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Abstract

The deterioration in water quality of freshwater bodies and its implication on human health, ecological sustainability and
economic development; has elicited a global concern and the need for water resource management and conservation. The
water quality of Ikpoba reservoir, Benin City, Nigeria was evaluated using various approaches to ascertain its suitability for
human consumption and pollution status. Water sampling was carried out from February 2018 to January 2019, and fifteen
(15) water quality indicators were determined using standard analytical procedures. All physico-chemical parameters with
the exception of water temperature, pH, dissolved oxygen, biochemical oxygen demand, turbidity, iron, copper, lead and
cadmium were within their permissible limits recommended by the NSDWQ and FMEnv. (2007). Water Quality Index value
of 207.37 (WQI > 50) indicate that the water is unsuitable for human consumption and use for other domestic purposes.
The Comprehensive Pollution Index value of 4.16 (CPI>2.01) for Ikpoba reservoir indicates that the freshwater body is
severely polluted, with turbidity, lead, iron and cadmium identified as contributing significantly to the water pollution. Natural
run-off and anthropogenic activities with the catchment area were identified sources of pollutants. The study has provided
updated valuable information for water quality monitoring, pollution control strategies and water resource management of

the Ikpoba reservoir.
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Introduction

Good water quality is essential for the well-being of human
population as well as our environment, as the quality of
water source significantly affects choice of land-use strate-
gies such as agriculture, industrial and residential within a
catchment area (Brion et al. 2011; Gulbaz & Kayeyzilmaz-
Alhan 2012; Omran 2012). Also, the quality of any fresh-
water source at a specific location is a reflection of the
combined effects of several natural processes and human
activities along the water pathway. Presently, the water qual-
ity deterioration of freshwater bodies has become a global
concern and a common challenge to many countries. This
is attributed to increasing human population, industrial and
agricultural growth, climate change and the high vulnerabil-
ity of freshwater systems to pollution. These has resulted
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in threat to human and ecological health, drinking water
availability and economic development (Houser and Rich-
ardson 2010; Gyamfi et al. 2013; IGES 2015; Ji et al. 2016).
In Nigeria and in most countries, deterioration in surface
water quality of rivers, reservoirs, lakes and streams due
to uncontrolled anthropogenic activities, rapid urbanization
and pesticide utilization in agriculture have been reported
(Anyanwu 2012; Egun and Ogiesoba-Eguakun 2018; Oboh
and Agbala 2017; Omoigberale and Ogbeibu 2007). This has
necessitated the need for water pollution control and water
quality monitoring.

The evaluation of water quality is of paramount impor-
tance in the optimum utilization of water resources as human
and land-use activities have local effects on the water qual-
ity, and water quality significantly affects choice of land-
use strategies (Omran 2012). In Nigeria, two types of water
quality assessment methods are generally utilized. The first
is the direct comparison of water physico-chemical data
with various water quality standards such as the National
standard for drinking water (SON 2007), Federal Ministry of
Environment standard for surface water (FMEnv. 2007) and
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World Health Organization (WHO) standard for drinking
water. The second is the Water Quality Index (WQI) which
expresses the overall water quality of a location as a single
number that is classified according to the suitability of the
water for domestic use (Egun and Ogiesoba-Eguakun 2018;
Oboh and Agbala 2017; Tyagi et al. 2013). The comprehen-
sive assessment of water quality using the Comprehensive
Pollution Index (CPI), indicates the degree of the overall
pollution of a water body within a locality and identifies the
main pollution factors (Zang 2017; Tao et al. 2011; Abbasi
and Abbasi 2012). The CPI has garnered interest as a valu-
able tool for reliable management and conservation of water
resources with rapid measurements of large bodies of water.
And the supply of helpful information for management and
control of the pollution in a watershed based on physiochem-
ical parameters (Idris and Mirac 2018; Xu et al. 2015; Yan
et al. 2015).

The Ikpoba reservoir was established in 1977 as a result
of the impounding of Ikpoba River by a dam at Okhoro in
Benin City, Edo State. The reservoir was established to
provide public water supply to about 30% of the inhabit-
ants of Benin City. Over the years, the reservoir has been
a receptor to effluents and wastewater with mixed constitu-
ents of organic solids and inorganic materials containing a
wide range of pollutants as a result of the channelling of the
municipal storm water drainage into the reservoir. This has
resulted in the alteration of the freshwater habitat thereby
leading to decreased biodiversity (Tawari-Fufeyin and Ekaye
2007; Wangboje and Ekundayo 2013). This study, therefore,
evaluates the water quality of the Ikpoba reservoir using
water quality indices of WQI and CPI to determine the water
suitability for human usage and the pollution status of the
water body.

