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EFFECT OF WASTE DISCHARGES ON THE WATER QUALITY
1§ OF ASA RIVER IN ILORIN, NIGERIA.

| 5 A ADEBAYO AND G.O ADEDIRAN

Department of Chemisiry, University.of llorin,
P.M.B. 1515, Ilorin, Nigeria.

ABSTRACT.
Sections of Asa river along 1ts course in Tlorin Eware State Nigeria, were studied over a period
of 12 months (covering the raining and dry seasons) to determine the effeci of various
mumicipal and industrial waste discharges on the water quality of the river. Water samples
were collected from jour different points along the course. Sampling and analysis were carried
ouit ar monthly intervals berween July 2003 and June 2004. The following parameters were
monitored at each point in order fo assess the water guality of Asa river: pH, alkalinizy, colour,
turbidiry, conductance, dissolved and suspended solids, total hardness, levels of magnesium,
sodium, polassium, calcun, 1otal Iron, manganese, lead, copper. nitrate, sulphate, chloride, L
ammonia, Dissolved Oxygen (DO). Biochemical Oxygen Demand (BODy) and carbon dioxide T

(CO,).

The results showed that the | evel of pollutior varied depending on the season and that
the water quality was acceptable before entering the town and becomes unacceptable as it
flows across the heart of the town indicating significant pollution from both industrial and
municipal waste discharges.
INTRODUCTION .

River pnllution.acourdmg to Goulden
(1) is the presence in concentration higher than
pormal in natural waters of dissolved or
suspended  foreign materiels such as  silty
chemicals or metallic elements.

Pollutants are generally introduced nto
the aguatic environment in significant amounts a8
waste, accidental discharges or s bye-products
of manufacturing processes 07 other human
activities.

The problem of river pollution in acute

environ is supplied from Ase Tiver. Major Industies
in the town are sited along its bank or its tributaries.
The river is also being used for recreational purposes
serving as 2 tourist attraction centre (particularly the
Asa Dam). Because of the importance of the river to
the town, it deserves constant monitoring for quality
criteria. Hence, this study was designed to assess the
impact of both domestic and industrial discharges on
the guality of the River water.
MATERIALS AND METBODS. ‘

Sampling Sites: In this study, four sampling

points were identified as follows:
i PointI (Asa Dam) — at this paint, the river is

form came up in
result of growth in both population and economic
activities following the Industrial revolution
when the rate of discharge of crude domestic and
trade sewage into Streams and Tivers out-stepped
the self-purification capabilities of the rivers
resulting in severe deterioration of Tiver water
quality (2)
Although the potential poliution index
of Nigerian rivers was on the average considered
by Zosteman t0 be low (3), as the planned
modernization of Nigerian economy matures, the
use of rivers for waste disposal will increase and
except a control programme is initiated early
enough, Nigeriz will find herself battling with

problems which are better avoided.

Asa river lies between lat. 8°36'and
%24’ North and between Jongitude 4°36" and
4°10" East The river catchment basin is ebout
1040k in aree, stradding two States of Nigeria
(Osun end Kwara). Only about 300km” lies in
Osun state (4). The Tiver is very significant to the
socio-cconomic growth of Tlorin. 1t is being used
for agricultural activities such as irrigation of
farmland and fishing. It provides over 50% of
fresh fish supply to the town. Apart from these, it
provides water source for both industrial and

domestic uses. More than ¥ of domestic and

Industrial water requirements of the town and its

the industrialized countries as 2 i

dammed with a large volume of water. It is

before the tiver enters the town.

il. Point I (Unity Bridge) — This is about 2ian
from the sampling point L The river at this
point reccives significant run-off waters
from farmland and some Industrial effluents.

ii. Point I (station Bridge) — This is Jess than
1 km from the sampling point 1. Significant
human activities such .2s farming, dumping
of refuse and dungs occur between point T
and TIL The river also receives run-off from
sreams  and  drainages  from heavily
residential area.

iv. Point TV (Amilengbe Bridge) — It is 2
distance of about 1.5km from the Station
Bridge. A lot of run-off into the river from
drainages and refuse dumps OCCUTS at this
point. .
Sampling: sampling Was carried out at

approximately monthly intervals from July 2003 to

June 2004 (12 months) covering both ‘the rainy and

dry season and took place between 08.00 hours and

12.00 hours. Samples were collected in polythene

bottles, which were previously soaked in mitric acid

and washed with distilled water before sampling.

