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Abstract: The study was aimed at assessing the Physico-chemical parameters namely, temperature, electrical conductivity
(EC), pH, turbidity, total alkalinity (TA), total hardness (TH), total dissolved solids (TDS), dissolved oxygen (DO2); total
solids (TS), total suspended solids (TSS) colour, potassium, Zinc, Copper, total Iron, BOD, COD etc. in three dams in Ekiti
State, South-West Nigeria. The seasonal variations in the physicochemical parameters of water of the dams were studied from
November, 2017 to October, 2018. Water samples were collected from the dams on monthly basis and analyzed for 26 water
physico-chemical parameters by using standard methods. The standards for the drinking water recommended by the Indian
Council of Medical Research (ICMR), World Health Organization (WHO), Nigerian Industrial Standard (NIS), National
Environmental Standards and Regulations Enforcement Agency (NESREA) and Bureau of Indian standards (BIS) were used in
this study. The comparison of the physico-chemical parameters values with the standard values of WHO guidelines and other
international standards revealed the high level of BOD, COD, turbidity, DO2, pH, colour, K, Fe, Mn, Cu, Zn, Pb and Cd in the
water content. There were significant differences (p > 0.05) between the seasons (dry and wet) values of some of the
physicochemical parameters in Egbe dam, Ureje dam and Ero dam. pH, DO2, TSS, EC, TDS and TS had higher values in the
rainy season while Temperature, BOD, COD, NO3, Alkalinity, NO2 and PO4 had higher values during the dry season in the
dams with few exemptions. The accumulation of these parameters in high values may render the dams’ water unsuitable for
drinking. In this study, it was observed that most of the physico-chemical parameters except metals were higher in Ureje dam
than Egbe dam and Ero dam. This might be due to population increase, indiscriminate dumping of refuse around the dam,
urbanization, domestic effluents and other attendant problems of the State capital where the dam is located and thus indicate
that Ureje dam was more contaminated than Egbe and Ero dams in terms of anthropogenic contamination. Conclusively, the
water from Egbe, Ureje and Ero dams may support fish production but is not fit for domestic and drinking purpose without
adequate treatment.
Keywords: Physico-chemical Parameters, Dams. Seasonal, Ekiti State

1. Introduction
Water is an essential component of the environment and it
sustains life on the earth. In addition to the need of water for
drinking, water resources play a vital role in various sectors
of economy such as agriculture, livestock production,
forestry, industrial activities, hydropower generation,
fisheries and other creative activities. Provision of clean and
potable water is the major challenges in the 21st century with

the
increasing
urbanization,
industrial
pollution,
globalization, the use of fertilizers in agriculture and other
anthropogenic activities since public health and life of the
people are greatly influenced and endanger by the
contaminated water. Researches revealed that approximately
3.1% of deaths (1.7 million) and 3.7% of disability- adjustedlife-years (DALYs) (54.2 million) worldwide are attributable
to unsafe water, poor sanitation and hygiene [1]. Physicochemical parameters provide the basis for judging the
suitability of water for its designated uses and to improve
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existing conditions [2] and also serve as a basis for the
biological productivity of any aquatic environment [3]. The
utility of water body for various purposes is governed by
physicochemical and biological parameters of the water [4]
and thus, the quality of water can be regarded as a network of
variables such as pH, oxygen concentration, temperature, etc.
and any changes in these physical and chemical variables can
affect aquatic biota in a variety of ways [5]. The impact of
human activities in and around water body is felt on the
unique physical and chemical properties of water on which
the sustenance of aquatic life is built as well as the functions
of the water body. Aquatic organisms need a healthy
environment to live and adequate nutrients for their growth,
therefore their productivity depends on the physicochemical
characteristics of the water body [6, 7] and the maximum
productivity can be obtained only when the physical and
chemical parameters are present at optimum level. Rating of
physico-chemical parameters is important to determining the
environmental condition of waters and the general content of

metals, organic substances in water provides valuable
information not only for the general level of pollution in the
water, but also helps in determining the pollutant source.
Studies have shown the use of physico-chemical properties of
water to assess the water quality of a dam [8, 9].
Ekiti state is located south-west Nigeria and the dams are
located in various local Government Areas in the state: Ureje
dam (Ado Ekiti), Egbe dam (Gbonyin) and Ero dam (Moba).
Water from these dams is supplied to the public for domestic
uses and fishes from the dams are consumed generally by the
populace of the state. Apart from the study of Adefemi et al. on
the physico-chemical parameters of the dams [10], there was no
up to date information on the physico-chemical status of water
of the dams despite the increased population size and the growth
of anthropogenic activities and increase in the use of fertilizers
in agriculture throughout the state. This study is therefore
focused on the assessment of physico-chemical parameters of
the dams to show the present state of the dams and the fitness of
the dams for public consumption and aquatic life.

2. Material and Methods
2.1. Study Area

Figure 1. Map of Ekiti State Dams Showing the Sampling sites.
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Ekiti state is geographically located between longitude 4°
45’ to 5° 45’ East of Greenwich Meridian and on latitude 7°
15’ to 8° 5’ North of the equator. It shares boundaries with
Kwara State in the north, Kogi State in the north-east Osun
State in the south and south-east. Ekiti state dams lie within
the South western Basement Complex of Nigeria [11].
Human activities including defecation, washing, recreation
(boating, swimming/bathing and fishing), agricultural
activities and waste disposal are prevalent especially where
human settlements exist around the dams. This study
involves the three major dams in the state. They are: Ureje
Dam, located at Longitude 5° 141E and Latitude 7° 38.21N;
Egbe Dam, situated at Longitude 5° 36.91 E and Latitude 7°
37.11 N and Ero Dam, situated at Ikun-Ekiti, Moba Local
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Government Area of Ekiti State, Nigeria between latitudes 7°
15’ and 8° 5’N and longitude 4° 45’ and 5° 31’ E.
2.2. Sample Collection
Samples of surface water were collected monthly from Ureje,
Ero and Egbe dams from November, 2017 to October, 2018.
Ten sampling sites were chosen in each dam to make pooled
water sample monthly according to [12, 13, 14]. The sites were
selected to represent the open water bodies and different
variations within each dam so as to obtain a realistic overall
representation. The GPS of sampling sites were taken using
Garmin hand-held GPS. The geographical location of each
selected sampling site within the reservoir is shown in Table 1.

Table 1. The Sampling Sites and GPS Co-Ordinates.