Materials and methods
Study area and sampling stations

The Ikpoba reservoir (Latitudes 006° 22" 50” N and 006°
22"43" N and Longitudes 05° 38’ 36" E and 05° 38’ 46" E)
is situated in Okhoro, Benin City along the Ikpoba River
which flows through Egor and Ikpoba in Okha Local Gov-
ernment Area in Edo state (Fig. 1). The reservoir is about
3.00 km long and 0.60 km wide; covers a total surface area
of about 1.1 million m2 and impounds about 1.5 million m3
of water at full capacity. This capacity has reduced due to
heavy silting and deposition of solid waste materials into
the reservoir. The major land use types in the study area
are agriculture, settlement and erosion control. Three (3)
sampling stations were established along the stretch of the
reservoir for water quality monitoring using the stratified
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random sampling approach along the downstream gradient
(U.S. Geological Survey, 2018).

Analytical methods

Water samples were collected monthly for a duration of
eighteen (18) months from February 2018 and January 2019.
Water samples were collected between 07:00 and 09:00 on
each sampling day. In situ measurements were carried out
for water temperature using a Gilson mercury-in-glass ther-
mometer; water pH and electrical conductivity was meas-
ured using a digital electronic pH meter (Hanna instrument:
HI—1922 model) and conductivity meter (Hanna instru-
ment: HI—96107), respectively. Turbidity was determined
using the the HACH colorimeter (DR/920). Surface water
samples for physico—chemical analysis were collected in
clean and sterilised 1-L polyethylene bottles and tightly
closed. The water samples were placed in a cooler box and
then taken to the laboratory for analysis.

Samples for dissolved oxygen (DO) determination were
collected in plain glass bottles, fixed in the field using 0.1 ml
each of Winkler solutions A and B and determined titri-
metrically in the laboratory using the Azide modification
technique of the Winkler method (APHA 2012). Samples
for biochemical oxygen demand (BOD) were collected in
amber 250-ml reagent bottles and taken to the laboratory
for a 5-day incubating period before analysis using the Win-
kler’s method. Sulphate, nitrate and phosphate were deter-
mined using the HACH colorimeter (DR/890). The respec-
tive reagent powder was added to 10 ml of water sample
in a beaker and thoroughly mixed, then allowed to stand
for 5 min. Water sample is then poured into the cell bottle
and placed in the colorimeter, and the concentration read
from the display screen in mg/L. Chloride content was deter-
mined by MOHR’s titration method. Two drops of potassium
heptaoxodichromate (vii) (K2CrO4) indicator was added to
50 ml of water sample in conical flask and titrated against a
0.01 M silver nitrate (AgNO3) solution to give a brick red
end point, which is compared to the end point of the blank
titration of only the reagents and distilled water (Ademoroti
1996). For copper, lead, iron, zinc and cadmium determina-
tion, 10 ml of water sample was digested using an Aluminum
Block Digester (BD 110) having added 4 ml of perchloric
acid, 20 ml of concentrated nitric acid and 2 ml of concen-
trated sulphuric acid. The mixture was heated until white
fumes evolved and a clear solution obtained. Respective
metal ion content in the clear solution obtained was then
determined colorimetrically using the Atomic Absorption
Spectrophotometer (AAS).
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Fig. 1 Map of the Benin City showing Ikpoba reservoir sampling point; insert A Nigeria and B Edo State

Water Quality Index (WQI)

The Water Quality Index (WQI) was calculated using the
Weighted Arithmetic Water Quality Index Method (Akter
et al. 2016; Egun and Ogiesoba-Eguakun 2018; Oboh and
Agbala 2017; Tyagi et al. 2013). The reference standard
utilized for the calculation was Nigerian Standard for
Drinking Water Quality (SON 2007) (Table 1).