Standard sampling method for river water was used

(5). Samples for the determination of dissolved

Oxygen were collected in pre-cleaned dark glass
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containers and fixed on fhe spot with Winkier ~ Table L Each figure is an average of thres
qeagent, while those for the determination of — measursments.
metal ions were preserved with HCL Temperature: The temperaturss of waters
Methodology: Standard methods are in the range of 22-31°C with the highest recorded
* ecommended for the analysis of river water were  for the last sampling (Amilengbe Bridge). The
used for the determination of all parameters (6).  temperature was aiso found to be dependent on the
Storage and treament of water samples were  season. Highest temperature was rtecorded in the
gdone according to Fresenius e al (7) and APHA  month of February (for ecach point) which
(8). Analyses of the samples usually commenced corresponded  to  the peak of the dry season.
within 2 hours of collection and were psually  Significant increase in iemperature was observed at all
completed within 48 hours. the points except point 1(Asa Dam), suggesing
RESULTS AND DISCUSSION thermal pollution at these points.
The result of the determination of
various water quality parameters are contained in
s RFETEES:

rezson for the increase in pH value as shown by
the average of 7.6 from 7.1. An gll time high
value of 8.6 tecorded for point IV (Amilengbe
Bridge) in the month of February could be due to
eutrophication (9). The waier at this point was
characterized by massive growth of green algae
with the consequent ' :

e

Hydrogen ion concentration (pH): A
Jook zt pH data shows that the veriation in the pH
of point 1 18 relatively small (0.5) compared to
other points i.e. the pH is fairly constant Lower
pH values were recorded for the rainy ssason
 with the lowest figure of 6.9 recorded for point 1.
The influx of alkaline effiuents from industrial
sites berween point 1 and point 11 could be the

TABLE 1: Result of Analysis

Asa Dam Unlry Bridge Station Bridge Amilengbe Bridge
6.9-7.4(7.1) 7.0-7.9(7.6) 7.0-8.2 (1.7) 7.1-8.6(19)
22-26.0 (23.5) 25-27(25) 25 -29 (26) 26-32 (29)
25-160 (62) 35-200 (97.3) '35 -200(97.9) 50-225(121.3)
3.3-51.5(15.9) 7.5-57(22.2) 7.5-55.8 (21.2) 8.2-59(27.9)
45.2- B0.8(66.4) 95,1410 (288.3) 162.4 —405.9 (319.2) 187.3-533 (407.8)
48-150 (112.8) 80- 262 (187.5) 102 -340 (227) 121-352 (252.8)
12- 60 (34.8) 46 -86.8(70.9) 43-150 (87.0) 62-204 (120.0) It
i i?;"r'%t!
gl g
my cacoy/l) 35-65 (48.3) 45170 (114.7) 45190 (130.9) 50-240 (157) : tj’é‘ 7
fardness (mg cacos/l) 26-48 (34.7) 24-116 (79) 24— 132 (85.9) 24- 144 (100.3) . L?‘g
£1-112(6.7) 6.4-30.7(213) 6.4 -40.1 (22.7) 6.4-353(25.1) K
(mg/l) 3.1-5.8 (4.5) 2.1-8.7(6.0) 2.1-12.6 (6.9) 2.9-14.6 (8.8)
6.5-12.9 (5.9) 14.5-18.3(16.8) 15.2—22.0 (18.7) 17.3-22.1 (20.3)
1.0- 6.6(5.4) B.5-14.4(11.9) 9.5-15.1 (12.5) 11.2-16.2(13.9)
0.1 —-09(04) 0.6-1.8 (0.8) 0.8 -1.5 (0.6) 1.0 -2.8(1.2)
ND. 0.4-0.9 (0.6) 0.5-1.4 (0.8) 0.6- 1.6 (1.0)
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Nitratz (mefl) 02 -09(0.5) 0.4-1.6 (1.1) 05-1.9(1.2) 0.6-2.2(1.5)

Sulphate (me/l) 7.6 -40 (19.2) 20-91 (47.2) 1554 (37.6) 20.0 - 47.0 (29 ﬁﬁ

Chiorids (me/l) £.0—20 (16.0) 2045 (352) - 60 (42.7) 21 98 (65.5)

Ammoniz (mefl) 40-73(63) 10.6- 14,0 (12.3) 105-15.6 (13.5) 12.1- 168 (1

DO (mg0-/l) 15.9-23.8 (18.6) 108-166(143) | 9.6-149 (10.4) £5-13. (g f&rﬁ)}

BODs (medy/l) 2248 (3.9) 3.4—6.9 (5.6) 3.9-7.8(6.0) 42 -84 (1.1)

CO: (me/l) 2.6-3.2(2.9) 20 -3.0(24) 1.5-2.0(2.3) 12-2.9(1.1)

$i0: (mefl) 64— 88 (77) 84— 140 (123) 65— 144 (125.1) B0— 198 (172.7)