S/N
1
2
3
4
5
6
7
8
9
10

EGBE DAM
Lat.
Long.
7°38'0.15"N
5°34'6.15"E
7°37'49.93"N
5°33'44.19"E
7°37'39.96"N
5°33'42.62"E
7°37'12.77"N
5°34'12.02"E
7°37'16.20"N
5°34'3.00"E
7°37'35.25"N
5°34'23.55"E
7°37'4.02"N
5°34'23.93"E
7°37'28.09"N
5°33'53.02"E
7°37'1.91"N
5°34'12.11"E
7°37'49.16"N
5°33'55.76"E

S/N
11
12
13
14
15
16
17
18
19
20

UREJE DAM
Lat.
Long.
7°36'0.30"N
5°12'52.98"E
7°35'58.97"N
5°12'44.77"E
7°36'8.46"N
5°12'36.96"E
7°36'10.41"N
5°12'33.99"E
7°36'9.36"N
5°12'33.60"E
7°36'6.48"N
5°12'37.62"E
7°36'1.61"N
5°12'47.92"E
7°36'0.54"N
5°12'38.81"E
7°36'1.45"N
5°12'49.42"E
7°36'0.55"N
5°12'48.51"E

Water samples from all ten sampling sites were collected
during morning hours between 8.00 to 10.00 a.m. at a depth
of about 0.3m below water surface into 2 Litre polyethylene
plastic containers. Prior to sampling, the containers were
cleaned with 10% nitric acid and rinsed with distilled water.
The containers were rinsed three times with the dam water at
the time of sampling. Samples were then collected by direct
immersion of the sampling containers into the dam. All
sample containers were properly labeled to indicate date of
sampling and the sampling location. Immediately after
sample collection, 2 ml of concentrated nitric acid was added
to the water samples for metal analysis to reduce adsorption
of metals onto the walls of the plastic containers and to
prevent microbial growth in the water sample. Winkler’s
bottles were used to collect water samples for COD and
BOD. Samples were transported to the laboratory at
temperature of about 4 degree Celcius (4°C) (ice/cold packs)
to retard reactions and stored at 4°C awaiting analysis. In situ
water quality variable were recorded using Jenway portable
970 DO2 Meter and Jenway 430 pH/Conductivity Meter. The
in situ water quality parameters taken were temperature (°C),
pH and electrical conductivity (µS/cm) and dissolved oxygen
(mg/L).
2.3. Water Sample Analysis
The samples were analyzed in the laboratory as per
standard methods [15] for different physico-chemical

S/N
21
22
23
24
25
26
27
28
29
30

ERO DAM
Lat.
Long.
7°59'14.68"N
5°12'11.57"E
7°59'1.24"N
5°11'49.96"E
7°59'19.58"N
5°11'38.59"E
7°59'15.42"N
5°11'29.52"E
7°59'0.51"N
5°11'35.96"E
7°58'46.31"N
5°11'22.93"E
7°58'14.84"N
5°11'32.92"E
7°58'32.51"N
5°11'44.57"E
7°58'50.92"N
5°11'42.88"E
7°57'45.39"N
5°11'39.13"E

parameters namely, conductivity, turbidity, total solids, pH,
DO2, BOD, COD, alkalinity, turbidity, total dissolved solids,
hardness, colour, phosphates, nitrates and nitrite. Metals (Cu,
Pb, Mg, K, Mn, Fe, Na, Ca, Zn and Cd) in the water samples
were determined by atomic absorption spectrophotometric
method using Atomic absorption spectrophotometer (Bulk
Scientific Model 211 VGP).
2.4. Data Analysis
Statistical analysis was performed using SPSS software
version 23. The means of the physico-chemical variables,
evaluation of significant differences between different
samples were determined using descriptive statistics and
analysis of variance (ANOVA) respectively. Results of the
test were considered significant if the calculated
values
were ≤ 0.05 or ≤ 0.01. -test was used to show the variations
of physico-chemical parameters between the two seasons.

3. Results and Discussion
The physico-chemical parameter is an index of biotic
interaction of any water body and it affects biochemistry,
heamatological and hepatological parameters of the fish
which could be attributed to individual adaptation patterns,
survival life history pattern and reproduction success [16].
Physico-chemical properties of water quality assessment give
a proper indication of the status, productivity and

61

Olagbemide Peter Taiwo and Owolabi Olufemi: Assessment of Physico-Chemical Parameters and Their Pollution
Implications on the Major Dams in Ekiti State

sustainability of a water body [8]. The use of
physicochemical parameters to assess water quality gives a
good assessment of the status, productivity and sustainability
of such water body and information on the quality of the
water, the sources of the variations and their impacts on the
functions and biodiversity of the reservoir can be inferred
from the changes in the parameters [17]. Table 2 shows the

physico-chemical parameters during the dry and wet seasons
for Egbe, Ureje and Ero Dams. There were significant
differences (p > 0.05) between the seasons (dry and wet)
values of some of the physicochemical parameters in Egbe
dam, Ureje dam and Ero dam. Figures 2, 3 and 4 show the
monthly variations in the physico-chemical parameters in the
dams.

Figure 2. Graphs depicting monthly variations in the values of physico-chemical parameters during the study period.
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Figure 3. Graphs depicting monthly variations in the values of physico-chemical parameters during the study period.
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Figure 4. Graphs depicting monthly variations in the values of physico-chemical parameters during the study period.
Table 2. Average with standard errors values of physico-chemical parameters of water samples from the dams.

Parameters
Temp (°C)
pH
DO2 (mg/l)
TUR (NTU)
COL (Hazen)
EC (µS/cm)
TS (mg/l)
TDS (mg/l)
TSS (mg/l)
TH (mg/l)
Totalk (mg/l)
BOD (mg/l)
COD (mg/l)
NO3 (mg/l)
NO2 (mg/l)
PO4 (mg/l)
Na (ppm)
Ca (ppm)
K (ppm)
Fe (ppm)
Mn (ppm)

YEAR 2017-2018
EGBE DAM
DRY SEASON WET SEASON
27.93±3.35a
26.61±0.50a
8.30±1.55a
8.83±1.30a
7.77±2.85a
9.06±3.90a
2.37±1.31a
2.91±0.39a
5.00±0.00a
5.00±0.00a
126.08±29.08a 134.22±18.91a
50.43±11.98a
72.09±11.80b
47.40±10.63a
67.43±10.08b
3.26±1.20a
4.67±1.04a
63.88±4.69a
66.31±8.90a
33.82±8.02a
33.40±6.47a
5.68±1.01a
5.21±0.59a
10.36±2.53a
6.99±0.73b
0.041±0.04a
NDa
0.006±0.01a
NDa
0.015±0.02a
NDa
22.62±7.39a
22.94±5.99a
40.30±10.35a
54.92±17.56a
11.11±1.61a
13.16±3.44b
0.18±0.02a
0.10±0.03b
0.21±0.05a
0.17±0.04b

UREJE DAM
DRY SEASON
27.44±3.01a
8.11±0.96a
6.86±1.85a
2.78±0.89a
5.42±1.02a
202.56±74.04a
94.97±36.37a
87.26±34.78a
7.72±2.46a
97.05±17.08a
53.60±16.70a
7.46±1.67a
11.80±1.88a
0.143±0.22a
0.033±0.07a
0.024±0.02a
10.74±2.09a
23.18±3.34a
11.60±2.00a
0.31±0.04a
0.19±0.08a

