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ABSTRACT
The study was conduct to examine the effects of urban wastes discharged into some streams in
Enugu, the capital city of Enugu State of South Eastern Region of Nigeria. The rivers’ water samples
were analyzed for some physicochemical features using standard methods. The results show gross
pollution of the surface waters at the city centre. The turbidity, colour, EC, TDS and pH values ranged
from1500 – 1930.7 NTU, 650 – 2850 Pt – Co, 29.80 – 1011.40 µS/cm, 158.3 – 1000.20 mg/l and 5.2 – 8.0
mg/l respectively. Iron, copper, manganese and lead had concentration ranges of 6.24 – 27.36 mg/l;
2.28 – 5.98 mg/l, 1.10- 3.05 mg/l and 3.02 – 5.21 mg/l respectively at the city centre sample location.
However, the values of the examined anions except nitrate were within the recommended limit.  The
rivers showed some recovery at a point after the city centre. The results raise concern considering
the fact that majority of the urban dwellers depend on these surface waters for domestic, agricultural,
and industrial uses.

Key Words : Urban wastes, Parameters, Pollution, Toxic metals, Physicochemical,
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INTRODUCTION
Water is a basic necessity of life. The needs for
good water quality for human use have been
variously stressed. However, surface water
resources have of late come under search light
because man’s activities on earth are fast
degrading such water bodies. The aquatic
environment especially surface waters have
become disposal sites for domestic, agricultural,
industrial and trade wastes. These activities impact
negatively on these water bodies.
Recent researches1-4 showed that surface waters
in some parts of Nigeria are heavily loaded with
wastes resulting from human activities. The
effects of such waste load can be easily seen in
changes in the physicochemical and biological
parameters or indicators of water quality. For
instance, increase in organic load indicated by
BOD values, dissolved and suspended solids,
temperature, metallic contents, etc are all
indicators of pollution of water ways. The health
implications of such contamination of waterways
are enormous. Researches into river characteristic
impacted by wastes5-10 also indicated heavy metal

pollution, organic loadings, rises in temperature,
conductivity, degradation.
Waste disposal management in Enugu metropolis
is highly inadequate as evidenced by heaps of
domestic and trade wastes easily noticeable at
every refuse collection point. Many residents,
markets and industries see available streams as
veritable safe places to dump their refuse. During
rainy season, flood carries the refuse from
dumpsites into river courses thereby increasing
the deterioration. These streams equally serve the
residents as sources of water because town water
supply has collapsed and only very few homes
have potables water supply. Furthermore, the
streams serve as irrigation water for dry season
farming to gardeners and farmers down stream
and in suburbs.  All these waters are highly
contaminated and so may be the crops grown by
irrigation with the waters. The cumulated effects
of the pollution are on human beings.
Enugu urban is made up of three Local
Government Areas with high population density.
The 2006 National Population and Housing Census
put the population at 722664 (unadjusted)11. Enugu
Metropolis has some surface waters which have
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their routes through various parts of the town.
The population engages in various domestic,
commercial, industrial and agricultural activities
to earn living. All of there activities generate
wastes of various types and with the inefficient
waste disposal system, it is estimated that at least
a substantial portion  of the generated wastes are
disposal into these surface waters in the
metropolis.

AIMS  AND  OBJECTIVES
To examine the level of contamination of the
streams by physicochemical parameters.
To access the impact of human activities in the
metropolis on the water quality.
To compare the contaminants levels with the set
limit by regular agencies such as WHO, FEPA,
NAFDAC in Nigeria.
To determine the effect of seasons on the pollution
load of the river.
Recommend remedies of needed to prevent the
hazards from water pollutants.

MATERIAL   AND  METHODS
Sampling points and samples
The surface waters studied were Asata river,
Nyaba river and ogbete river. Three sampling
points were created at different points in the river
courses for each river. These points were located

at upstream before the river use, at the city centre
and downstream. At the city centre, sampling was
sited as close to the major sources of pollution
such as markets, industries, residential quarters
etc as possible. Grab samples were collected from
these sampling points periodically between the
months of July and March and a total of two
hundred and seventy samples were analyzed. The
samples were collected using white plastic
containers kept below the water surface to avoid
air entrainment and corked underwater. Samples
for metal analysis were treated with conc. HNO3.
Samples were either analysed on the site with
Hach potable water laboratory pack or
transported to the laboratory in an ice bath and
stored under refrigeration till analysis.
Water analysis
All the samples were analysed as specified in
analysis of water and wastewater12, American
water works association13,14 and standard methods
for water and effluent analysis15. Metals were
analysed using BUCK  scientific AAS
spectrophotometer (model 200A)

RESULTS   AND   DISCUSSION
The results of the physical and chemical analysis
of the water samples are presented in Table 1 to
Table 3.

