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Abstract

This study was carried out to examine heavy metals concentrations in the sediments of upstream, middle stream
and downstream sections of Ogun-Osun River Basin, Oke-Odan, Ogun State, Nigeria. Sediment samples were
analyzed for selected heavy metals) Cd, Cr, Pb, Zn, Mn, Cu, Ni, As & Fe) by atomic absorption
spectrophotometry method. The results revealed heavy metals concentrations ranging from 2.07mg/kg-
2.98mg/kg for Cd, 2.12mg/kg-4.66mg/kg for Cr, 5.15mg/kg-17.18mg/kg for Pb, 5.55mg/kg-14.04mg/kg for Zn,
174.62mg/kg-218.83mg/kg for Mn, 0.28mg/kg-1.47mg/kg for Cu, 12.22mg/kg-15.58mg/kg for Ni, 1.15mg/kg-
2.32mg/kg for As and 4.53mg/kg-7.38mg/kg for Fe in the three locations. The results showed that the
concentrations of Zn, Pb, Cu, Cr, Ni, and as in the sediments are low but may require monitoring to prevent
increase. The concentration of Mn was higher than the stipulated limit (50.0mg/kg) set by USEPA and this may
constitute risk to the people as well as aquatic animals using the water. However, the river sediments are less
contaminated but may increase if the water is managed well to continue to enhance its quality.
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INTRODUCTION

Sediment is an important component in aquatic or marine ecosystems and acts as natural reservoir of
contamination . Water bodies provide habitat for numerous aquatic lives and help in conserving
biodiversity within the ecosystem. Sediments were also considered an important indicator for
environmental pollution @. Rivers are the major source of irrigation, hydropower and recharging the
ground water table, storage of water, purification, shipping and landscape ©. Besides carrying different
kinds of waste water materials, rivers also carry many particulate nutrients and minerals which play a
major role in maintaining the productivity of the water bodies. More than 99% of heavy metals entering
into a river can be stored in river sediments in various ways . According to ©, rivers receives sediments
from various points and diffuse sources which are deposited at the bottom of the river and act as both
carriers and potential sources of metal accumulation in aquatic food chain by the process of bio
magnification.

Trace elements of natural origin are transported by rivers and transferred to the coastal marine system
through estuaries hence estuaries constitute a natural reactor in which heterogeneous processes at the
interface between dissolved phase and suspended particulate matter, and constitute an important part of
the trace element geochemical cycles. Heavy metals can fix in sediment for short periods and a small

amount of these fixed heavy metals will re-enter the overlaying water body and uptake by the aquatic biota
®)

The ability of a water body to support aquatic life, as well as its suitability for other uses depends on many
trace elements. Heavy metal contamination in plants, animals and human are due to environmental
pollution through leaching into water bodies, smelting and other process waste from mining and other
industries ®, hence human health is adversely affected by up-taking of the fishes and water. The
accumulation of heavy metals in river sediments has been reported for a number of Countries, including
Hong Kong, Nigeria and Brazil . ® Studied on heavy metals in wetland sediment and the total
concentration of heavy metals such as Zn, Ni, Cr, Cu, Pb and Cd and their chemical specification were
investigated. 19 analyzed seventeen sediment samples from a river and the chemical partitioning of metals
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(Cu, Zn, Cd, Pb, Fe, Ni, and Cr) in each sample was determined in four
fractions (acid-soluble, reducible, oxidizable and residual). Also, @
found that mollusk has a potential to be used as bio indicator for the
contamination of Cd and Zn in water and sediment of an estuarine
environment as indicated by its high concentrated factor (Bio indicator
factors) while 12) revealed that heavy metal concentration in water
showed no general correlation between metal levels in water. Therefore,
the objectives of this present work was to assess the concentration of
heavy metals in sediments of Ogun-Osun River Basin, Oke-Odan, Yewa
South Local Government are of Ogun State, Nigeria since it serves as the
main source of water for the inhabitant as well as determining its
domestic and agricultural uses.

MATERIALS AND METHODS
Sample collection

Three (3) sampling points were selected at Oke-Odan and it environ
during the dry season (November and December of 2017). Sediments
were collected with clean polymethyl methasylicate shovel and a small
brush at a depth of thirty (30cm). in order to get the conforming sample
and favourable comparison of results, all the samples were collected

under the same condition in one day. The sediment samples collected
were kept in polyethylene Ziploc bags and preserved under a freezing
condition (<-10°C) before analyses. All the samples were then air dried
at room temperature and sieved through a 2mm nylon sieve to remove
coarse debris. The samples were then crushed into fine powder with
pestle and mortar, sieved through a 0.149mm nylon sieve before analyses.
All chemicals and reagents used were of analytical grade.