ERO DAM
WET SEASON DRY SEASON
25.66±0.87a
26.75±2.35a
8.72±1.39a
9.05±0.54a
7.65±2.14a
8.85±3.13a
3.43±1.01a
2.76±1.75a
7.29±2.55a
5.00±0.00a
212.65±57.09a 124.93±10.67a
99.53±22.20a
58.34±9.56a
92.62±19.15a
52.17±9.66a
6.98±3.12a
6.15±1.31a
86.32±19.26a
76.07±6.92a
47.41±8.83a
46.10±7.63a
6.32±0.70a
5.21±0.53a
9.53±1.11b
8.62±0.94a
0.20±0.27a
0.187±0.27a
NDa
0.002 ±0.002a
NDa
0.002±0.003a
22.39±6.09b
40.22±1.29a
29.47±2.63b
53.12±3.61a
17.50±3.12b
31.57±1.09a
0.20±0.04b
0.06±0.005a
0.12±0.04a
0.096±0.005a

WET SEASON
26.14±0.97a
9.07±1.33a
10.07±1.22a
2.39±1.00a
5.00±0.00a
129.67±36.08a
63.77±20.74a
57.42±20.12a
6.35±0.82a
75.34±7.54a
36.61±11.49a
5.54±0.84a
9.13±1.32a
0.56±0.56a
NDa
NDa
53.90±3.66b
52.54±1.50a
26.11±2.22a
0.081±0.03b
0.24±0.02b

Standard
value

Agencies

< 40
8.5
5
5
5
300
500
25
300
120
5
10
45
0.2
0.1
200
75
10
0.1
0.1

WHO
ICMB/BIS
ICMB/BIS
WHO
BIS
ICMB
ICMB/BIS
NESREA
ICMB/BIS
ICMB
ICMB/BIS
WHO
1CMB/BIS
NIS
USEPA
NIS
WHO
WHO
WHO
BIS

International Journal of Ecotoxicology and Ecobiology 2019; 4(2): 58-72

Parameters
Zn (ppm)
Mg (ppm)
Cu (ppm)
Pb (ppm)
Cd (ppm)

YEAR 2017-2018
EGBE DAM
DRY SEASON WET SEASON
0.24±0.07a
0.27±0.10a
4.82±0.44a
4.87±0.69a
0.17±0.04a
0.16±0.05a
0.005±0.003a
0.0013±0.0010b
0.001±0.0005a NDb

UREJE DAM
DRY SEASON
0.12±0.005a
4.21±0.34a
0.12±0.03a
0.001±0.0004a
NDa

ERO DAM
WET SEASON DRY SEASON
0.30±0.09b
0.101±0.002a
4.96±0.53b
2.25±0.05a
0.16±0.03b
0.030±0.004a
0.001±0.0005a 0.0031±0.0006a
NDa
0.0003±0.0002a

WET SEASON
0.39±0.034b
5.57±0.31b
0.069±0.012b
0.0048±0.0014a
0.0000±0.0000a
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Standard
value

Agencies

3.0
30
0.05
0.05
0.003

NIS
BIS
BIS
WHO
WHO

Physico-chemical parameter values of dry season and wet season with similar superscription are not significant1

The temperature values recorded during the dry season
ranged from 23.30 to 31.30 (mean 27.93 ± 3.35)°C, 23.50 to
30.50 (mean 27.44 ± 3.01)°C and 24.65 to 29.30 (mean 26.75
± 2.35)°C for Egbe dam, Ureje dam and Ero dam
respectively while temperature during the rainy season
ranged from 26.00 to 27.30 (mean 26.61 ± 0.50)°C, 24.30 to
26.40 (mean 25.66 ± 0.87)°C and 25.00 to 27.40 (mean 26.14
± 0.97)°C for Egbe dam, Ureje dam and Ero dam
respectively. The mean temperature values during the dry
season were higher than the mean temperature values during
the rainy season in the three dams. This similar to the result
obtained by Asaolu when he studied the physico-chemical
parameters of the coastal water in Ondo state [18] and by
Adefemi et al. on their study on the physico-chemical
parameters of major dams in Ekiti state [10]. Higher water
temperatures during the dry season can be attributed probably
to high atmospheric temperature, low relative humidity and
reduction in the amount of suspended particles [19].
Temperature impacts both the chemical and biological
characteristics of surface water. It affects the dissolved
oxygen level in the water, photosynthesis of aquatic plants,
metabolic rates of aquatic organisms, and the sensitivity of
these organisms to pollution, parasites and disease.
Temperature affects conductivity; increase in temperature
increases conductivity by decreasing the viscosity of water
and thus increase the mobility of ions in water. Turbidity and
colour are indirectly related to temperature, because
temperature affects coagulation. The efficiency of
coagulation is strongly temperature dependent and the
optimum pH for coagulation decreases as temperature
increases. Studies showed that air, solar radiation, humidity,
rainfall as well as water discharge, groundwater percentage
are among the main factors that influence water temperature
changes [20, 21]. The distribution of water temperature in
lakes had been showed to be equally strongly (or sometimes
even more strongly) determined by the effect of wind than air
temperature [22]. Transparency also to some extent
determines the temperature of lake as lakes that have low
transparency retain heat nearer the surface [23]. In this study,
decrease in temperature during rainy season in the dams was
likely due to turbidity, effect of wind, solar radiation and
different characteristics of flow paths. The temperature range
of the three dams during both dry and wet seasons is within
the range of 10°C – 50°C for river and dam water meant for
domestic purposes, and for fish culture in tropical waters
[24].
The results of pH varied from 6.12 to 9.77 (mean 8.30 ±

