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Abstract

The impact of municipal and industrial weste discharges into Asa river in Tlorin, Kwara State, Nigeria was investigated.
Sections of the river along its course within the metropolis were studied by collecting water samples from five different
points; Asa Dam, Unity Bridge, Station Bridge, Amilengbe Bridge and Kangile Village. Sampling and analysis were
carried out at monthly interval (April 2008 to March 2009) for 2 period of twelve months covering both the rainy and
dry seasons. Concentrations of ammonia — nitrogen (NEH; - N), carbon dioxide (CO,), dissolved oxygen (DO) and
biochemical oxygen demand (BODs) were determined at each sampling point as & measure of organic pollution in the
river. The results indicate that the quality of Ase river water was acceptable before entering and afier leaving the 10Wn
but pollution sets in as the iver flows through the town indicating that the river receives significant inputs of wastes
from both domestic and industrial sources. Also, the level of pollution was found to be season dependent.
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Introduction

The potential pollution index of Nigeria rivers was still considered to be low (Zosteman, 19761).
However, the astronomical growth in population (as revealed by the 1991 and 2006 national population
census) with the resultant increase in human activities pose & serious threat o river water quality due to
increase in the rate of discharge of erude domestic and trade sewage into sreams and rivers which out-steps
the self — purification capabilities of the rivers. This results in severe deterioration of river water quality.
For example discharge of water containing high ammonia level into Okrike river near Port-Harcourt from 2
fertilizer company was reported o have caused massive fish kill and socio — economic problems for the
artisanal fishery industry in the surrounding village. Similarly, rivers Rido and Romi in Kaduna were
reported to be grossly polluted by spillage of petroleum product from the Kaduna refinery (FEPA, 1991)

Asa tiver catchment basin is about 1040 \m® in area, stradding two states of Nigeria (Osun anc
Kwara). Of this, only about 309 km? lies in Osun State (Oyegun, 1983). The importance of the river to
socio — economic growth of Tlorin town and its environs can not be over emphasized. The river serves as
water source for both industrial and dJomestic uses. About 70 % of domestic and industrial water
requirements of the town and its environ is obtained from Asa river. That probably explains why most
industries in the town are sited along its bank or its tributaries. Besides this, the river is being used for
agricultural activities such as irrigation of farmlands and fishing. It is also used for recreational purposes
(particularly at Asa Dam). .

In view of the above — mentioned importance of the river to the town, coupled with the phenomena
growth in population (as shown by 2006 national population census figures) and economic activities in the
town in recent time with the resultant effect on the water quality of the river and the health implication of
this on the Tesidents (WHO, 1976). the river deserves constant monitoring. Hence, this study was designed
to measure the level of organic pollution in the river as an assessment of the impact of both domestic and
industrial waste discharges into the river. %
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Materizls and methods
Sampling Site

The map showing the sampling sites is as shown in Fig. 1.Five sampling points were identified along
the river’s course in the town. They are:-
Point 1 (4sa Dam): - The river is dammed at this point with large volume of water before the river enters
the town.
Point I (Unity Bridge): Tt is about 5 km from point L. The river receives significant run — off waters from
farmland and industrial effluents between points I and II. _
Point I (Station Bridge): This point is about lkm from sampling point IL. The river receives run — off

_water from streams and drainages from heavily populated residential area. Significant commercial activities

with the resultant huge waste generation occur between points II and IIL

Point IV (Amilengbe Bridge): This is about 1.5 km from point ITL. The river receives a lot of run — off from
drainages and refuse dumps between points III and IV.

Point V (Kangile Village): This is at the outskirt of the town. It is about 8 km from point IV.
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Fig. 1: Map of Ilorin metropolis showing the sampling points on Asa River
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Sampling

ximately monthly intervals from April 2008 to March 2009 (12
months) covering both the rainy and dry seasons. Sample collections usually took place between the hours
of 7.00 and 10.00. Standard sampling method for river water was used (Hanson, 1873, Olajire and
Imeokpariz, 2000). Samples for the determination of dissolved oxygen (DO) were collected in pre -
cleaned dark glass containers and fixed on the spot with Winkler reagent while pre — cleaned plastic
containers were used for samples for NH;-N and CO- determination.

Samples were collected at appro

Methodology

ded for the analysis of river water were used for the de_ztermination of all

Standard methods recommen
fment of water samples were done according 1o

parameters (Onianwe ef al, 1991). Storage and trea
recommended standard methods (APHA-AWWA-WPCF, 1975). All reagents used in this work were of

analytical grade.