       Parameter
                      Sampling point 1                  Sampling point 2                  Sampling point 3

July – Sept Jan-March July-Sept Jan-March July-Sept Jan-March
Turbidity (NTU) 750 600 1750 1500 850 700
Colour (Pt/Co) 954 800 2850 2400 1015 980
pH 8.5 8.0 5.07 5.02 6.00 6.02
Electrical 22.5 24.5 29.8 31.08 26.0 27.0
conduct. (µS/cm)
TDS (mg/l) 16.68 20.75 209.45 220.11 160.76 172.01
Iron (mg/l) 0.75 0.66 6.65 6.24 2.48 2.53
Manganese (mg/l) Nil Nil 1.52 1.66 0.51 0.62
Copper (mg/l) 0.03 0.05 2.23 2.28 0.21 0.28
Lead (mg/l) 0.05 0.06 3.02 3.21 1.03 1.42
Nitrate (mg/l) Nil 0.06 120.01 122.00 60.01 64.52
Chloride (mg/l) 6.58 6.88 150.01 181.21 75.00 78.00
Sulphate (mg/l) 12.02 14.23 100.02 110.00 21.01 22.31

Table 1 : Physicochemical parameter values of Nyaba river
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      Parameter
                    Sampling point 1                     Sampling point 2                  Sampling point 3

July – Sept Jan-March July-Sept Jan-March July-Sept Jan-March

Turbidity (NTU) 100.0 98.2 1650.3 1720.0 350.3 361.4

Colour (Pt/Co) 150.0 131.8 650.0 681.3 231.4 361.4

pH 6.9 6.8 5.4 5.8 6.2 6.4

Elect. Conduct.(µS/cm) 122.6 113.3 270.3 285.8 211.2 242.5

TDS (mg/l) 81.00 92.10 158.30 164.50 101.20 110.40

Iron (mg/l) 0.65 0.98 25.22 27.36 16.40 16.70

Manganese (mg/l) Nil Nil 2.10 3.05 1.01 1.21

Copper (mg/l) 1.25 1.27 5.98 4.21 3.24 3.30

Lead (mg/l) 2.06 2.08 3.07 3.11 2.13 2.26

Nitrate (mg/l) 35.01 38.11 250.02 250.14 60.41 62.00

Chloride (mg/l) 20.31 40.12 50.03 55.10 22.33 28.21

Sulphate (mg/l) 45.11 50.21 201.31 242.10 82.11 90.78

Table 2 : Physico-chemical parameter values of Ogbete river

          Parameter                         Sampling point 1                 Sampling point 2              Sampling point 3

July – Sept Jan-March July-Sept Jan-March July-Sept Jan-March

Turbidity (NTU) 120.0 113.7 1850.0 1930.7 221.5 228.1

Colour (Pt/Co) 140.3 152.2 841.3 950.2 180.3 185.2

pH 7.2 7.3 6.1 6.3 6.8 6.9
Elect. Conduct. (µS/cm) 285.8 290.01 950.3 1011.4 320.3 340.2

TDS (mg/l) 460.20 482.80 950.30 1000.20 650.40 666.80

Iron (mg/l) 0.60 0.80 21.21 27.01 12.32 14.42

Manganese (mg/l) Nil Nil 1.02 1.10 0.72 0.74

Copper (mg/l) 0.98 1.21 4.08 4.20 2.24 2.80

Lead (mg/l) 0.02 0.33 4.30 5.21 1.01 1.23

Nitrate (mg/l) 30.01 32.10 80.11 100.21 40.11 43.14

Chloride (mg/l) 91.46 92.00 180.00 110.00 70.21 72.11

Sulphate (mg/l) 41.30 45.10 142.00 180.00 110.01 100.01

Table 3 : Physico -chemical parameter values  of Asata river

A look at the results in (Table 1 to Table 3) show
variations in concentrations of the parameters in
relation to sampling location, season and river
source. In (Table 1), the concentrations of the
physical parameters except for pH  and TDS were

higher than the recommended maximum allowable
values of these parameters in surface water by
World Health Organization.16 National Food and
Drug Administration17 and Standard Organization
of Nigeria18. Such high values of turbidity and
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colour are objectionable and destroys the aesthetic
nature of surface waters. The levels of the iron,
lead and other metals were higher than the
allowable quantities in water. The high
concentration of these metals (Fe=27.06mg/l and
Pb=5.21mg/l) were recorded in Ogbete and Asata
rivers in dry seasons respectively, at sampling
locations 2 which were a few meters below the
entry point of Ogbete market trade wastes and
industrial market wastes. These recorded values
were higher than those reported in some literature
relating to stream study19-22. Such very high levels
of the metals can be attributed to the usage of the
rivers as dumpsites by traders, residents and
effluents from foundry, automobile and other
cottage industries. The values of these indicators
are less in Nyaba river possibly because the river
is at the outskirt of the city and receive less
pollution load.
The levels of the anions except nitrates in these
studied rivers are within the allowable limit in
surface water used for domestic purposes. Nitrate
in potable water is hazardous and its effect
dominate literature.22,23

The trend in the contaminant concentrations along
the stretches of these rivers showed increase from
locations 1 to location 2 and a decrease from
location 2 to location 3. In all rivers courses
location 1 is upstream, before it enters the city
centre, location 2 was a few meters below the
major sources of pollution and location 3 was down
stream, immediately after the city centre. There
was a significant decrease in levels of these
pollutants at location 3, an indication that the river
showed signs of recovery there.  Furthermore,
dry season (Jan – March) values of some these
parameters were higher than that of the rainy
season (July- Sept) due possibly for the lower
water volume during the dry season.

CONCLUSION
The rivers studied were heavily polluted especially
with heavy metal nitrate and other physical
parameters. It is worrisome because due to
paucity of potable water in the city, inhabitants
draw heavily from these water resources for
domestic, agricultural and other uses. The
cumulative effect of this usage can be disastrous
because many of these metals are poisonous.  It

is  recommended that environmental education,
monitoring the  pollutants discharge into the stream
and water into treatment before use should be
adopted to prevent the rivers from further
contamination and increased danger to users.
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