WQI was calculated using the following equation:

WQIl= ) W,0,/ )" W,

The quality rating scale (Q,) for each parameter was
calculated using the following equation:

Q, = 100[(V,=Vy) /(S=Vy)],

V, is the estimated concentration of the ith parameter of
interest in the analysed water; Vo is the The ideal value of
the ith parameter in pure water; V, is the 0 (except pH="7.0;

and DO =14.6 mg I7"); S, is the recommended Standard
value of the ith parameter (SON 2007).
The unit weight (W)) for each water quality parameter

W, =K/S,,
where K is the proportionality constant; K is the 1/Z (1/S).

The rating of water quality according to WQI is given in
Table 2.

Comprehensive Pollution Index (CPI) method
The Single Factor Pollution Index (PI) method is used to create
a Comprehensive Water Pollution Index (CPI). The PI (exclud-

ing DO) increases with the pollutant’s concentration and its
equation is as follows:
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Table 1 Summary of major land-use types in the in Ikpoba Reservoir catchment area

Land use

Type of waste generated

Settlement: Residential

Hotels
Institutions: Schools
Hospitals

Agriculture: cultivation of crops on degraded forest land around the
reservoir and aquaculture

Abattoir

Local market

Automobile mechanics, metal fabrication workshops and fuelling sta-
tions

Solid waste: Organic and inorganic waste e.g. kitchen waste, food pack-
aging materials, household waste

Domestic wastewater
Solid waste e.g. waste papers, cartons etc

Wastewater and disposable hospital waste such as cartons, plastic bot-
tles etc

Waste water from fish ponds

Surface runoff from farms containing agrochemicals

Open disposal of animal waste e.g. blood, bones and stomach content

Waste water with mixed content from abattoir operations

Mainly vegetative waste and polythene/ plastic waste from market
operations

Waste petroleum products such as petrol, diesel, engine oils, hydraulics
etc. which are sources of heavy metals in wastewater effluents

Table 2 Water quality ratings according to the Weighted Arithmetic
Water Quality Index method (Tyagi et al. 2013)

Table 4 Standard surface water quality categories based on CPI (Li
et al. 2010)

Levels Rating of water quality Grading
0-25 Excellent water quality A
25-50 Good water quality B
51-75 Poor water quality C
76-100 Very poor water quality D
>100 Unsuitable for drinking purposes E

Table 3 Standard grades for single-factor pollution index (PI) (Li
et al. 2010)

Single Factor Pollution Index (PI) Pollution grades

Less than 0.4 Non-pollution
0.4-1.0 Slight pollution
1.0-2.0 Medium pollution
2.1-5.0 Heavy pollution

More than 5.0 Serious pollution

where, P; is the pollution index of pollutant i; C; is the
measured concentration of the pollutant (mg 171); S; is the
National water quality standard permissible limit for the pol-
lutant in surface water (FMEnv.2007).

The water quality factor P, is classified into five grades, as
listed in Table 3 (Li et al. 2010).

Comprehensive Pollution Index (CPI) is the arithme-
tic mean of n water pollution indexes. The equation was as
follows:

ln C;
CPI=;;§,
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The Comprehensive Pollution  Level Explanation of
Index (CPI) the water quality
grades
Less than 0.2 I Cleanness
0.21-0.4 I Sub-cleanness
0.41-1.0 I Slight pollution
1.01-2.0 v Moderate pollution
More than 2.01 \% Severe pollution

where, C,; is the the measured concentration of the pollutant
(mg 171, S; is the National water quality standard permis-
sible limit for the pollutant in surface water, n is the the
number of chosen pollutants.

CPI is classified into the water quality levels listed in
Table 4.

Results and discussion
Physical and chemical characteristics

The descriptive statistics of the physico-chemical param-
eters of Ikpoba reservoir are shown in Table 5 and Figs. 2,
3,4, 5, 6 and 7. The water temperature (26-28 °C) did not
exceed the permissible limit of 30 °C and is attributed to
the surrounding secondary forest vegetation around the res-
ervoir. Similar water temperature range have been reported
for Ado-Ekiti reservoir (23.50-30.04 °C) by Idowu et al.
(2013). The mean pH of 5.8 was below the NSDWQ
(2007) and FMEnv. (2007) permissible range (6.5-8.5) of
values, and indicates the acidic nature of the water body.
The acidic nature of Nigerian freshwater bodies had been
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Table 5 Summary of physico- Parameters Mean + SE Min  Max  FMEnv. 2007)  NSDWQ (2007)
chemical parameters of surface
water in Ikpoba Reservoir from Water temp (°C) 27+0.08 26 28 30-35 30-35
February 2018 to January 2019y 5874005 438 6.6 6.5-8.5 6.5-8.5