Results and discussion

The results of analysis are shown in Tables 1 — 5. The value of each paramsier for the month is an

average of three determinations.

Table 1: Concentrations of NE;-N, CO,, DO and BOD:; at Point 1(Asa Dam)

Parameters é E 5 5 % r‘é g é % E E é
NH;-N (mg/l) 73 6.8 6.7 6.8 6.7 6.0 5.8 4.5 7.8 7.8 7.8 7.9
CO, (mgl/l) 35 3.6 3.6 35 3.6 33 3.6 3.8 3.6 3.4 52 3.4
DO (mg04/1) 17.4 18.0 18.8 19.6 19.7 199 214 246 210 18.8 16.7 172
3 55 3.6 5.6

BOD; (mg0y/) 54 52 5.0
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) Table 2: Concentrations of NHs-N, CO,, DO and BOD:; at Point IT (Unity Bridge)

& p i o o - — > &) > o z
] : — —_ — ] = £
Parameters % E E = = % é :“Z. IE ﬁ = 2
. =
| = .
I‘ NH;-N (mg/l) 15.5 13.5 13.3 13.1 12.5 115 115 10.5 115 13.0 14.5 12.
CO, (mg/h) 2.8 2.9 2.9 3.0 3.0 3.1 3.9 3.6 3.5 3.0 2.6
DO (mg0-/1) 14.7 14.9 15.0 153 15.8 16.6 17.0 18.4 14.9 1238 11.6
BODs(mg0,/1) 7.4 6.6 6.6 6.4 6.3 5.8 54 4.2 54 6.6 77
e =
Table 3: Concentrations of NH;-N, CO,, DO and BOD:; at Point IIT (Station Bridgs
[Parameter
prad
= E > o P
; B i & o & ¥ 2 z 2 =
—_ G < —_ \ s (@ O = - = E
j < = = 2 2 7 ) z = = E =
|
|| NHz-N (mg/l) 14.9 14.7 14.6 14.5 14.0 13.5 12.7 11.0 12.8 145 16.1 13.6 14.1
{CO: (mg/l) 24 2.6 205 2.6 2.8 2.9 +9 3.6 3.3 3.0 2.4 %5 2.9
|
| DO (mg04/1) 11.8 122 12.8 134 142 14.7 15.7 15.8 13.7 12.0 10.6 11.2 13.2
! . ”
BODs (mg05/T) 7.6 7.4 7.9 7.1 6.8 6.0 50 4.7 5.8 7.2 8.6 7.9 6.9
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DO and BOD; at Point IV (Amilengbe Bridge)

) Parameter
> o & = > & Z
) & ‘ Z = B o Z = :
& < =) = &) o =2 = 51
= § 8§ B =z & o = =& = E s &
NH;-N (mg/l) 16.0 15.8 15.5 15.1 14.5 14.5 14.0 12.6 13.5 154 17.3 16.5 15.1
CO, (mgh) 22 2.3 2.4 2.7 2.5 3.0 32 3.5 3.6 2.9 1.8 2.2 2.7
DO (mgO;./I). 11.6 11.8 12.5 13.1 139 14.0 142 14.6 12.5 10.2 9.3 11.2 12.4
BOD;s (mg0-/1) 8.4 8.1 8.1 8.0 7.9 7.8 7.6 5.0 7.4 7.8 8.8 8.6 7.8
Table 5: Concentrations of NH;-N, CO,, DO AND BOD:; at Point V (Kangile Village)
& > z, = O e = > Q Zz = &
< x 1% o 2 =2 <
Parameter & > 2 = 3 2 s S = =< = <
NH;-N (mg/l) 74 6.9 6.8 6.7 6.8 6.1 5.9 4.7 6.9 74 8.3 7.8
CO, (mg/) 3.5 3.7 3.8 3.5 3.6 3.7 3.8 4.0 3.7 3.5 3.3 3.5
DO (mg0./) 170 179 189 193 193 19.8 21.1 2453 20.9 }8.8 162 171
BOD;(mg0-/1) 53 5.1 49 4.6 4.2 3.8 3.3 2.9 3.6 4.8 5.5 5.1
NH;-N concentrations were generally low in Asa dam and Kangile village ie. the first and last
sampling points with anmual average of 6.8 and 6.2 mg/l respectively. It rose steeply at the Unity Bridge
with a value almost twice that of Asa Dam. This sharp rise in concentration could be attributed to the
discharge of wastes carried by tributaries which empty into the river between point I and IL. Also, the
discharge of industrial effluents into the river by the industries which are mostly locted between points I
and T is another strong contributory factor. Many of the industries in the town are sited along points I and
11 as the region is an industrial layout. The concentrations continued to rise at station bridge (Point IIT) and
reached a peak at Amilengbe (Point IV) before finally dropping sharply at Kangile Village (Point V).
Points I and IV are both located within the heart of the town with heavy residential population with
resultant heavy waste generation (both domestic and commercial), which ultimately finds its way into the
river via run — off from streams, drainages or by direct discharge of solid /liquid waste into the river.
According to Manahan (1 993), NH; is the initial product of the decay of nitrogenous organic waste and its