Pb (me/l) ND 0.5- 1.2 (0.6) 0.6 —1.4(0.9) 1.0 - 18 m———al 4
5 ¥ A b —-16(1.4 ;

Cu (mg/l) ND 03-1.0(0.3) 0.4-1.2 (0.8) 0.8 -1.6(1.2) : \J =

Dot ety
Colour,  Turbidity, Solids and
Conduetivity: Highest figures for Colour were
recorded at point TV reaching a peak value of 225
(Hu) in the month of February. This could beas &
result of eutrophication process and also low seli-
purification capacity of the river as 2 result of
low volume of water in the river at this time. The
constant addition of waste (mostly organic) could
also be responsible. The increese in the value of
solids in the river could be atwibuted to the
deposition of waste from the residential areas into
drainages and streems which then empty into the
river. This increase in solids increases the level of
conducting ions and thus electrical conductivities
also increases as can be seen in Fig 3.
~ Expectedly, the increase in solids also increases
the turbidity as well as the colour unit of the Tiver
water.

points varied widely with the lowest value being

recorded in the month of November, the last .

month of the rainy scason marked by large
volume of water in the river.

Meximum figure of 352 mg/ 1 was recarded for
point TV, the last sampling point in the month of
February, the peak of the dry season. Wide
variations in conductivities were observed at
pointsi1, 111&1V. Variation in point 1 was
fairly wide. The wide variations suggest that
considerable amount of dissolved ionic substance
enter the river due to indiscriminate dumping of
waste at these three locations. Lower values
recorded in the month of November could be due
to dilution as a result of large volume of water in
the river.




-essentially due to the presence of bicarbonates.
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Alkalinity and Toral hardness: Wide variations
were observed in the figures of alkalinity and
otal hardness for all the sampling points excep:
for point 1. Point 1V recorded the widest
yariation. This shows continuous and cumulative
effect of high allaline content ‘of the waste being
discharged into the river. The decomposition 2nd
release  of some inorganic compounds DY
cediments  increase the dissolved  salts
concentration. The alkalinity of the river water 18

Calcinm, Magnesipm, Sodium and
Potassiuns: Lowest vaiues for each of these ions
were tecorded for point | and highest  vaiues
recarded for point 1V which indicates continuous
addition and accumuiation of these ions to the
river as it flows across the town. High vaiues of
sodium or pomssium could be ascribed to
domestic activities such as washing (usvally due
to sodium or potassium sozp being used
domestically). This is evident along one of the
tributaries where clothes and vehicles are being
washed. The high values of these important
nutrient jons enhance the growth of aquatic plants
over the surface of the river.

S e

This trend of the alkelinity is reflected in the pH
of the water.

washed into the river during the rainy scason and
continue to accumulate 10 teach its peak during
the dry season when farming activities along the
riverbank is usually teduced to the minimum.
Significent amount of Sulphate and Chloride are
introduced into the rivers as & result of industrial
and domestic activities. The increase in SO; and
Cl jon concentration 2s shown in the figure afier
point 1 could be attributed to discharge of
effiuents from 2 sozp and detergent industry and
soft drink bottling industries Jocated berwesn

Nitrate, Sulphate and Chloride: Nifrate
concentrations estimated as N-NQ, were in the
range of 0.2mg/l to 2.2mg/l with the highest
“figure recorded for point IV. No appreciable
increase in mitrate was observed for point 1. The
high values recorded for point 1V could be
atiributed to domestic weste. A similar tend is
observed for Sulphate and chloride. The high
values of Sulphate and Nitrate observed could be
due to agricultural wastes as & result of intensive
farming along the bank of the river after point 1
where fertilizers are being used. These ions are
Ry, SRR ERTTSRS

Ammonia-Nitrogen, Dissolved oxygen of the river as indicated in figure 7 shows that

E

(DO), Biochemical oxygen Demand (BODg) and
Carbor Dioxide (CO): One of the most
jmportant indicators of organic pollution is the
development of an ‘oxygen-sag’ along the course
of & river (10). The ‘oxygen-sag’ along the course

there was constant addition of pollution to the
river down stream. This was confirmed by the
increase in Biochemical ~Oxygen Demand
determined after five days of incubation &t 20°C
(BOD;) as well as the increase in NH:-N (as
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initial product of the decay of nitrogenous
organic waste and its presence frequently is
indicative of such waste, and 2 decrease in the
CO, down stream due to increese in the
deposition of domestic wasies particularly human
waste into the river. The Jowest vilues of DO for
each point was recarded in the month of February

apparently due io the small volume of the water
at these points with littie self—purification .The
growth of aquatic plants on the surface of the
water at points 11, 111&1V during the drying
season and decrease in the number of fish is &
further confirmation of pollution of the river by
domestic wastes.