1.55); 7.24 to 9.29 (mean 8.11 ± 0.96) and 8.50 to 9.90 (mean
9.07 ± 0.54) for Egbe dam, Ureje dam and Ero dam
respectively during the dry season. The pH varied from 7.15
to 9.92 (mean 8.83 ± 1.30); 6.85 to 9.85 (mean 8.72 ± 1.39)
and 7.31 to 10.23 (mean 9.05 ± 1.33) for Egbe dam, Ureje
dam and Ero dam respectively for the rainy season. The pH
ranges of the three dams during dry and rainy seasons were
higher than the ones reported by Adefemi et al on these dams
and contrast to their reports, the pH of the water samples
during rainy season are less acidic than dry season samples
[10]. The lower value of the pH of the dams during the dry
season may be due to high carbon dioxide concentration
occurring from organic decomposition. Increased water
volume, greater water retention and good buffering capacity
of total alkalinity may have been the reason for slightly
higher pH during the wet season. The pH ranges of Ureje
dam indicated that the water samples were almost neutral to
sub-alkaline in nature during both seasons. The pH for Egbe
dam during both seasons ranged from mild acidity to alkaline
while that of Ero dam was purely alkaline during the dry
season and ranged from mild acidity to alkaline during rainy
season. The relative low pH recorded in September and
October in all the dams when the tempo of rainfall was very
high was as a result of surface run-off which can lead to low
pH values. pH ranges have different effects on aquatic
organisms. Extreme pH can kill adult fish and invertebrate
life directly and can also damage developing juvenile fish.
pH also modifies the bio-accumulation of metals in fish
tissue [25] and high pH may increase the toxicity level of
some heavy metals [26]. The pH values for the dams varied
from month to month and the pH changes may be due to the
variation in photosynthetic activities of the aquatic plants
which increases as a result of consumption of carbon dioxide
in the process. In this study, it was observed that the mean pH
values increased with increase in dissolved oxygen in all the
dams during the rainy season. The pH ranges in the dams are
good for fish production according to [27].
The dissolved oxygen (DO2) ranged from 2.87 to 10.85
(mean 7.77 ± 2.85) mgL-1, 4.16 to 9.23 (mean 6.86 ± 1.85)
mgL-1, and 3.27 to 11.20 (mean 8.85 ± 3.13) mgL-1 for Egbe
dam, Ureje dam and Ero dam respectively during the dry
season while the rainy season DO2 values ranged from 3.19
to 12.74 (mean 9.06 ± 3.90) mgL-1, 3.87 to 9.56 (mean 7.65±
2.14) mgL-1 and 10.25 to 13.35 (mean 10.07 ± 1.22) mgL-1
for Egbe dam, Ureje dam and Ero dam respectively. The
values of DO2 were beyond the standard value in all the dams
in all the months except in January, July in Egbe dam and
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October in Ureje dam. The measurement of DO2 can be used
to indicate the degree of pollution by organic matter, the
destruction of organic substances and the level of selfpurification of the water [28]. Concentrations below 5 mg L-1
may adversely affect the functioning and survival of
biological communities and below 2 mg L-1 may lead to the
death of most fish [28]. The optimum concentration of DO2
in pond waters is 6 to 9 mg/L [29]. This indicates the
capability of the dams to support aquatic life since dissolved
oxygen is one of the major indicators of water quality. The
amount of dissolved oxygen in a lake is related to
photosynthesis and respiration rates as well as mechanical
actions such as wind. Apart from usefulness in respiration,
dissolved oxygen combines with other important elements
such as carbon, sulphur, nitrogen and phosphorous to form
carbonates, sulphates, nitrates and phosphates, respectively,
which constitute the required compounds for the survival of
aquatic organisms. In the absence of adequate oxygen levels,
the above elements, among others, could form compounds
which are toxic to the aquatic biota. The lowest values of
DO2 recorded in the dams in months of January during the
dry season when the lowest temperature values were also
recorded in the dams could be due to cloudy weather in
January. On cloudy days, the production of oxygen through
photosynthesis is slowed or halted. In addition, still and
windless days do not allow circulation of the water and
limits surface diffusion of atmospheric oxygen. The
relatively low oxygen values recorded in Egbe and Ureje
dams in comparison to Ero dam during the rains were likely
to be a reflection of the greater inputs of run-offs from the
surroundings especially domestic effluents from the
residential areas around Ureje dam; the decomposition of
which brought down the values of oxygen in the dams. The
effects of the influx of run-offs in Ureje dam brought about
colour change of the water observed in May, June and July.
Rubio- Arias et al observed similar results and reported that
low concentration of DO2 value was due to the use of oxygen
by bacteria to biodegrade organic matter and other elements
from runoffs [30]. In overall, the mean DO2 values during
rainy season were higher than during the dry season in the
three dams. The depletion of DO2 during the dry season may
be attributed to the increase in surface water temperature that
increases the mineralization of non-living matter which also
demands more oxygen resulting in lowering DO2 levels.
The values of BOD recorded ranged from 4.15 to 6.95
(mean 5.68 ± 1.01) mgL-1, 4.80 to 9.30 (mean 7.46 ± 1.67)
mgL-1 and 4.45 to 5.85 (mean 5.21 ± 0.53) mgL-1 for Egbe
dam, Ureje dam and Ero dam respectively during the dry
season while the rainy season BOD values ranged from 4.50
to 6.00 (mean 5.21 ± 0.59) mgL-1, 5.10 to 7.10 (mean 6.32 ±
0.70) mgL-1 and 4.05 to 6.60 (mean 5.54 ± 0.84) mgL-1 for
Egbe dam, Ureje dam and Ero dam respectively. BOD is an
indicator of organic pollution with higher values indicating
higher levels of organic pollution [31]. BOD values above
5 mg/l are undesirable. The mean values of BOD in the three
dams during both seasons were beyond the critical limit
which indicated poor water quality conditions. Unpolluted

