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ABSTRACT

The comparative assessment of industrial and agtiatal effluents on surface water qualities of
Ona Stream at Oluyole industrial Estate was carriedt. This was to identify major pollutants,
their effects on water qualities and to ascertaimetpotential of using the polluted surface water
for irrigation purposes. Water samples were collegtat pre-determined points along the stream
and major parameters were analyzed using standardcgdures. Physiochemical and microbi-
ological tests carried out indicated that some pareters gave evidence of pollution due to
industrial effluent discharge. The range of valued some of these parameters included dis-
solved oxygen (DO) 3.0 — 5.5 mg/Dchemical oxygen demand (COD), 64-255 mg/l@nd bio-
chemical oxygen demand (BOD), 26-70 mg/l. Othersrevtotal dissolved solids (TDS), 1285-
2090mg/l and Oil and grease, 6.8-3.4 mg/l. As fgriaultural effluents parameters, DO ranged
between 1.62 and 5.10mg/) BOD was 26-480 mg/l, COD, 64-1750 mg/lcand TDS was be-
tween 1285 and 2250 mg/l. All the values are abdhe Federal Environmental Protection
Agency (FEPA) maximum allowable limit for effluendischarge into surface water. The statisti-
cal analyses carried out showed significant diffees in all the physiochemical and heavy
metal parameters analyzed at 5% significance lekdétage of Ona stream for domestic and irri-
gation purposes was not encouraged due to the hehbtzards it poses as the presence of con-
taminants and heavy metal pollution in large quatifis confirmed this. Development of clean
water technology for water pollution control and pjication of appropriate polices to compel
industries to treat effluent before discharging mtthe stream are some of the recommendations
suggested.

Keywords. Effluents, Agriculture, Pollutants, Ona Stream,dba.