E. conductivity (uS cm™}) 98.61+8.29 70 275 1000 1000

Turbidity (NTU) 2492+1.74 13 46 5 5

DO (mg17h 457+0.13 29 5.8 7.5 7.5

BODS5 (mg 17" 4.17+0.14 24 6.3 6 0

Sulphate (mg 171 18.19+0.63 12 26 100 100

Chloride (mg 171 19.19+0.60 13.18 27.06 250 250

Nitrate (mg 171 16.23+0.76 1195 26.64 50 50

Phosphate (mg 17" 3.85+0.09 2.49 4.81 5 5

Iron (mg 171 0.90+0.08 0.31 2.44 0.3 0.3

Copper (mg 1) 1.28+0.02 1.11 1.63 1.0 1.0

Lead (mg 17" 0.023+0.008 0 0.28 0.01 0.01

Cadmium (mg 17" 0.006+0.001 0 0.018 0.003 0.003

Zinc (mg 17" 1.47+0.15 0.28 343 3.0 3.0

Fig.2 Water temperature and
pH content in Ikpoba Reservoir

Fig. 3 Turbidity, DO and BODS5
content in Ikpoba Reservoir
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Fig.4 Sulphate and chloride H Water Content B FMEnv. 2007 and NSDWQ 2007 Permissible Limit

content in Ikpoba Reservoir 1100
1000

900

800

700

600

500

400

300

200 l
100
o —In —_—

E. Conductivity (1S cm-1) Sulphate (mg/L) Chloride (mg/L)

Fig.5 Nitrate and phosphate W Water Content B FMEnv. 2007 and NSDWQ 2007 Permissible Limit
content in Ikpoba Reservoir 55

50
45
40
35
30
25
20
15
10

Nitrate (mg/L) Phosphate (mg/L)

Fig.6 Iron, copper and zinc M Water Content B FMEnv. 2007 and NSDWQ 2007 Permissible Limit

content in Ikpoba Reservoir 3.5

Iron (mg/L) Copper (mg/L) Zinc (mg/L)

2.5

15

[y

0.

[5,]

@ Springer



International Journal of Energy and Water Resources (2022) 6:509-519

515

Fig.7 Lead and cadmium con-
tent in Ikpoba Reservoir
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reported in several studies (Egun and Ogiesoba-Eguakun
2018; Oboh and Agbala 2017). Low pH levels enhances the
corrosive nature of the water and influences the water taste
and appearance negatively. Electrical conductivity values
reflects the level of ionisation of most chemical compounds
in a water body. Electrical conductivity values in this study
(70-265.33 pS/cm) were within permissible limits. Similar
electrical conductivity value of 158.55 uS/cm was reported
for Ajiwa reservoir by Usman et al. (2017). Suspended
solids in water are undesirable as they reduce the utilitar-
ian and productivity of the water body. The range of water
turbidity values (13-46 NTU) exceeded the NSDWQ and
FMEnv. (2007) permissible limit of 5 NTU, an indication
of high levels suspended solids in the water body arising
mainly from the channelling of municipal wastewater/storm
water towards the reservoir particularly at Station 1 (inlet).
Dissolved oxygen levels (2.90-5.80 mg/L) were below
the minimum acceptable limits by NSDWQ and FMEnv.
(2007) an indication of high organic content and oxygen
demand. Lowest values of DO were recorded during the
raining season (August—-November 2018) during which the
reservoir received high volume of municipal wastewater and
storm water from erosion. Biochemical oxygen demand is
an important factor affecting water quality and it is used as
organic pollutant indicator in water bodies. Mean BOD value
of 3.99 mg/L exceeded the NSDWQ (2007) limit for drink-
ing water, but did not exceed the FMEnv. (2007) limit of
6 mg/L for surface water. According to Oram (2014), water
sample with a BOD > 5 mg/L indicates a polluted water with
nearby sources of pollution. This buttresses the impact of
anthropogenic activities within the Ikpoba reservoir catch-
ment area on the water quality. The range of values for sul-
phate (15.67-20.67 mg/L), chloride (15.62-23.98 mg/L),
nitrate (12.42-21.62 mg/L), phosphate (3.20-4.57 mg/L)
and zinc (0.14-0.83 mg/L) did not exceed their respective
NSDWQ (2007) and FMEnv.(2007) permissible limits. The