waters are likely to have a BOD value of < 3 mg/L, while
values above 5.0 mg/L recorded in the dams indicate a
possibility of organic pollution effect on water in the dams.
The mean value of BOD was slightly higher during the rainy
season than the dry season only in Ero dam but in Egbe dam
and Ureje dam, the recorded BOD values were slightly
higher in dry season. The overall high BOD values in the
dams means that a lot of oxygen is being used up, typically
by bacteria breaking down organic material [32]. This is
associated with loss of water clarity that has its own negative
effects. The permissible limit for BOD for drinking water is
0.2 mg/L, for recreation 3mg/L, for fish 6 mg/L and 10 mg/L
for irrigation [33]. The BOD values obtained in this study
indicated that the dams’ water is suitable for fish culture and
irrigation activities and not suitable for drinking purpose.
The recorded values of COD ranged from 7.20 to 13.49
(mean 10.36 ± 2.53) mgL-1, 9.10 to 13.10 (mean 11.80 ±
1.88) and 7.50 to 10.30 (mean 8.62 ± 0.94) mgL-1 for Egbe
dam, Ureje dam and Ero dam respectively during the dry
season while values of COD during the rainy season ranged
from 6.30 to 8.30 (mean 6.99 ±0.73) mgL-1, 7.45 to 10.70
(mean 9.53 ± 1.11) mgL-1 and 7.00 to 10.55 (mean 9.13 ±
1.32) mgL-1 for Egbe dam, Ureje dam and Ero dam
respectively. Higher COD levels mean a greater amount of
oxidizable organic material in the sample, which will reduce
DO2 levels. If the COD is much greater than the BOD in raw
wastewater, then the waste is not readily biodegradable, and
it may be toxic to the microorganism. If the COD is similar
to the BOD, then the waste is readily biodegradable [34]. The
mean values of COD during the dry season were higher than
the standard limit for drinking water in the dams except Ero
Dam which indicated the polluted nature of Egbe and Ureje
dams in comparison to Ero dam. The high COD level at Egbe
dam and Ureje dam during the dry season may be due to high
rate of organic decomposition resulting from human
activities which produce sewage and agricultural run-offs
into the dams which have negative impact on the water
quality. However, the mean values of COD during rainy
season were slightly lower than standard limit for drinking
water. This was likely due to increase in dissolved oxygen
during rainy season. Higher concentrations of COD were
recorded in Egbe dam and Ureje dam during dry season and
this may be due to less dilution of pollutant as noted by other
study [35]. In all the dams during both seasons, the values of
COD were higher than the values of BOD; which means that
some of the pollutants in the dams are not readily
biodegradable.
Total alkalinity recorded from the dams in this study
ranged from 24.20 to 44.85 (mean 33.82 ± 8.02) mgL-1,
34.10 to 83.60 (mean 53.60 ± 16.70) mgL-1 and 33.65 to
52.15 (mean 46.10 ± 7.63) mgL-1 for Egbe dam, Ureje dam
and Ero dam respectively during the dry season while during
the rainy season, Alkalinity values ranged from 26.45 to
43.00 (mean 33.40 ± 6.47) mgL-1, 40.10 to 62.60 (mean
47.41 ± 8.83) mgL-1 and 27.50 to 59.45 (mean 36.61 ± 11.49)
mgL-1 for Egbe dam, Ureje dam and Ero dam respectively.
The values of total alkalinity recorded in the dams every
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month were lower than recommended limits for drinking
water but higher than the lower limit (20 mg/L CaCO3) in
production ponds [36]. Levels below 10 mg/L indicate that
the aquatic ecosystem is poorly buffered, and is very
susceptible to changes in pH from natural and human-caused
sources [37]. In this study, the buffering capacity of the dams
was good because the level of total alkalinity in the dams was
above 10 mg/L. In all the dams, the mean values of total
alkalinity recorded in wet season were lower than those
recorded during the dry season. Similar result was reported
on southern Nigerian reservoir and Ureje dam [38, 19]. This
could be due to several factors. Water bodies of the tropics
usually show a wide range of fluctuations in total alkalinity,
the values depending on the location, season, plankton
population and nature of bottom deposits [19].
Turbidity during the dry season ranged from 1.25 to 4.90
(mean 2.37 ± 1.31) NTU, 1.50 to 3.90 (mean 2.78 ± 0.89)
NTU and 1.35 to 5.75 (mean 2.76 ± 1.75) NTU for Egbe
dam, Ureje dam and Ero dam respectively while in the wet
season, the values ranged from 2.35 to 3.50 (mean 2.91 ±
0.39) NTU, 2.30 to 4.75 (mean 3.43 ± 1.01) NTU and 1.10 to
4.10 (mean 2.39 ± 1.00) NTU for Egbe dam, Ureje dam and
Ero dam respectively. It is an important indicator of the
amount of suspended sediment in water and it is a measure of
the cloudiness of the water, which can have many negative
effects on aquatic life. The turbidity values observed in the
dams in each of the month during both seasons were below
the standard limit (5 NTU) for drinking water except in
February, 2018 in Ero Dam. This could be due to the effect of
opening of spill way of the dam during that period. Turbidity
can raise water temperature above normal because suspended
particles near the surface can facilitate the absorption of heat
from sunlight. This was not the case in all the dams in this
study as mean temperature was lower during the wet season
than the dry season in Egbe dam and Ureje dam when the
average turbidity value in the two dams was higher than the
wet season. The higher turbidity in the Egbe and Ureje dams
during the wet season may be due to higher mean values of
TDS in all the dams during the rains. Similar observation was
reported on Owena multipurpose dam in Ondo state [39].
The recorded values of hardiness during the dry season
varied from 57.10 to 69.85 (mean 63.88 ± 4.69) mgL-1, 70.80
to 119.75 (mean 97.05 ± 17.08) mgL-1, and 66.44 to 84.50
(mean 76.07 ± 6.92) for Egbe dam, Ureje dam and Ero dam
respectively while the water hardiness values during the wet
season ranged from 55.50 to 77.70 (mean 66.31 ± 8.90) mgL1
, 66.50 to 119.15 (mean 86.32 ± 19.26) mgL-1 and 63.25 to
82.80 (mean 75.34 ± 7.54) mg-1 for Egbe dam Ureje dam and
Ero respectively. The values of hardness recorded in the
dams each month during both seasons were well within
permissible limits. The variations of total hardness every
month were due to the fluctuations in the quantity of water
and waste disposals in the dams. According to water
hardiness classification, during both seasons Egbe dam
contains soft water while Ureje and Ero dams contain
moderately hard water [40]. The obtained values of hardness
in the dams in this study are supportable of fish production as