presence frequently is

indicative of such waste. Consequently,
downstream strongly indicates continuous addition of nitrogenous
industrial sources downstream. This position is

the increasing concentration of NH;-
organic waste mainly from domestic and

further corroborated by the increase in Biochemical Oxygen
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Demand (BODs) down stream in similar pattern with NH;-N up to Amilengbe bridge and a decrease in the
carbon dioxide (CO,) content (due to increase in level of photosynthesis i.e. increase in CO, consumption)
25 a result of increase in the deposition of domestic wastes particularly human waste into the river.

Siens of eutrophication such as massive growth of green algae and aquatic plants on the surface of the
river were discernible at points II, Il and IV with consequent decrease or absence of fish as a further
confirmation of pollution of the river by domestic wastes. However, the drop in value of NH;-N, BOD;s and
the rise in CO» at Kangile village, which is on the out-skirt of the town can be -ascribed to ‘self —
purification’ process of the river. According to Soltero (10), one of the most important indicators of organic
pollution in the course of a river is the development of an ‘oxygen — sag’ along the river. The concentration
of Dissolved Oxygen (DO) decreases from Asa Dam (Point I) down to Amilengbe Bridge (Point TV) and
then increased again at Kangile village. The ‘oxygen — sag’ noticed between point I — IV (Fig. 2) is a
further confirmation of the organic pollution at these points occasioned by indiscriminate discharge of
domestic waste either directly into the river or as run — offs through drainages or streams, which finally
enter the river.

A general trend that could be seen from the Tables (1-5) is that highest concentrations of DO and CO;
were recorded in the month of November while lowest concentrations were recorded in February and vice
versa for NH;-N and BODs. The explanation for this could be that the month of November was the last
month of the rainy season coupled with characteristic heavy rainfall in the last two preceding months, there
was large volume of water in the river with the consequent increase in ‘self — purification’. While on the
other hand, the month of February corresponded to the last month of dry season and the river was
characterized by small volume of water with little’ self — purification’ capability. Also, during the dry
season, there was easier accessibility to the river banks for various human activities such as dumping of
refuse , defecating etc unlike the rainy season where the banks became difficult to reach.

Levels of DO, BOD;s and eutrophication are known to affect the survival of fishes in river. The
presence and types of fishes in a river have been used as ‘indicator’ of the river water quality. For example,
absence of fish indicates gross pollution; presence of some fishes only indicates some pollution while 2
river which supports a wide variety of fishes may be considered clean (Jonnalagadda et al, 1991). Between
points I and IV, no fishing activity was noticed, indicating heavy pollution but intensive fishing activities
were observed at Egbejila (before point I) and the Asa Dam (point 1) indicating little or no pollution at
these points.

On the basis of water quality classification adopted in 2 pumber of countries according to Prati ef al
(1971), Asa river water quality was acceptable at Point I (Asa Dam) and Point V (Kangile village) in term
of BODs while Point IT (Unity bridge) and point III (Station bridge) were slightly polluted and that of point
IV (Amilengbe) was polluted. On the basis of NH;-N, the river was polluted at point I and V and heavily
polluted between points I — IV. The trend of the results obtained is similar to the work of Ajayi and
Adeleye (13), Jonnalagadda et al (Jonnalagada et al, 1990, Adebayo and Adediran, 2005).
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Fig. 2: ‘Oxygen sag’ Aiong Asa River
Conclusion

From the resnlts contained in the Tables above and comparing with standards used in water quality
classification, it can be concluded that Asa river was polluted especially with organic pollutants as a result
of waste being discharge into the river and +hat the level of pollution increases down stream as it fransverse
the heart of Tlorin town. However, the river was able to recover from the pollution shortly after leaving the
town due to ‘self — purification’. Also, the level of poilution of the river was high during the dry season and
low during the rainy season because of the small volume of water in the river with little ‘self-purification’
capability. The waste being discharged into the river apart from poliuting the river, causes shallowness of
the river thus rendering it non — navigable. Because of this, the use of the river for water transportation is

made impossible.
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