INTRODUCTION sources of generation and its environmental fate
Human health and environmental quality arence generated. Of all the classification of
undergoing degradation by the increasingvastes available, industrial waste is the most
amount of wastes being produced. Wastesccurring source of water pollution (Oyediran,
could be complex in nature depending on th&997). Sustainable utilization of the World's
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resources and conservation for future generareasing rapid and haphazard urbanization,
tions require prevention and control of pollu-technological exploits, large scale farming has
tion and degradation. In the quest for man taffected the quality of surface and underground
increase his food supplies, obtain uncontamiwater and their ability to support life (Ongley,
nated and clean water to drink and limit dam41998).
age to his health and to his possessions, the
chemical, industrial materials and wastes thathe rapid increase in domestic, agricultural,
would have been used to his advantage havaunicipal and industrial wastes in developing
turned out to be the silent conqueror and threatorld under the combined effects of increasing
to his existence (NEST, 1991). The inventivepopulation, industries and urbanization have
ness and curiosity of man have eventually rebeen reported by various researchers viz: San-
sulted in two complementary factors: the indusgodoyin, (1991), Osibajo (2001), Nubi, (2002),
trial revolution and tremendous population exNEST (1991), Ongley (1998), Ogedengbe and
pansion. As long as localization of industryAkinbile (2004). They all remarked that devel-
could be an advantage for economic purposesping countries such as Nigeria suffer from
it also carries along the hazard of environproblems arising from effluent discharge into
mental pollution with it (Ogedengbe and Akin-river courses and agricultural pollution in sur-
bile, 2004). face runoff and ground water sources. In the
light of indiscriminate dumping and release of
Agriculture, which is the backbone of manypollutants and effluents into the environment, it
economies, has also been adversely affected g/ therefore necessary to identify and compare
upsurge in the indiscriminate dumping and disthe impact of industrial and agricultural efflu-
posal of wastes into land and water course®nts on surface water quality.
The continuous pollution of both surface and
underground water sources has reduced tHEhe objective of this study therefore was to
quality and quantity of water needed for genaccess and compare the impact of selected in-
eral agricultural requirements such as meetindustrial and agricultural effluents on Ona
crop water requirements during insufficientstream. To conduct qualitative analyses of ef-
rainfall (Sangodoyin, 1991). The enormity offluents discharged into the stream, physio-
major global environmental problems facingchemical, microbiological and heavy metal
mankind today and the next century is derivedests were carried out. Another objective was to
from the stratospheric ozone layer depletionidentify common pollutants, their effects on the
climate change and global warming. Others arstream and also examine the possibility of us-
acid rain, loss of biological diversity, air watering the stream for irrigation purposes. This was
pollution. The rest include trans-boundaryto ascertain the suitability or otherwise of the
movement of toxic and hazardous wastes whicktream for domestic uses, determine the re-
are caused directly or indirectly by industriali-quired degree of treatment before use and to
zation (Nubi, 2002). also consider the issue of wastewater re-cycling
in the wake of growing water shortage occa-
In the developed world, domestic sewage, insioned by emerging trend of climate change.
dustrial and agricultural wastes are treated at
sewage central works to reduce their toxicitySTUDY AREA AND METHODOLOGY
and discharged into rivers and stream. In NigebPescription of the Study Area
ria, this is not so. Prior to population explosionOluyole Industrial Estate is located in lbadan
agricultural and industrial activities have beerSouth West local government area of Oyo
practiced on a very small scale (Akinbile,State. The State is one of the six states located
2006). The waste generated has been disposetthin the south western zone of Nigeria (Fig.
using simple techniques. However, due to ini). Located on latitude22'N and longitude 3
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58'E, Ibadan is a densely populated city in Ni-are Dissolved Oxygen (DO), which was meas-
geria with a population figure of 874,039 ured with the aid of a DO analyzer, Chemical
(NPC, 2006 provisional census). The city ha®©xygen Demand (COD), Biochemical Oxygen
an annual rainfall ranging between 1260 mnDemand (BOD) and Total Hardness (TH). The
and 1460 mm and temperature ranges betweeest include Chloride, Sulphate, Phosphate,
24.7°C and 29.9C. It has two distinct seasons; Nitrate, Calcium, Magnesium, Total Solids
rainy season from April to October and dry(TS), Total Suspended Solids (TSS), Total Dis-
season from November to March. Ona River isolved Solids (TDS), Oil and grease contents.
a major stream in Ibadan flowing through theBOD analysis was done when samples were
entire length of the city from north to south,incubated for 5 days at 2D. It was aerated
though receiving water from other smaller riv-with a diffused air to alter the dissolved gas
ers within the city. The choice of the streamcontent to near saturation. After five days,
was informed by the fact that majority of indus-amount of DO remaining in incubated samples
tries located in Ibadan are cited very close tavere determined and the five day BOD calcu-
the stream which serves as a means of dispdsted. The quantity and presence of heavy met-
ing off wastes and effluents from theals such as nickel, chromium, zinc, lead, copper
neighbouring industries. Some major industriesind cadmium were also tested for using atomic
in the estate include, Vital Foods, Yale Foodsabsorption spectrophotometry. The presence
Seven Up Bottling Company, Interpak Packagand total count of coliform organisms were
ing and ZarTech Agricultural limited. This detected by bacteriological assay. Measure-
practice has rendered the stream unsuitable faments using standardized solutions were carried
domestic uses (Ogedengbe and Akinbileput to determine presence of chlorides,

2004). suphates, phosphates, nitrates and nitrites in the
samples. All these were done using standard
M ethodology procedures as spelt out in the Association of

Ona Stream was divided into three zones foAnalytical chemists (AOAC) (1990). Statistical
sampling namely; the upstream portion, poinainalysis was carried out using test procedure at
of discharge and down stream portion. Samples% significance level to determine their varia-
were collected at the upstream portion (US) aions .