Determination of Heavy Metals: (Cd, Cr, Pb, Zn, Mn, Cu, Ni, As, Fe)

5.06g of each sample was weighed; 4.0ml of perchloric acid, 125ml of
concentrated HNO3 and 2ml of concentrated H.SO4 were added. The
content was mixed thoroughly and the heated on a hot plate until dense
white fume appeared. It was then allowed to cool to room temperature
and 40.5ml of boiled distilled water was added, the solution was filtered
completely with a wash bottle into 100ml conical flask and the solution
was then stored for subsequent analyses. the digest was analyzed for
heavy metals using different wavelengths by atomic absorption
spectrophotometry (AAS) method.

RESULTS

Table 1: Results of Heavy Metals Present in Sediments of Ogun-Osun River-Basin (Mg/Kg)

Heavy Metals Determined Up stream Sediment (Mg/Kg Middle stream Sediment Down stream Sediment
(Mg/Kg) (Mg/Kg)
Cadmium 2.24+0.02 2.07+0.04 2.98+0.03
Chromium 3.55+0.09 4.66+0.04 1.12+0.06
Lead 5.15+0.06 13.07+0.07 17.18+4.94
Zinc 14.04+0.06 5.68+0.99 5.55+0.54
Manganese 218.83+0.50 207.22+0.03 174.62+0.17
Copper 0.28+0.03 1.47+0.45 0.62+0.35
Nickel 15.58+0.04 12.22+0.02 15.34+0.06
Arsenic 2.32+0.59 1.15+1.06 2.10+0.39
Iron 4.53++0.54 7.38+0.65 6.39+0.33

Values are means * standard deviation of 3 determinations

Table 2: USEPA Standard Level for Heavy Metals in Sediments

Heavy Metals Values (Mg/Kg)
Cadmium 0.99

Chromium 434

Lead 358

Zinc 121.0
Manganese 50.0

Copper 31.6

Nickel 22.7

Arsenic 10.0

Iron 40.2

Source: USEPA, USA
DISCUSSION

The results of the heavy metals in the sediment samples in the upstream,
middle stream and downstream of Ogun-Osun river basin are as shown
in Table 1. The cadmium concentration levels are 2.24mg/kg, 2.07mg/kg
and 2.98mg/kg for sediments collected at upstream, middle stream and
downstream. Higher level of cadmium metal was at downstream
sediment while the lowest was at middle stream sediment. All the values
obtained for cadmium were far above permissible limit (0.99mg/kg) set
by @3, According to ¥, cadmium toxicity is characterized by chest pain
and lining of lung due to excessive accumulation of watery fluids.
Cadmium is a by-product of zinc and lead mining and smelting and more

mobile in the aquatic environment than most of the other metals.
Cadmium is similar in toxicity to lead and chromium, where as it is less
toxic than copper for plants, while it is equally toxic to invertebrates and
fishes (9. Cadmium is added to the surface water through different
sources such as paints, colours and are equally deposited on road surfaces
from studded tires. Cadmium is more mobile in the water way body than
other metals and has been found to be more persistent in the river body.

The chromium levels ranged from 2.12mg/kg-4.66mg/kg for all the
sediments collected at upstream, middle stream and downstream. The
chromium concentrations obtained from these sites are less than
43,40mg/kg stipulated by USEPA. However, excessive amount of
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chromium in water can lead to lethality to some aquatic species in the
river system 3. Chromium may go into the aquatic body through the
small-scale tanneries, natural origins etc ). Chromium is available in
earth’s crust layer with a concentration of 100mg/kg in aquatic
environment, Cr+6 and Cr+3 have been found accumulated in many
species, especially in fishes such as Cyrinus carpio, Clarias batrachus
etc. acute toxicity of chromium to invertebrates is highly diversified
depending upon the species 9. According @7, abnormal state of
chromium in waste water effluent shows contami9nation from textile and
tanneries and when these effluents enter the river, contaminate both the
water and sediment of the river.