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reports showed that more than 15 mg CaCO3/L hardness is
suitable for fish growth, while less than this value causes
slow growth of fish and require liming for high fish
production [41]. Metals are more toxic in soft water than in
hard water [42, 43], it means that metal pollution is likely to
produce more serious effects on aquatic life in Egbe dam
than in Ureje and Ero dams. In addition, the relative
proportions of Ca2+ and Mg2+ in the water (Ca:Mg ratios) are
important in fish culture, and imbalances between Ca2+ and
Mg2+ adversely affect embryonic development, larval growth,
and survival [44, 45]. The mean Ca: Mg ratios were 0.19,
0.09 and 0.04 for Ureje dam, Egbe dam and Ero dam
respectively during the dry season while it was 0.17, 0.08 and
0.11 for Ureje dam, Egbe dam and Ero dam respectively
during the rainy season. Ca: Mg ratios less than 1:20 or
greater than 8:1 had adverse influences on hatching, feeding,
development, larval growth, and survival [46]. This may
contribute to low quantity of Oreochromis niloticus collected
throughout the year especially at Egbe dam and Ero dam.
Waters with more than 60 ppm hardiness which is equivalent
to 60 mgCaCO3/L hardness are classified as ‘nutrient rich’
waters [47] and water with hardness below 60 mgCaCO3/L
are soft, between 61 and 120 mgCaCO3/L are moderately
hard and between 121 to 180 mgCaCO3/L are hard and more
than 181 mgCaCO3/L are very hard [48]. Hence, the water in
the three dams could be said to moderately hard and referred
to as nutrient rich water and thus be able to sustain aquatic
life.
The TSS in this study ranged from 1.95 to 4.95 (mean 3.26
± 1.20) mgL-1, 3.50 to 10.40 (mean 7.72 ± 2.46) mgL-1 and
5.20 to 8.15 (mean 6.15 ± 1.31) mgL-1 for Egbe dam, Ureje
dam and Ero dam respectively during the dry season while in
the wet season, the values ranged from 2.95 to 5.69 (mean
4.67 ± 1.04) mgL-1, 4.05 to 12.60 (mean 6.98 ± 3.12) mgL-1
and 5.30 to 7.50 (mean 6.35 ± 0.82) mgL-1 for Egbe dam,
Ureje dam and Ero dam respectively. The mean TSS
increased from the dry season to the wet season in Egbe dam
and Ero dam. Reduction in TSS during the dry season could
be due to water filtration. The mean TSS values in Egbe dam,
Ureje dam and Ero dam were below the permissible limits of
25 mgL-1 [49].
Conductivity serves as a good and rapid measure of the
total dissolved solids in water [50]. The values of Electrical
conductivity (EC) during the dry season ranged from 92.85 to
174.50 (mean 126.08 ± 29.08) µS/cm, 105.40 to 318.65
(mean 202.56 ± 74.04) µS/cm and 115.33 to 144.95 (mean
124.93 ± 10.67) µS/cm for Egbe dam, Ureje dam and Ero
dam respectively while during the rainy season, the values
ranged from 109.75 to 161.15 (mean 134.22 ± 18.91) µS/cm,
131.00 to 306.90 (mean 212.65 ± 57.09) µS/cm and 105.45
to 202.50 (mean 129.67 ± 36.08) µS/cm for Egbe dam, Ureje
dam and Ero dam respectively. The importance of Electrical
Conductivity (EC) is due to its measure of cations which
greatly affects the taste and thus has significant impact on the
user acceptance of the water as potable [51]. In this study, the
mean highest values of conductivity were recorded in Ureje
dam in both seasons. The observed values of conductivity
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were lower than recommended limits in all the dams during
both seasons and low conductivity might be responsible for
the soft and moderately hard nature of the water of the dams.
The highest value of conductivity recorded in Ureje dam
during both seasons was likely to be influenced by the
highest value of TDS recorded in the same dam during the
study since the higher the concentration of total dissolved
ions and salts in solution, the greater the conductivity [52]. In
Egbe dam, Ureje dam and Ero dam the mean monthly
electrical conductivity was higher in the wet season than in
the dry season, possibly because the water bodies were
recharged during the rainy season and salts and nutrients
were leached to the water table. This result is in agreement
with the findings of Rubio-Arias et al on aquatic man-made
lake in Mexico and reported that higher EC levels do not
mean that the water will present a health issue but it can be
indicative of the amount of dissolved chemicals in the water
[30]. High conductivity value was reported to be indicative of
an increase in the amount of polluting particles [53]. The
higher level of electrical conductivity of the dams during the
wet season is a good measure of dissolved solids and can be
used in determining the suitability of water for irrigation
purposes [54].
The values of TDS during the dry season ranged from
39.05 to 64.35 (mean 47.40 ± 10.63) mgL-1, 45.50 to 147.00
(mean 87.26 ± 34.78) mgL-1 and 39.50 to 68.00 (mean 52.17
± 9.66) mgL-1 for Egbe dam, Ureje dam and Ero dam
respectively while the TDS values for the rainy season
ranged from 53.95 to 82.40 (mean 67.43 ± 10.80) mgL-1,
66.20 to 123.15 (mean 92.62 ± 19.15) and 40.85 to 95.40
(mean 57.42 ± 20.12) mgL-1 for Egbe dam, Ureje dam and
Ero dam respectively. The mean TDS values during the rainy
season were higher than the mean TDS values during the dry
season in all the dams. The increase in mean TDS during the
rainy season may be due to increase run-offs and higher
oxygen content observed during the rainy season which
facilitated dissolution, ion exchange capacity. Similar to TSS,
high concentrations of TDS may also reduce water clarity,
contribute to a decrease in photosynthesis, and combine with
toxic compounds and heavy metals. An increase in TDS
beyond acceptable levels can have a significant impact on
municipal, industrial, and agricultural use of water as TDS
imparts an unusual taste to water and lessen its usefulness as
potable water [55, 56]. However, the values of TDS recorded
in the three dams during both seasons were lower than the
recommended limit.
The colour values were 5 hazen units through the months
of sampling and during both seasons except May, June and
July, 2018 at Ureje dam when the colour values were
different. Hence, higher mean colour values were noticed in
May during the commencement of the rain and in June and
July during the wet season in Ureje dam. The highest mean
colour value (5 Hazen unit) recorded during the dry season
was about 1½ times lower than the highest mean colour value
(7.29 ± 2.55 Hazen unit) recorded in Ureje during the wet
season. High colour values measured during the wet season
compared to the dry season’s values in Ureje can be