Aba Alamu / Ago tailor area for both industrial

and agricultural effluents. Along Oluyole ex- ESULTSAND DISCUSSION

tension (DS1), a set of samples were collecte pact of Agricultural and Industrial efflu-
at the point of discharge of industrial effluents,

t on Physical and Chemical parameters of
Another set of samples were collected at Ogun na Stream
Oshun river basin area (DS2) for both industria he levels 'of the physical and chemical pa-
and agricultural effluents at the down stream

. . ameters analyzed for industrial and agricul-
portion. At Ago Igbira / Odo Ona Elewe areay o effluents in Ona stream were as shown in
(DS3) samples for analysis were collected

. . : ¥ ables 1 and 2 respectively. The pH values
the point of leaving the estate (Fig 1). ranged between 7.5 and 8.5 for both agricul-
tural and industrial effluents. The values ob-
ained are well within FAO (1995) maximum
6b'ermissible limits for discharge and water qual-
ity for irrigation.

Chemical and bacteriological analyses of th

tory unit of the International Institute of Tropi-
cal Agriculture (IITA) Ibadan, Nigeria. Chemi-

cal analyses carried out included the pH, using, .jinity levels for the agricultural effluent

a pH meter, total alkalinity which was donej - eased from upstream value of 175 mg /I
volumetrically by titration and temperature was, Tablel) to 214 mg /I at point of discharge

measured with the aid of thermometer. Other OD) which is the upstream and downstream.
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Fig. 1: Map of Ibadan City showing Ona Stream and the points of water selection for analy-
ses
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Table 1: Impact of industrial effluent discharge of physic-chemical parametersof Ona

Stream
Parameters US1 US2 USMV POD DSl DS2 DS3 Range DSMV  Highest
desirable

Temp £C) 28.2 29.8 29.0 315 306 31 32 28.2- 31.20 45
32.8

pH 8.5 7.5 8.0 8.0 7.6 7.6 7.8 7.5-85 71.77 6.5-8.5

DO 5.5 4.7 5.10 3.7 3.8 4.9 3.5 3.5-55 4.07

COD 64 68 66.0 255 235 125 190 64-255 183.3 200

BOD 26 30 28.0 70 58 445 512 26-70 51.2 250

TS 110 115 1125 120 112 104 12 104- 47.9 0.3-10

(mgCaCQq/l) 132

TA 190 175 1825 230 200 185 154.0 175- 179.67 50-100

(mgCaCQq/l) 230

Chloride 428 434 431 46.8 440 405 48 40.5-44.17 250
48

Sulphate 23.8 205 2215 29.3 254 263 19.6 19.637.77 150
29.3

Phosphate 0.66 042 0.54 1.15 1.09 092 156 0.42t.19 0.01-0.1
1.56

Nitrate 1.09 115 112 1.54 1.45 148 1.48 1.08-1.47 45
1.48

Calcium 40.1 355 378 42.5 420 405 412 355-41.23 75
42.5

Magnesium 185 19.3 189 20 165 122 198 12.216.17 30
19.8

TS 1314 1704 1509 1953 1946 1890 2126 13141993.3 1500
2126

TSS 29 28 28.5 33 36 29 36 28-36  33.67 10

TDS 1285 1676 1480.5 1920 1928 1861 2090 12851959.7 500
2090

Oil & grease 6.8 8.0 7.4 175 171 105 334 6.8- 20.33 10-20
334

*Distance -80 -25 0 60 2500 5000

(m)

pH is dimensionless  unless otherwise stated alswari in mg/L

Legend:

usS - Upstream USMV — stgam mean value

POD — Point of discharge DS — wbetream

DSMV- Downstream mean value

* Distance meakfrom point of discharge

Journal of Science and Technology © KNUST August 201



38 Akinbile and Ogedengbe

(DSI) (Table 2), while it increased to 230 mg/1forms downstream with the stream having foul
for the industrial effluent at POD (Table 1).smell.
These by far exceeded the FAO (1995) stipu-
lated limit of 200 mg/l and may be due to un-The contributions of nitrate at the upstream
treated effluents discharged directly into thewere considerably low when compared with the
stream. High alkalinity levels are usually assopoint of discharge for both effluents. The efflu-
ciated with increase in presence of bicarbonatemnt from the poultry has higher concentration of
nd carbonates from effluents and leachataitrate at 165.24 mg/l at POD (Table 2) com-
owever, there was evidence of self purificapared with 1.54 mg/l of nitrate (Table 1) from
tion of the stream at DS3 as the alkalinity levelshe manufacturing industry. This was due to
reduced to 154 mg/1 (Table 1) and 115mg/Hischarge of untreated pen washings/slaughter
(Table 2) and may be due to the travelled dishouse effluents into the stream. There was evi-
tance between two sampling points (DS2 andence of self purification at the downstream.
DS 3 by the stream. Exposure to atmospherd/ater that is contaminated with nitrate proves
and movement away from polluting sourcesharmful especially to infants causing
may have contributed to the noticeable reducnethaemoglobinaemiatherwise callednfan-
tion in concentration levels of alkalinity. This tile cyanosisor blue baby syndroméf con-
was well within FEPA (1991) limit and useful sumed (Akinbile, 2006). It is a serious blood
for land application and irrigation use. Tem-condition in which the nitrates are absorbed
perature increased from US to POD from 29 tinto the blood stream and converting oxygen-
31°C and further increased at DS3 to’G2n  carrying hemoglobin into methaemoglobin.
industrial effluents (Table 1) but the tempera-The level of calcium and magnesium in the
ture trend from POD to DS3 was slightly lowersamples was relatively stable and within ac-
from 28.7 to 29.5C (Table 2) in agricultural ceptable limit. The calcium and magnesium
effluent. Akinbile (2006) reported that notice-values express the total hardness of the effluent
able high temperature confirmed the presencand help to classify the effluent as either hard
of some biological species and their rates ofr soft. The sample in this case is soft. The
activity in such samples. Temperature had asample is suitable for irrigation and also for
effect on most chemical reactions that occur isoil/plant amelioration.
natural systems and the amount of DO gases in
it. High concentration of Sulphate and PhosThe total dissolved solids (TDS) and the total
phate when compared with FAO (1995) limit issuspended solids (TSS) from the poultry efflu-
indicative of presence of the agricultural activi-ents far exceeded the FEPA (1991) limit of
ties such as poultry in the study area. 2000 mg/1 and 50 mg/l respectively at the POD
and DS1. This was as a result of organic waste
The values of the dissolved oxygen (DO) in thelischarged directly into the stream. The pa-
upstream (US) region of the stream was used t@ameters were also found to be inconsistent for
classify the stream as a class Ill stream whicthe manufacturing industry discharged into Ona
means it is slightly polluted (Table 3). Thisstream. It ranged between 1285 mg/1 — 2090
rendered the stream lifeless at this point ofmg/l for TDS and 1314 mg/l — 2126 mg/1
downstream (DS1). The DO values at DS3 inTSS. The effect of these high values would
creased to 3.5 mgd) (Table 1) and 3.9 mgf)  bring about direct bearing on the salinity of the
(Table 2) for both the manufacturing industrysoil if used for irrigation. Salinity of the soibt
and the poultry farm located at Odo Ona Elewsome extent depends on the salinity of irriga-
near the stream respectively. Lower DO valuetion water and this will adversely affect crop
are often associated with increase in TSS, TDSjeld, plant growth and quality of products
BOD and domestic pollutions. Consequently(Akinbile, 2006).
there is a decrease in fish and other aquatic life
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Table 2 : Impact of Agricultural effluent on physic-chemical parameters of Ona Stream