Lead concentration was recorded as 5.15mg/kg at upstream, 13.07mg/kg
at middle stream and 17.18mg/kg at downstream sediments. The
observed values of lead in this present work were found to be below the
permissible limit of 35.80mg/kg set by (3. Presently, the lead
concentration is safe to aquatic lives but might be possibly destructive
later on with population in the river basin. Lead is one of the most
established metals known to man and the greater part of its compound is
noxious in nature. Lead is found on earth crust in an average
concentration of 0.1mg/kg and binds with sulfide ores of zinc, copper and
lead obtained as a by-product during processing of ores and is discharged
in the surface water through building materials, pipes etc

The concentration of zinc as revealed by the result varied from
5.55mg/kg-14.04mg/kg for all sediments at upstream, middle stream and
downstream of Ogun-Osun river basin. The observed value of zinc was
found to be below the permissible limit set by ®® (121.0mg/kg),
indicating that the water sediments was minimally contaminated by zinc.
The main sources of zinc are fertilizers and pesticides used in agriculture,
soil erosion due to rainfall, fossil fuel and land construction activities (8
19), In the aquatic body, zinc will predominantly combine with suspended
materials before finally accumulating in the sediment. Zinc is an essential
metal having enzymatic and regulatory roles in biological systems. High
concentration of zinc may bring about rot, chlorosis and depress the
development of plants while gastrointestinal misery, loose bowels,
pancreatic harm and sickliness in both people and animals do occur.

The results of manganese concentrations revealed 218.83mg/kg at
upstream, 207.22mg/kg at middle stream and 174.62mg/kg at the
downstream sediments. These concentrations exceeded the standard
value (50.0mg/kg) set by 3. The exceeded estimation can lead to
neurological problem. Headache, muscle cramps, fatigue and
aggressiveness are early signs of manganese toxicity which can then
developed into Parkinson’s disease like symptoms such as tremors,
manganism.

The concentration of copper ranged from 0.28mg/kg-1.47mg/kg for all
the sediment samples. According to 3, maximum permissible amount
for copper in river sediment is 31.6mg/kg. The observed values were
found to be below the permissible limit. However, copper is very
dangerous to fishes, invertebrates and other aquatic animals and plants.
Agquatic plants have been found to absorb 3 times more copper than plants
on dry lands. Also, higher values of copper can harm plant roots by
destroying the cell membrane structure, restrain or retard root
development and formation of many short auxiliary roots.

The result showed that Nickel concentrations in the sediments of Ogun-
Osun river were 15.58kg/mg at upstream, 12.22mg/kg at middle stream
and 15.34mg/kg at the downstream respectively. The levels (Nickel) are
less than the permissible limit of 22.7mg/kg @2). Nickel in aquatic bodies
form complexes with varying soluble organic and inorganic materials. It
absorbs directly on clay and has the capability to co-precipitate with
hydroxides of iron and manganese. It is bio-accumulated through aquatic
organisms such as phytoplankton, seaweed and algae (2021,

The concentration of arsenic which was found to be below the permissible
level (10.0mg/kg) stipulated by @3 ranged from 1.15mg/kg-2.32mg/kg.
The levels are below those stipulated by @9, the concentration may
increase in the future due to likely increase in anthropogenic activities.

Iron concentrations in the sediments of Ogun-Osun river were recorded
as 4.53mg/kg (upstream, 7.38mg/kg (middle stream and 6.39mg/kg
(downstream). The iron in this present study were found to be below the
permissible value (40.2mg/kg) set by USEPA. Iron is a constituent of
active site of various reproductive hydrogenase, most frequently
associated with sulphur containing ligands. Iron together with
haemoglobin and ferradoxin plays a central role in metabolism. Although,
iron is an essential element needed by the body, consumption of an
excessive amount can lead to health effect such as enlarged liver and joint
disease @2,

CONCLUSION

It is evident from this work that sediments present in Ogun-Osun river
basin were not seriously contaminated with heavy metals. Using this
water for recreational purposes, washing, drinking and fishing may not
pose any harmful effect to both human and animals in the environment.
However, it is advisable to continue to take adequate measures to prevent
the entry of sewage, toxic substances and contaminants from industrial
sources and agricultural residues from pesticides and insecticides into
body of the rivers. Managing the quality of the water and the sediments
will further make the water available for the use in terms of quality to the
inhabitants of this area.

The Authors wish to acknowledge the technical assistance provided by
Oni, Zainab Ajoke in the overall preparation of this work.
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