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Abstract:

This study was carried out to evaluate the effects of abattoir waste and tissue paper industrial effluents on River llo, Ota,
Ogun State. It assessed the physical and chemical parameters of the river. Water samples were taken at five different
locations along the river for a period of 24 weeks. Sampling was done during the late rainy season (August to October) and
during the early dry season (November to January). The sampling Stations were: upstream (SS1) which served as control,
tissue paper effluent discharge point (SS2), mid-point tissue paper and abattoir effluent discharge point (SS3), the abattoir
effluent discharge point (S54) and downstream (SS5). The physico-chemical parameters of the water samples were analyzed
using standard analytical methods and results of laboratory analysis were analyzed using analysis of variance (ANOVA)
and Duncan’s Multiple Range Test (DMRT). Results indicated significant differences (p<0.05) in all parameters between the
sampling stations, except for temperature. Sampling Stations SS2 and SS4 had the highest mean values for all parameters
except dissolved oxygen. This study revealed that the discharge of abattoir waste and tissue paper effluents into river Ilo had
brought about a wide range of fluctuations in physico-chemical parameters of the river.
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1. Introduction

Water is a vital resource for agriculture, manufacturing, transportation and many other human activities. Despite its importance, water
is the most poorly managed resource in the world (Fakayode, 2005). In farming areas, the routine application of agro-chemicals is the
major source (Altman and Parizek, 1995; Emongor et al, 2005). In urban areas, the careless disposal of industrial effluents and other
wastes may contribute greatly to the poor quality of the water (Chindah et al, 2004; Emongor et al; 2005; Furtado et al, 1998 and
Ugochukwu, 2004).

The pulp and paper industry, because of its diverse nature, can release a wide range of compounds into the aquatic environment.
Research done on pulp and paper effluents has implicated fiber and suspended solids, colour and turbidity, and organic and nutrient
enrichment loads as the three conventional pollutant factors with adverse environmental impacts (Owens, 1991).

Slaughter activities, if not properly controlled, may pose dangers to the farmers, butchers, the environment as well as the consumers.
Abattoir effluent reaching streams may contribute significant level of nitrogen, phosphorus and biochemical oxygen demand and other
nutrients, there by resulting in stream pollution (Chukwu et al., 2008). These effluents will reduce stream physical and chemical
qualities, more so pathogens from cattle waste could be transmitted to humans. The objective of this study is to determine the physical
and chemical characteristics of River Ilo and assess the impact of these effluents on the physico-chemical characteristics of the river.

2. Materials and Methods
2.1. The Study Area

Map of Ota showing River Ilo and the sampling stations is shown in Figure 1. The Ota segment of River Ilo where a tissue paper
industry discharges its effluent and an abattoir is located is the main thrust of the study.
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Figure 1: Map of Ota showing River Ilo, Ota, Ogun State and the Sampling Stations
Source: Field Survey (2013)

Water samples were collected at five different points along the flow path of River Ilo. The description of the sampling stations and
their distances apart are indicated in Table 1.

Designation Distance Apart (m) Features

SS1 - Sampling station located upstream of tissue paper industrial effluent

SS2 350 discharge point. Serves as control.
Tissue paper industrial effluent discharge point.

SS3 70 A point between tissue paper industrial effluent discharge point and
abattoir effluent discharge point.

SS4 100 Abattoir point of effluent discharge

SS5 350 Downstream of the point of Abattoir effluent discharge

Table 1: Sampling Stations Description
Source: Field Survey (2013)

2.2. Water Sample Collection
Water samples were collected in duplicate from each sampling stations in the morning between the hours of 7.00 and 8.00am. Samples

to be taken for analysis were collected in labeled 1.5 litre plastic bottles. All sampling containers were thoroughly cleaned before use
and rinsed with the appropriate sample before the final sample collection. The water samples were transported to the laboratory
immediately for physico- chemical analysis of the samples.
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2.3. Measurements of Water Physico - Chemical Parameters

Water temperature was determined in-situ using mercury-in-glass thermometer. pH was determined using pH meter (HANNA
instruments, pH 211 Micro processor pH meter). The method of measurement for dissolved oxygen(DO) was by the electrometric
method using a DO 300 water proof portable meter. A Lovibond Comparator Disc was used to determine a colour similar to that of the
sample and results were taken in colour standard of Hazen units, HU.

The method of mass difference (Ademoroti, 1996) was used to determine total solids while for total dissolved solids (TDS) and
electrical conductivity, Mettler multi-parameter meter (HANNA, USA) was used and the results were taken and recorded as mg
dissolved solids per litre of sample and micro Siemens per centimeter (uS/cm) respectively. The difference between the values
obtained from both the total solids and total dissolved solids was recorded for total suspended solids of the water samples.

ie. TSS =TS - TDS

HACH 2100 Turbidimeter was used for turbidity determination. Ethylene diamine tetraacetic acid (EDTA) titrimetric method was
employed (APHA et at; 1998) for total hardness (TH) and Calcium hardness. The result was taken in ppm (part per million). The
difference between the results obtained from total hardness and calcium hardness was recorded for magnesium hardness i.e.

Mg hardness = Total hardness — Ca hardness.