Parameters US1 US2 USMV POD DS1 DS2 DS3 Range DSMV Guide-
line
value
Temp fC) 282 298 29.00 30.8 28.70 29.0 29.50 28.2-29.07 45
30.8

pH 8.5 7.5 8.0 6.3 7.8 7.5 7.5 7.5- 7.60 6.5-8.5
8.5

DO 55 4.7 5.10 1.62 2.0 4.3 3.9 1.62- 3.40
5.10

COD 64 68 66 1750 1200 87 110 64- 465.67 200
1750

BOD 26 30 28 480 250 31 42 26- 107.67 250
480
TS 110 115 11250 223 219 211 193 104- 207.67  0.3-10
(mgCaCq/ 223
)
TA 190 175 18250 214 214 185 115 175- 171.33  50-100
(mgCaCq/ 214
)
Chloride 428 434 43.10 130 133 132 121 40.5-128.67 250
133

Sulphate 238 205 2215 62 50 48 235 19.640.50 150
62

Phosphate 0.66 042 0.54 3.9 228 201 113 0.421.81 0.01-0.1
3.9

Nitrate 1.09 115 112 165.24 1125 45 18 108-58.50 45
165.24

Calcium 40.1 355 378 159.80 140 139.4 101.7 355127.03 75
159.8

Magnesium 185 193 18.9 146.30 138.2 1335 105.2.2-1 12573 30
146.30

TS 1314 1704 1509 12303 2050 1691 2010 13141917 1500
2303

TSS 29 28 28.5 53 50 21 38 28- 36.33 10
533

TDS 1285 1676 1480.5 2250 2000 1670 1972  1285880.67 500
2250

Oil & grease 6.8 8.0 7.40 7.10 6.8 6.8 4.3 4.3- 5.96 10-20
7.4

*Distance -80 -25 0 60 2500 5000

(m)

pH is dimensionless

unless otherwise stated atswame in mg/L
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Table 3 : Parameters (I ndicative of gross organic pollution) used in the classification of sur-
face water quality

Parameters Class| Classl| Classlll ClasslV ClassV

pH 6.5 -8.0 6.5-8.4 5.0-9.0 3.9-10.1 3.9-10.1 56-9
DO 7.8 6.2 4.6 1.8 1.8

BOD 1.5 3.0 6.0 12.0 12.0

NH; 0.1 0.3 0.9 2.7 2.7 0.01-0.1
COD 10 20 40 80 80

SS (mgCaCgll) 20 40 100 278 278

pH is dimensionless  unless otherwise stated alswari in mg/L

Source: Prat (1971) As quoted by Osibanjo, 2001
Class | — Excellent Quality

Class Il — Acceptable Quality

Class Il — Slightly polluted

Class IV — Polluted

Class V — Heavily polluted.

The high values of oil and in grease are indicaphate deficient soil (Sangodoyin, 1991). The
tive of contributions from the manufacturing BOD upstream value of 26 mgDwas further
industrial effluent discharge and oil leakagesncreased at point of discharge to 70 rpdO
noticed at POD and DS3 (Table 1). The DS3Table 1) and 480 mgfl (Table 2) for the
value was higher (33.4); this may be due tenanufacturing industry effluent and the poultry
location of a mechanic workshop nearby anffluent respectively. This was due to increase
the usage of Ona stream as a cheap source farTS, TSS, TDS and COD. Increase in BOD of
automobile washing services. It ranged betweethe poultry effluent at POD to 480 mgDwas

6.8 mg/l — 33.4 mg/1 and does not conform talso due to the nature of organic pollutions pro-
FAO (1995) standard of 10 mg/1. However, theluced in the farm (Nubi, 2002).

values are within limit for the poultry effluent.

