolved Oxygep, (])0)
Unlike PHand EC are
Residential/Commercigﬁ/ ,
ural promote COmpg,
higher DO meap valueg an(;lt\}/fly
O m g
Industrxal/Agrlcultural/ eS,de |
al promote mediuy p 1le i
while those of [ngqy,
promote the lowegt levelg %‘}‘]1
means, the major source of th‘_S
eifluent into the riye, is hUmalS
actlvities concentrate Withip [hg
Commerc1a1/Residential/Agricuh
ural land uses zones,

ds of

J

{’.rlclll[

Cl'temical Oxygen (COD) anq
Bio-Chemical Oxygen Demanq
(BOD)

The pattern of COD and BOD are
almost exactly the same as that o
EC, with the areas associated wilh
industrial activities contributing
comparatively higher levels mo
the river than the other areas. Tléf
similarity in pattern betweenEi; |
BOD and COD as obgerved h:;eto |
expected since EC 18 1;23215 of |
greatly influence the o
chemical oxygen that1s

by aquatic lives.

.1 (TDS)
Total Dissolved golid (T

Scanned by CamScanner



vigerian Journal of Tropical Ge(’g"aplu;
!

nd Filterable Solids (FS)

‘The land uses associated wigp,
mdustfia.l activities  maintaijp
comparatlvcly higher levelg of
1pS than the other areag.
However, only at Makera is the
level above that specified by
FEPA while EEPA specified 2459
as the upper limit, the Makera hag
4876 of TDS and 3800 FS as mean
values. This certainly reflects the
effects of discharges through
industrial waste water of severa]
dissolvable solids in the river.
Thus, even the perceived
contribution of agricultural
activities to soil erosion and
sediment yield is not causing
significant increases in TDS in
KadunaRiver.

Metallic Ions
The concentration of all the metals
(Potassium, Calcium, Manganese,
[ron, Nickel, Copper, Zinc,
Beryllium, Sulphur, Rubidium
and Strontium) is all
comparatively higher at the two
areas associated with industrial
activities in urban Kaduna (i.e.
Makera and By-Pass Bridge). In
most cases, the differences in the
Concentration between the each of
these two areas and the other look
dpparently large. While it is not
difficult to advance industrial
discharges as the major cause of
the observed highly elevated
tvels of various metals whose

/lhubakar el al. Vol 6. No. 1, 20
Ul . iY0, . /J
Conce 1
)articnﬁratlons were determined.
indul;tm!y at Makera where the
aau r‘la activitiesg
‘mpdratlvcly

hig
of almogt anlfvhcr, the levels

. the ¢
determineg ar clements

: ¢ above the
Maximum permissibe i m:

S
FEPA. p Mblehmltsetby

J—

ls)?rt;?::tcomparison of the

ers between the
Sampling

A closg look at table 3 reveals that
Beryllium, Rubidium, Dissolved
Oxygen and Nickel are the only
Parameters that are not
signiﬁcantly differentiated among
the pairs of sampling stations.
This suggests that differential in
land use type in Kaduna urban
areas are not causing significant
changes in the levels of the four
water quality parameters. All the
other parameters considered
indicate significant difference
between most of the compered
sampling stations. In particular,
the differences tend to be
significant either between the two
industrial areas, or between the
industrial and other areas. This
suggests that the major causes of
significant changes in the levels of
most of the considered water
parameters in Kaduna url?an area
is industrial activities. This seems
to be in good agreement with the
observation of several other
research workers to the effect that

816
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in most industrial urban areas .of
developing countries, industrial
activities serve as major source of
stream water pollution (see for
instance: Balarabe etal; 199

6 Conclusion

Itis clear from the results obtained
here that contrary to what might be
expected, non-industrial urban
activities in Kaduna Urban Area
do not cause significant rises in
levels of key water quality
parameters of River Kaduna. On
the other hand, however, almost
all the parameters determined are
at elevated levels that are above
the limits specified by FEPA. It
can therefore be concluded that
despite the efforts by
governmental and other agencies
towards fighting the phenomenon
of stream water pollution in,
especially, urban areas associated
with industrial activities,
industrial activities are still
causing significant negative
changes in water quality of the
KadunaRiver.

7 RECOMMENDATIONS

Consequently, it is recommended
here that there is the urgent needed
for a change in the present
approach toward combating
stream water pollution by
industrial activities. More
particularly, there is the need for
strict enforcement on the

Abubakar et al. Vol. 6, No, )

guidelines for control ing
pollution of stream wat
However, it is recommen ded ter.
more frequent monitoring
carried out of the NON-indygy
zones with a view to asc@rtainri]al
the stage in time when POllutin
from the zomes will peg, '
significant enough as to Warrme
some remedial measures, ant

Ustrig)
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