attributed to runoff into the water body with high entrained
suspended particles and coloured substances predominantly
of organic origin.
Total solids (TS) ranged from 40.95 to 69.30 (mean 50.43
± 11.98) mgL-1, 48.90 to 155.20 (mean 94.97 ± 36.37) mgL-1
and 45.00 to 73.40 (mean 58.34 ± 9.56) mgL-1 for Egbe dam,
Ureje dam and Ero dam respectively during the dry season
while the TS values for the rainy season ranged from 56.87 to
88.09 (mean 72.09 ± 11.80) mgL-1, 70.21 to 135.80 (mean
99.53 ± 22.20) and 46.15 to 102.50 (mean 63.77 ± 20.74)
mgL-1 for Egbe dam, Ureje dam and Ero dam respectively.
The mean TS values during the rainy season were higher than
the mean TS values during the dry season in all the dams.
The higher TS values recorded in the dams during the rainy
season indicated the input of runoffs that brought large
amount of dissolved solids and suspended solids into the
dams.
The concentration of nitrate (NO3) was recorded to be in
the range of 0.01 – 0.10 (mean 0.041 ± 0.04) and 0.00 mgL-1
respectively for dry and wet seasons in Egbe dam; range of
0.00 – 0.50 (mean 0.143 ± 0.22) and 0.00 – 0.50 (mean 0.20
± 0.27) mgL-1 respectively for dry and wet seasons in Ureje
dam and a range of 0.01 – 0.50 (mean 0.187 ± 0.27) and 0.00
– 1.25 (mean 0.56 ± 0.56) mgL-1 respectively for dry and wet
seasons. This study has shown that the overall level of nitrate
was very low. The values of nitrate in the study dams during
dry and rainy seasons were well below the permissible
standard limits. Maximum acceptable permissible
concentration of nitrate for humans, as well as animals
including wildlife either for drinking or for recreation and
aesthetics is 10 mg/l to 100 mg/l [57]. Higher mean value of
nitrate during the rainy season than dry season was recorded
in Ero dam and lower values in Egbe dam and Ureje dam.
Nitrate in the studied dams may result from soil erosion,
livestock wading, bathing, and washing clothes in dams’
banks. Unlike temperature and dissolved oxygen, the
presence of normal levels of nitrates usually does not have a
direct effect on aquatic insects or fish. However, excess
levels of nitrates in water can create conditions that make it
difficult for aquatic insects or fish to survive. Many fish will
not show any symptoms of nitrate poisoning until the level
reaches 100 ppm or even higher, but studies have shown that
long-term exposure to sub-critical concentrations of nitrate
stresses fish, making them more susceptible to disease,
interfering with the growth of young, and decreasing the
likelihood of reproduction [58]. High concentrations of
nitrate in drinking water can be detrimental to both humans
and other animals as elevated nitrate concentrations in
drinking water can cause methaemoglobinemia in infants and
stomach cancer in adults [59]. In this study, nitrate was not
detected in most of the samples in the three dams during the
rainy season and this in agreement with Hooda et al, who
reported that the greatest leaching of nitrate occurs after
heavy rainfall [60].
The recorded values of nitrite (NO2) in the dams varied
from 0.00 to 0.03 (mean 0.006 ± 0.01) mgL-1, 0.00- 0.18
(mean 0.033 ± 0.07) and 0.00 – 0.01 (mean 0.002 ± 0.002)
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mgL-1 for Egbe dam, Ureje dam and Ero dam respectively
during the dry season while nitrite was not detected in any of
the three dams during the rainy season. The values of nitrite
in all the three dams during the dry season were below the
minimum standard limit for drinking water.
The recorded values of phosphate (PO4) varied from 0.00
to 0.04 (mean 0.015 ± 0.02) mgL-1, 0.00- 0.05 (mean 0.024 ±
0.02) and 0.00 – 0.01 (mean 0.002 ± 0.003) mgL-1 for Egbe
dam, Ureje dam and Ero dam respectively during the dry
season while the phosphate was not detected in any of the
three dams during the rainy season. The values of phosphate
in all the three dams during the dry season were below the
minimum limit while phosphate was not detected in any of
the three dams in any of the months during the rainy season.
The highest mean value of phosphate recorded at Ureje dam
during the dry season may be due to point source discharges
from domestic effluents around the dam. Enrichment of water
with organic phosphates and nitrates may result in an
excessive growth of plants and other organisms which leads
to eutrophication and increased biological oxygen demand.
As with nitrate, the low level of phosphate recorded overall
in the three dams indicates that the dams were not yet expose
to eutrophication.
The three dams contained detectable amounts of Na, Ca,
K, Fe, Mn, Zn, Mg, Cu, Pb, and Cd in water. In Egbe dam,
Na value was highest in January (31.10 ppm) and the lowest
value was recorded in March (13.55 ppm) with average value
of 22.62±7.39 ppm during the dry season while the highest
Na value was recorded in September (30.5 ppm) and the
lowest value (16.10 ppm) was obtained in August with an
average value of 22.94±5.99 ppm during the rainy season. Na
values recorded the lowest value in January (7.55 ppm) and
highest value in April (12.475 ppm) and the average value
was 10.74±2.09 in Ureje dam during dry season while during
the rainy season, Na value was highest in August (32.05
ppm) and lowest in October (15.15 ppm) with an average
value of 22.39±6.09 ppm. The highest value of Na in Ero
dam was recorded in January (44.45 ppm) and the lowest
value was obtained in November (36.65 ppm) with an
average value of 40.22±1.29 ppm during the dry season
while during the rainy season, the highest value of Na was
recorded in October (66.05 ppm) and the lowest value was
obtained in May (44.10 ppm) with average value of
53.90±3.60 ppm.
The highest value of Ca during the dry season was
recorded in Egbe dam in November (54.00 ppm) and the
lowest value was obtained in March (27.90 ppm) with the
average of 40.30 ± 10.35 ppm while during the rainy season
the highest value of Ca was recorded in October (79.20 ppm)
and the lowest in May (34.13 ppm) with average value of
54.92±17.56 ppm. In Ureje dam, the highest value of Ca was
obtained in March (26.95 ppm) and the lowest value in
January (18.25 ppm) with average value of 23.18 ± 3.34 ppm
during dry season while during the rainy season, Ca had the
highest value in August (33.80 ppm) and the lowest value in
September (26.45 ppm) with the average value of 29.47±2.63
ppm. Ca recorded the highest value during dry season in Ero
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dam in February (65.20 ppm) and the lowest value in January
(43.40 ppm) with the average value of 53.12±3.61 ppm while
during rainy season, the highest value of Ca was obtained in
September (56.65 ppm) and the lowest value in May (48.44
ppm) with the average of 52.54±1.50 ppm.
The value of K in Egbe dam during the dry season was
highest in November (12.55 ppm) and lowest in January
(8.60 ppm) with the average value of 11.11±1.61 ppm and
during the rainy season, the highest value was recorded in
September (19.55 ppm) and the lowest value in June (9.80
ppm) with the average value of 13.16±3.44 ppm. The highest
value of K during the dry season was recorded in Ureje dam
in March (14.85 ppm) and the lowest value was obtained in
February (8.55 ppm) with the average of 11.60 ± 2.00 ppm
while during the rainy season the highest value of K was
recorded in September (22.60 ppm) and the lowest in May
(13.75 ppm) with average value of 17.50±3.12 ppm. In Ero
dam, the highest value of K was obtained in February (35.7
ppm) and the lowest value in November (28.20 ppm) with
average value of 31.57±1.09 ppm during dry season while
during the rainy season, K had the highest value in October
(33.80 ppm) and the lowest value in July (20.55 ppm) with
the average value of 26.11±2.22 ppm.
The highest value of Fe during the dry season was
recorded in Egbe dam in January (0.194 ppm) and the lowest
value was obtained in November (0.140 ppm) with the
average of 0.18 ± 0.02 ppm while during the rainy season the
highest value of Fe was recorded in May (0.141 ppm) and the
lowest in September (0.069 ppm) with average value of 0.10
± 0.03 ppm. In Ureje dam, the highest value of Fe was
obtained in March (0.359 ppm) and the lowest value in
January (0.241 ppm) with average value of 0.31 ± 0.04 ppm
during dry season while during the rainy season, Fe had the
highest value in May (0.266 ppm) and the lowest value in
July (0.153 ppm) with the average value of 0.20 ± 0.04 ppm.
Fe recorded the highest value during dry season in Ero dam
in April (0.074 ppm) and the lowest value in February
(0.0437 ppm) with the average value of 0.060±0.005 ppm
while during rainy season, the highest value of Fe was
obtained in October (0.094 ppm) and the lowest value in May
(0.0526 ppm) with the average of 0.081± 0.03 ppm.
The value of Mn in Egbe dam during the dry season was
highest in November (0.275 ppm) and lowest in February
(0.116 ppm) with the average value of 0.21±0.05 ppm and
during the rainy season, the highest value was recorded in
May (0.221 ppm) and the lowest value in September (0.120
ppm) with the average value of 0.17±0.04ppm. The highest
value of Mn during the dry season was recorded in Ureje
dam in March (0.269 ppm) and the lowest value was
obtained in November (0.064 ppm) with the average of
0.19±0.08 ppm while during the rainy season the highest
value of Mn was recorded in May (0.186 ppm) and the
lowest in October (0.085 ppm) with average value 0.12±0.04
ppm. In Ero dam, the highest value of Mn was obtained in
February (0.114 ppm) and the lowest value in January
(0.0835 ppm) with average value of 0.096±0.005 ppm during
dry season while during the rainy season, Mn had the highest