It ranges between 4.3mg/1 — 7.4 mg/l. Th@resence of Heavy Metal in water/effluent
variation of oil and grease for both effluentssgmples

along the course of Ona stream is shown in Figrhe analytical concentrations of the heavy met-
10. In case of heavy pollution, prevention ofyis in the effluents and water samples are listed
natural aeration of the stream leading to deatjn Taples 4, 5 and 6 respectively. The heavy
of aquatic life is a normal occurrence. Themetals contained mostly in the poultry effluent
maximum phosphate level in the_sam.ples WaSamples are very well below FAO (1995) and
1.56 mg/l for the manufacturing industryFEpA (1991) maximum concentration limits
(Table 1). This is in conformity with FAO for disposal. However, the industrial effluent
(1995). Phosphate helps in the formation ofyas slightly significant in concentration especi-
nuclei proteins and co-enzymes for plantsg|ly copper and leads at POD and DS3 (Table
hence its suitabilityor irrigation in a phos- ) This was also due to the nature of raw mate-
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rials used in the industry. CONCLUSION

A comparative analysis of the impact of indus-
Impact of Agro-industrial Effluent discharge trial and agricultural effluents discharged into
on Microbiological parameters of Ona Ona Stream in Ibadan, Nigeria was carried
stream. out. Out of the two effluents in terms of physi-
The results of the microbiological test of bothcal, chemical and microbiological parameters
effluents and the water samples are as reportedonitored, the agricultural effluent was consid-
in Table 7 and 8 respectively. It was generallyered to have higher pollution effects. A great
observed that there was evidence of faecal arelidence of organic pollution observed in the
bacteria contamination of the effluent and watestream was predominantly from slaughterhouse
samples along the river course. The total colieffluents and domestic wastes. Low values of
form counts for the effluent was 6.0 x*18nd DO and high values of COD, BODSS and
2.5 x 1G cfu/ml for both the agricultural and TDS were observed. In terms of presence of
industrial effluent respectively (Table 5). Theseheavy metal content, Ona stream was found to
values are well above FEPA (1991) limit. be moderately polluted from the industrial ef-

fluents than that of agricultural effluent. It was
From the comparative analysis of the results ofoncluded that surface runoffs, leakages, ve-
the physico — chemical parameters using T-testicular emissions and untreated effluent dis-
and ANOVA, chloride, calcium magnesium charged by some industries may have contrib-
and total measured have a significant differuted to the level of metal contents in the stream.
ence At 0.05 level of confidence. This was atThe impact of faceal and bacteria contamina-
tributed to introduction of some other sourcegion on the stream was observed throughout the
of pollution at the downstream other than thesampling points and its pollution concentration
agro industrial effluents. was quite high.

Table 4: Impact of Agricultural Effluent discharge on Heavy metals Ona Stream

Parame- UslT Us2 UsMv POD DS1 DS2 DS3 Range DSMV Guide

ters line
value
Nickel 0.005 0.015 0.012 0.024 0.017 0.003 ND ND- 0.01 3
0.024
Chromium ND ND - 0.004 0.002 ND 0.003 ND- 0.0025 0.1-1.0
0.004
Zinc 0.30 0.34 0.32 042 0.4 0.4 0.2 0.2- 0.33 5
0.4
Lead ND <0.001 - 0.025 <0.001 <0.001 0.532 ND-0.27 0.1
0.532
Copper 0.005 0.005 0.005 091 0.12 0.12 0.64 ND-0.36 1
0.91
Cadmium ND ND - 0.002 <0.001 <0.001 0.021 ND- 0.008 1
0.021

Except otherwise stated, all units are in g/mL
Legend: ND — Non detectable, Heavy metatgril)
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Table 5: Impact of Agro Industrial effluent discharge on Ona Stream

Parameters Agricultural effluent  Industrial effluent FAO Values
Temp £C) 31.5 32 25

pH 6.9 6.9 6.5-8.5
DO 1.4 1.6 2.0
COD 1830 380 350
BOD 550 100 10

TH (mgCaCq/l) 240 170 350
TA (mgCaCQ/l) 225 255 200
Chloride 160 54.5 100
Sulphate 84 34.4 20
Phosphate 4.5 1.94 3.0
Nitrate 262.4 191 10
Calcium 166.0 75.8 20
Magnesium 150 23 20
TS 2820 2035 2000
TSS 70 45 40
TDS 2750 1990 2000
Oil & grease 9.7 19.2 10
Nickel (g/ml) ND 0.059 ND
Chromium (g/ml) 0.004 0.008 0.01
Zinc (g/ml) 0.025 0.581 0.01
Lead (g/ml) 0.025 0.035 0.005
Copper(g/ml) 0.008 1.50 1.0
Cadmium (g/ml) 0.004 0.004 0.001
Total coliform count 6.0 x 16 25x 16 1in 100ml
(cfu)