Nitrate and Phosphate was determined via the use of the Portable Spectrophotometer (HACH DR/2400) and results read at mg/L NO5’
- N and mg/L PO,’- respectively The Argentometric (Mohr) method was employed in chloride determination

2.4. Data Analysis
The physico-chemical data collected were subjected to statistical evaluation. One way Analysis of Variance (ANOVA) to test for

significance among the means, and Duncan Multiple Range Test (DMRT) to separate significant means using Generalized Linear
Model (GLM) were done.

%hlzﬁzl\l/letlsof significant differences in each physico-chemical parameter among the sampling stations is shown in Table 2.
Parameters | Units SS1_ 882 583 S84 585 ANOVA | WHO
Temperature | °C (zf;fssg.@ (zf;f%).l) (zgf{g.m <2jéf3?g.1) 17 %9.0) 0 | <P

pH (5.55%2.99) (6.266)?;.23) (6.33%.59) (6.2.26-(;.08) (6.46166-77.48) 0.29 | 60-9.0
Dissolved mg/L 5.08" 3.05° 4.19° 3.57° 421° 93.01 s
Oxygen (1.59-7.49) | (0.62-6.12) | (1.37-6.48) | (0.46-6.87) | (1.13-6.85)
Colour HU (?igg(())e) (?gjg(a)) (3248-383561) (2551 ) fgr)) (i%)g%c) 111.98 >
e a d b C
Total Solid | mg/L (59?57-' f§5.7) (155.3-1291 50) (891.523-29415%.9) a 1314.‘2-1(9) 1.8) (931 .22?3%.7) 858081 | NS
TS | mell (43.99.-2921}).3) o8 .62?3222.0) (48?79—?;3.0) (592.é%'22991.0) (5%?&%.1) 15307.77) 500
TSS meg/L (165.39.-2989.7) (2é.739-'19 53725) (10?2-'(1)33.1) (14&.?206%2) (10?2-' 33;3.5) >.67 20
Turbidity | mg/L (1309-;73.9) (4;.329:f19510) (1;?3'-4954;‘5) (3;.1?822%.9) (27%-;27.3) NS >
Conductivity HISII/C (481 .L;?fss?.S) (13176%??01) (1223:)>?i?)36()2) (14479.;;%00) (142;52-32b 1.3) NS 250
Hasdnoss | ™ (321.-7699) (38 ) 523) (152.-8733) (631.-%39) (%-1936) 265.24 1| 500
Ca Hardness | mg/L (12 2 .-8;) (225: 01‘(‘;0) (gz1 0 52) (2567 * gcz) (2578 ! g;) 181.07 )
C a e b d
Hai\gﬁess mg/L (15;931) (§3;6733) (é—zig)) (17:3821) ((;1_939) 237.58 -
Nitrate | me/L (0.411'?836.52) 01102 | 057 | @i 22.0) 0 6e | 97| 10
d ) C a b
Phosphate | mefL. | o155 en | 0051 | 014089 | 03016 | o2mian | 31 ]
Chloride | mg/L (3328'—2 Z;) (320—'1131a 1) (344? ;9 g;) (234—'412 5b3) (3420 —8 2;) 37.98 250

Table 2: Mean Values of Physico-Chemical Parameters at the Sampling Stations from August 2010 to January 2011
SS: Sampling Station; NS: Not Supplied
Different superscript within a row indicates significant different at p < 0.05
Source: Field Survey (2013)
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4. Discussion

The water temperature of all the sampling stations was not significantly affected. However, sampling station 2 (SS2) recorded the
highest mean value, followed by sampling station 4 (SS4). Since a degree rise in temperature increases the rate of chemical reaction,
this shows that there is decomposition of organic matters by coliforms, leading to heat generation and this might have contributed to
the high-water temperature at these sampling stations. The pH obtained from this study was 6.18-6.92 which is within the WHO
tolerance limits of 6.0-9.0 for the discharge of wastewater from all industries into river. However, the mean pH value for all the
sampling stations shows that River Ilo is slightly acidic.

The mean Dissolved Oxygen (DO) values obtained from the study fell below 5mg/L except for SS1. The standard for sustaining
aquatic life is stipulated at Smg/l, a concentration below this value adversely affects aquatic biological life, while concentration below
2mg/l may lead to death for most fishes (Chapman, 1997). Complete absence of DO results to anaerobic condition, putrefaction and
the development of foul odour. Also lack of DO in acute cases may cause the water body to become dead or devoid of aquatic life
(Chukwu et al, 2008).

The values of other physico-chemical parameters such as colour, total solids, TDS, TSS, conductivity, total hardness, Ca hardness, Mg
hardness, nitrate and chloride have their values increase sporadically at SS2 and SS4, the points of effluent discharge. However, these
values are lowered at SS3 and SS5, showing natural and self purification of the river. Phosphate value was highest only at SS4 and
high phosphate value of a stream could lead to oxygen reduction with subsequent effect on aquatic organisms (D Amelio, 2007).

In conclusion, using WHO (2004) recommended limits as bases for comparison, the level of DO, colour, TSS, conductivity and odour
were above the acceptable range for all sampling stations except for SS1 where they are lower, where parameters are within the
recommended limit, the values were mostly on the high side, tending towards the edge, especially at SS2 and SS4 where the effluents
are discharged into the river. This study has shown that the effluent from the two industries have a negative impact on the water
quality of the receiving river and continued discharge without treatment of the effluents in the river may result in severe accumulation
of contaminants along the river course.
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