B FMEnv. 2007 and NSDWQ 2007 Permissible Limit

Lead (mg/L)

Cadmium (mg I-1)

mean concentration values for iron (0.90 mg/L), copper
(1.28 mg/L), lead (0.023 mg/L) and cadmium (0.006 mg/L)
exceeded their respective NSDWQ (2007) and FMEnv.
(2007) permissible limits in drinking water and surface
water. This implies that the consumption of the water in its
untreated form exposes the population to health risk from
heavy metal toxicity and predisposes the aquatic fauna in the
reservoir to heavy metal bioaccumulation and its attendant
physiological effects.

Comparing results in this study with previous studies
on Ikpoba reservoir, copper concentration (1.28 mg/L)
was higher than the values of 0.14 mg/L (Tawari-Fufeyin
and Ekaye 2007) and 0.24 mg/L (Wangboje and Ekundayo
2013) previously reported. This indicates and increase in
the activities associated with the release of copper com-
pounds as constituents of effluents within the reservoir
catchment area. Recorded values for cadmium, iron, lead
and zinc in this study were lower than reported values for
cadmium (0.009 mg/L and 0.02 mg/L), iron (2.80 mg/L
and 5.60 mg/L), lead (0.05 mg/L and 0.07 mg/L) and zinc
(4.41 mg/L and 116.59 mg/L) by Tawari-Fufeyin and Ekaye
(2007) and Wangboje and Ekundayo (2013), respectively.
The decline in values for these heavy metals in the water was
to be associated with the period (seasonal) and duration of
the respective studies.

Water Quality Index (WQI)

Concentrations of the considered physico—chemical param-
eters with specified permissible limit values were used to
determine the WQI of the reservoir and ascertain its suitabil-
ity for consumption and domestic use. A water source is con-
sidered suitable for human consumption when its WQI value
is <50. The computed WQI value of 207.37 recorded for
Ikpoba reservoir is an indication that the water in its present
state is unsuitable for human consumption and use for other
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Table 6 Water Quality Index for Ikpoba Reservoir (February 2018-January 2019)

Parameters Mean +SE NSDWQ (2007) Weightage (Wi) Quality rating (Qi) [(Wi) (QD)]
Water temp (°C) 27+0.08 30-35 7.27 E-05 90 0.007
pH 5.87+0.05 6.5-8.5 0.0003 226 0.076
E. conductivity (uS cm™) 98.61 +8.29 1000 2.18 E-06 9.861 2.15 E-05
Turbidity (NTU) 24.92+1.74 5 0.0004 498.4 0.217
DO (mg 171 4.57+0.13 7.5 0.0003 141.27 0.041
Sulphate (mg 17") 18.19+0.63 100 2.18 E-05 18.19 0.0004
Chloride (mg 17") 19.19+0.60 250 8.72 E-06 7.676 6.69 E-05
Nitrate (mg 171 16.23+0.76 50 4.36 E-05 32.46 0.0014
Phosphate (mg 17! 3.85+0.09 5 0.0004 77 0.034
Iron (mg 171 0.90+0.08 0.3 0.007 300 2.18
Copper (mg 17") 1.28+0.02 1.0 0.0022 128 0.28
Lead (mg 171 0.023+0.008 0.01 0.218 230 50.136
Cadmium (mg 17") 0.006+0.001 0.003 0.727 200 145.32
Zinc (mg 171 1.47+0.15 3.0 0.0007 49 0.036

> Wi=0.96 2(Wi) (Qi)=198.33
WQI=207.37

domestic purposes (grade E) (Table 6). Also, elevated WQI
values recorded in this study is indicative of the increased
levels of pollutants in the water body.