69

Olagbemide Peter Taiwo and Owolabi Olufemi: Assessment of Physico-Chemical Parameters and Their Pollution
Implications on the Major Dams in Ekiti State

value in September (0.308 ppm) and the lowest value in May
(0.168 ppm) with the average value of 0.24±0.02 ppm.
The highest value of Zn during the dry season was
recorded in Egbe dam in November (0.314 ppm) and the
lowest value was obtained in February (0.170 ppm) with the
average of 0.24±0.07 ppm while during the rainy season the
highest value of Zn was recorded in July (0.41 ppm) and the
lowest in October (0.152 ppm) with average value of
0.27±0.10 ppm. In Ureje dam, the highest value of Zn was
obtained in March (0.130 ppm) and the lowest value in
February (0.117 ppm) with average value of 0.12±0.005 ppm
during dry season while during the rainy season, Zn had the
highest value in August (0.419 ppm) and the lowest value in
September (0.211 ppm) with the average value of 0.30±0.09
ppm. Zinc recorded the highest value during dry season in
Ero dam in November (0.107 ppm) and the lowest value in
April (0.094 ppm) with the average value of 0.101±0.002
ppm while during rainy season, the highest value of Zn was
obtained in August (0.509 ppm) and the lowest value in May
(0.2875 ppm) with the average of 0.39±0.034 ppm.
In Egbe dam, Mg value was highest in January (5.313
ppm) and the lowest value was recorded in November (4.118
ppm) with average value of 4.82±0.44 ppm during the dry
season while the highest Mg value was recorded in July
(5.721 ppm) and the lowest value (3.858 ppm) was obtained
in September with an average value of 4.87±0.69 ppm during
the rainy season. Mg values recorded the lowest value in
November (3.666 ppm) and highest value in March (4.676
ppm) and the average value was 4.21±0.34 in Ureje dam
during dry season while during the rainy season, Mg value
was highest in August (5.717 ppm) and lowest in October
(4.102 ppm) with an average value of 4.96±0.53 ppm. The
highest value of Mg in Ero dam was recorded in November
(2.472 ppm) and the lowest value was obtained in April
(2.135 ppm) with an average value of 2.25±0.05 ppm during
the dry season while during the rainy season, the highest
value of Mg was recorded in June (6.201 ppm) and the
lowest value was obtained in May (4.135 ppm) with average
value of 5.57±0.31 ppm.
Cu showed the highest value in April (0.207 ppm) and the
lowest value in January (0.111 ppm) with the average value
of 0.17±0.04 ppm in Egbe dam during the dry season while
during the rainy season, Cu had the highest value in October
(0.248 ppm) and the lowest value in August (0.099 ppm) with
the average value of 0.16±0.05 ppm. Ureje dam recorded the
highest value of Cu in March (0.155 ppm) and the lowest
value in November (0.09) with the average value of
0.12±0.03 ppm during the dry season while during the rainy
season, Cu had the highest value in October (0.193 ppm) and
the lowest value in June (0.111 ppm) with average value of
0.16±0.03 ppm. In Ero dam, the highest value of Cu was
recorded in April (0.0425 ppm) and the lowest in February
(0.0135 ppm) with the average of 0.030±0.004 ppm during
the dry season while during the rainy season, the highest
value of Cu was obtained in June (0.114 ppm) and lowest in
May (0.04 ppm) with the average value of 0.069±0.02 ppm.
The value of Pb in Egbe dam during the dry season was

highest in January (0.011 ppm) and lowest in April (0.003
ppm) with the average value of 0.005±0.003 ppm and during
the rainy season, the highest value was recorded in May and
July (0.0025 ppm) and the lowest value in September (ND)
with the average value of 0.0013±0.0010 ppm. The highest
value of Pb during the dry season was recorded in Ureje dam
in November, December, February, March and April (0.001
ppm) and the lowest value was obtained in January (ND)
with the average of 0.001±0.0004 ppm while during the rainy
season the highest value of Pb was recorded in May, June,
July, August (0.001 ppm) and the lowest in September and
October (ND) with average value of 0.001±0.0005 ppm. In
Ero dam, the highest value of Pb was obtained in February
(0.0055 ppm) and the lowest value in April (0.00125 ppm)
with average value of 0.0031±0.006 ppm during dry season
while during the rainy season, Pb had the highest value in
July (0.01 ppm) and the lowest value in May (0.002 ppm)
with the average value of 0.0048 ± 0.0014 ppm.
In Egbe dam during the dry season, Cd had the value of
0.001 ppm from November to February and was not detected
in March and April. It has average value of 0.001±0.0005
ppm during dry season while it was not detected in water
samples during the rainy season. In Ureje dam, Cd was not
detected in water samples both during dry and rainy season.
In Ero dam, the highest value of Cd was obtained in February
(0.001 ppm) and was not detected in November to January
and had average value of 0.00032±0.0002 during the dry
season while Cd was not detected in the water samples
during the rainy season.
In natural aquatic ecosystem, metals occur in low
concentrations. Metals, though are essential to life, all metals
are toxic at higher concentrations, because they cause
oxidative stress by formation of free radicals and they can
replace essential metals in pigments or enzymes disrupting
their function. In the present study, it was obvious that the
mean metal concentrations (ppm) in the water of the three
Ekiti State dams based on monthly sampling for the metals (Na,
Ca, K, Fe, Mn, Zn, Mg, Cu, Pb and Cd) were below
recommended and permissible limits for drinking water by
WHO and other international Agencies in all the dams except
for Cu, Mn, Fe and K in Ureje and Egbe dams and K, Cu, Mn,
Fe, Pb and Cd in Ero dam during the dry season. The mean
seasonal values of metals during the rains were below safe
limits except for Cu, Mn, K and Fe in Ureje dam; Cu, Mn, K,
Fe and Zn in Egbe dam and Ero dam. The concentration of
these metals in water above the recommended limit by WHO
and other Agencies indicated that the water of the dams may
not be suitable for drinking nor the fish safe for human
consumption. There were seasonal variations in the metals
concentrations in the three dams. Wet season recorded higher
levels of heavy metals than dry season with an exception of
Mn, Fe, Cu, Pb and Cd in Egbe dam and Ero dam and Cu, Fe
and Mn in Ero dam (Table 2). Surface run-offs following
rainfall therefore seem to be one of the main methods of
washing the metals into the dams.
Ca is most abundant ions in fresh water and is important in
shell construction, bone building and plant precipitation of

International Journal of Ecotoxicology and Ecobiology 2019; 4(2): 58-72

lime. The highest amount of calcium recorded in water
samples of the dams during the rainy season may be due the
addition of sewage waste along with rain water. The lowest
amount of Ca in water sample recorded during dry season
may be due to calcium absorbed by the large number of
organisms for shell construction, bone building and plant
precipitation of lime [61]. Mg is often associated with Ca in
all kinds of waters, but its concentration remains generally
lower than the calcium as observed in this study [62].
Magnesium is essential for chlorophyll growth and acts as a
limiting factor for the growth of phytoplankton [61]. The
highest amount of sodium recorded during rainy season in
the dams may be due to the addition of waste water from the
use of detergents and soaps for clothes washing and for
bathing brought into the dams by runoffs from around the
dams. This is in agreement with the observation of Chin that
an elevated concentrations of Na in surface waters may arise
from sewage and industrial effluents which directly joins lake
water [63]. Though Mn concentration in the dams was higher
standard limit but according to the EPA, health effects of Mn
are not of a concern until concentrations are approximately
10 times higher. In concentrations higher than 0.05 mg/l Mn
may become noticeable by impairing color, odor, or taste to
the water. Water with a high concentration of Fe and Mn as in
this study may cause the staining of plumbing fixtures or
laundry. Mn solids may form deposits within pipes and break
off as black particles that give water an unpleasant
appearance and taste. Similarly, iron can collect and block
pipes or fixtures and produce rust flakes in water. Both
substances can increase the growth of unwanted bacteria that
form a slimy coating in water pipes. Water with a Zn
concentration of more than 5 mg/L may start to be become
chalky in appearance with a detectable deterioration in taste.
In addition, high concentration of Zn can be toxic to the
organism. Contamination of drinking water with high level of
Cu may lead to chronic anemia [64]. Cd can accumulate in
the kidneys and is implicated in a range of kidney diseases
[65].
Lead
mimics
calcium,
thereby
inhibiting
neurotransmission [66].
Conclusively, from the results of this study it may be said
that the water from Egbe, Ureje and Ero dams may support
fish production but is not fit for domestic and drinking
purpose without adequate treatment and measures are to be
put in place to prevent accumulation of contaminants in the
dams.
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