Total plate count (cfu) 8.7 x 10 4.0x16 -
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Table 6 : Impact of industrial effluent discharge on heavy metal contents of Ona Stream

Parameters USMV POD DSl DSs2 DS3 Range DSMV Guideline

value
Nickel 0.012 ND ND ND ND DN ND 3
Chromium - 0.005 ND 0.003 0.001 ND- 0.002 0.1-2.0
0.005
Zinc 0.32 0.002 <0.001 ND ND ND- - 5
0.002
Lead - 0.013 <0.001 ND ND ND- - 0.1
0.013
Copper 0.005 0.026 0.002 0.001 <0.001 <0.0@002 3
-0.026
Cadmium - 0.002 <0.001 <0.001 ND ND- - 1
0.002

Except otherwise stated, all units are in g/mL

Table 7: Impact of Agricultural effluents dischar ge on microbiological parameters of Ona
Stream

Parameters us Effluent POD DS

a Total plate count at 36 for 24 9.6x16 8.7x 10 6.3x10 5.2x16
hours

b Total coliform count at 3& for 24 4.3 x1G 6.0 x 16 48x18 3.7x168
hours

c Distance (m) 80 0 2500

All units in cfu/m (Colony forming unit)

The feasible impact of agro-industrial effluentfrom the test carried out, usage of the stream
on water quality showed that the industriedor agricultural purposes such as livestock and
within Oluyole Estate rarely treat their effluentsirrigation will have adverse negative effects on
before discharging them into the Ona streanplants, crops and animals. Also, evidence of
This is dangerous to both human and aquaticoliform pollutant in the stream had rendered it
life as evident in DO reduction. Furthermoreunsuitable for domestic purposes especially for
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Table 8: Impact of industrial effluents discharge on Microbiological parameters of Ona
Stream

Parameters us Effluent POD DS

a  Total plate count at 35 for 24 hours 9.6 xf0 4.0 x16 2.8 x18 3.8 x16

b Total coliform count at 3& for 24 43x1¢ 25 x18 18x16 2.6 x16
hours

c Distance (m) 80 0 2500

All units in cfu/ml (Colony forming unit)

areas around Ago-lgbira community. This wasrop management techniques. This is to deter-

due to high level of contamination occasionednine their effects on crop yield and suitability

by human feaces being passed into the streafor use a source of irrigation water.

in this area. Sound management of environ-

mental-friendly effluent is among the issuesFinally, development and application of clean

that are of major concern in maintaining thetechnology; which involves treatment of agro

quality of earth natural resources for healthyndustrial discharges, municipal waste water for

sustainable development. safe reuse in agriculture should be encouraged.
This is to be used for waste treatment re-

The following are the recommendations fromcycling and for water pollution control consid-

this study; ering traditional and indigenous practices.

Periodic assessment, data collation and analysis

and systematic reporting of environmental polREFERENCES

lution to appropriate agencies are recomakinbile, C.O. (2006). Hawked Water Quality
mended. The need to re-inform industries using and its Health Implications in Akure, Nige-

central drainage systems channeled into Ona ria, Botswana Journal of Technolog$(2) :
stream of proper treatment of effluents while 70-75
conforming to minimum safety standards be-

fore final discharge becomes inevitable. Alsoassociation of Official Analytical Chemists
mathematical models should be generated for  (AOAC) (1990). Official Methods of

predicting the level of pollution at different Analysis, 18' Edition, Arligton, Virginia.
portions on the stream. These models can be

formulated after repeated sampling and analysispod and Agriculture Organization (FAO)
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