Total iron, Manganese, Lead and
Copper: The concentrations of fhese metals were
generally high at point 1V. On the overall basis,
there was substantial variation in the metal
concentrations over the sampling periods. The
high concentration of these metals could be
attributed to the discharge of industrial effluents
rich in these metals as well as dumping of wastes
from various motor mechanic and metal welding
workshops into  the river. Vehicular emission
" over the sampling points (11, 111&1V) also be 2
source of thesc mefals especially lead (12). A
trend observed in these data was the increase in
the values of the pollutants during the dry season.
This could be due to the Jow volume of water in
the river which consequently affected the ‘seli-
purification’ capability of the river. Also the

indiscriminate dumping of refuse and buman
waste reached the peak at this period because the
river benks were cleared and could easily be
reached by the people unlike during the rainy
season where the banks Were over grown with
bush. As the rains began to cOME, the value of the
pollutents decreased s 2 result of increase in the
volume of water and ‘self-purification’ of the
river and Teaching the minimum in the month of
November which coincided with the last month
in the rainy season and usually characterised by
‘heavy down pour.

On the basis of water quality
classifications adopted in 2 pumber of countries,
Prati et al (13) established the clessification of
surface water quality shown in part in Table 2.
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Table 2: Water Qualitv Criteris

HEEE
;

£: L Parameter Excellent Acceptable \ Siightly | Polluted | Heavily '
& ' i - - | | Poliured 1 1 Polluted l i
b | PH | 6.5-8.0 | 6.0-8.4 | 5.0-0.0 [ 3.6-10.1 | 2.0-10.1 ! B
= | DO | B8-112 | 25-125 | 50-150 | 20-200 [ 20-200 { I
e \BO‘D_: | 1.3 3.0 | 6.0 12.0 . 12.0 | l '
- meosl) | | | ‘l :
B | NH;(me/l) [ 0.1 [ 03 | 0.9 27 | 27 | 5
3 Cl'(mg) | 50 |-150 1300 | 620 | 620 l i
Total Fe (mg/l) | 0.1 I 7 [27 5 |
Comparing Table 2 above with Table 1, supports & Wide Vvariety of fishes mzy be
it was found that the quality of Ase River was congidered clean. No fishing activities wes i
barely accepreble in term of their pH values. On observed in the section of the river studied from v
the basis of the average BOD: recorded for the unity bridge to Amilengbe indicating poliution in
siver, it shows that the water quality 2t Asg Dam the river but before the Asa Dam, at Egbejile, :
was acceprable while that of unity and station Odore in Ase LGA intensive fishing  was L
wers slightly polluted and that of Amilengbe was observed indicating no Serious of A1Y poliution 2t i
polluted. this point. it
H In term of Ammoniz (NF:-N), the river t can also be concluded that waier from
E was heavily poliured with average ammoniz tne river (after the Dam) is unfit for drinking by
e o values at 6.3mgll, 12.3mgll, 13.5mg/l end oo as 2 result of high vaiues of BOD: (19) and At
14.6mg/l for Ase Dam, unity, station and toral iron contenr which must DOL exceed 100
+ Amilengbe  TESPEC ively. This  cannot be pg/l.

unconnecied  with the dumping of refuse and
human domestic wastes info the river particularly ‘ REFERENCES
ar station znd Amilengbe. 2 Goulden P.D. (1978), Environmental

1
Tn term of total ron concentration, the Poliution, 1-3.

5 d warer guality at Asé Dam was acceptable while 2. e, L. (1978), River Pollution —
g 4 S) fhat of umity and station Were slightly poliuted Causes and Effects, 3.
i : and that Amilengbe was poliuted. Form the table, % Zoeteman B.C.J. (1876). The potentizl
5 fne zverage value of total iron at the unity bridge Dollution Index as 2 Tool for River
wase greatsr than that of station. This could be Water Quality Management., £35-90
ascribed to the activities of iron welders and 4. Oyegun R (1983), Water resourcss m
motor machanics close 10 the sampling point and Kware State, 5-10.
partly due 10 washing of vehicies at & sweam 5 Hapson, N.W. (1973), Official,
(zlong the Dew Yidi road) which empties into the Standerdized 2nd Recommended
sz Tiver at gbout this point. Methods of Analysis, 323.
6 Onianwa, P.C, Adeyemi, O.G. and

The Tresults obtamed in this work
followed & similer trend 2s +he tesult of Ajayi et
gl (14) end Saleu (13) es well & that of
Jonnzlagadde et al (16,17).

CONCLUSION

Tt could to seen from this result that
water of Tiver Asz was polluted and the level of
poliution increased down STEEM &5 it transverse
the heart of Ilorin tOWD. Also, the level of
poliution was high during the dry season and low
during the rainy season.
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