Comprehensive Pollution Index assessment (CPI)

In this study, the computed CPI value of 4.40 for Ikpoba res-
ervoir indicates that the freshwater body is severely polluted
(Table 7). The ratio (PI) of the physico-chemical param-
eters content in the water relative to their permissible limits
numerically expresses how each physicochemical parameter
contributes to the overall pollution of the water body. A high

ratio identifies the physico-chemical parameter as a principal
pollutant in the water body. The obtained PI values for the
various water quality indicators showed that the concentra-
tion levels of electrical conductivity, sulphate and chloride
did not contribute to the water pollution. Water temperature
and phosphate content were slight pollutants; pH, biochemi-
cal oxygen demand, copper and zinc—medium pollutants;
nitrate—heavy pollutant; while turbidity, iron, lead and cad-
mium seriously contributed to the water pollution (Fig. 8).
Increase in lead, turbidity, iron and cadmium is linked to
the mixed constituents of municipal waste water discharged
into the reservoir. Also, turbidity, BOD and nitrate pollution

Table 7 Comprehensive

! Parameters Max. (C) FMEnv. (2007) (S,) Pollution Pollution grades
POHuthI.l Index (CPI) of Ikpoba Index (PT)
Reservoir (February 2018-
January 2019 Water temp (°C) 28 30-35 0.93 Slight pollution
pH 6.6 6.5-8.5 1.02 Medium pollution
E. conductivity (uS cm™!) 275 1000 0.28 Non pollution
Turbidity (NTU) 46 5 9.20 Serious pollution
BODS5 (mg17Y) 6.3 6 1.26 Medium pollution
Sulphate (mg 171 26 100 0.26 Non pollution
Chloride (mg 17" 27.06 250 0.11 Non pollution
Nitrate (mg 17" 26.64 50 2.67 Heavy pollution
Phosphate (mg 17" 4.81 5 0.96 Slight pollution
Iron (mg 171 2.44 0.3 8.13 Serious pollution
Copper (mg 1) 1.63 1.0 1.63 Medium pollution
Lead (mg 17" 0.28 0.01 28 Serious pollution
Cadmium (mg 17" 0.018 0.003 6 Serious pollution
Zinc (mg 171 343 3.0 1.14 Medium pollution
CPI 4.40 Severe pollution
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Fig. 8 Pollution Index (PI) of
Physico-chemical Parameters in
Ikpoba Reservoir
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index values is reflective of how human activities and land
use within the reservoir catchment area—farming, cattle
grazing on the river banks, decay of organic matter, etc. have
impacted on the water quality. The elevated levels of iron,
lead and cadmium is an indication of the potential human
health risk associated with the domestic consumption of the
water in its present state by inhabitants within the catch-
ment area.

The main objectives of water resource management and
contamination control are the classification of water qual-
ity and the identification of principal pollutants, which will
impact on treatment steps required to ensure safe water, and
preventive action to improve water quality. The water quality
of Ikpoba reservoir have been classified as severely polluted,
with concentration levels of pH, BOD, copper, zinc, nitrate,
turbidity, lead, iron and cadmium identified as contributing
significantly to the surface water pollution. Therefore, the
establishment of vegetative screens to curtail the degree of
water turbidity and erosion control; desilting of the reservoir
to prolong its functionality, periodic monitoring of land use
activities within the reservoir catchment area to ascertain
the type and constituents of effluents which is discharged
directly or indirectly into the reservoir is recommended to
curtail the further deterioration of the water quality. Also,
the utilization of surface water bodies for the drainage of

flood water has impacted negatively on the aquatic ecosys-
tem. There is need for the consideration of other options
such as establishment of retention pools for flood water man-
agement. This will reduce the amount of pollutants enter-
ing the reservoir. At present, the provision of potable water
supply to the inhabitants of Benin City is inoperative due to
the comatose state of water processing and supply infrastruc-
ture at the reservoir. Achieving the sustainable development
goal of provision of potable water for human consumption,
necessitates the need for the State Government to review its
water resources management policies and make the requisite
financial investments to revamping the Ikpoba reservoir.

Conclusion

The water quality of Ikpoba reservoir have been evaluated
using various approaches/methods which have provided use-
ful information about the water suitability for human con-
sumption and pollution status. The comparism of physico-
chemical parameters’ content in water with their respective
permissible limits, showed that turbidity, iron, copper, lead
and cadmium levels exceeded their respective permissible
limits; while water temperature, pH, dissolved oxygen and
biochemical oxygen demand were below their minimum
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permissible value for surface water. The WQI value of
207.37 (WQI > 50) indicate that the water is unsuitable for
human consumption and use for other domestic purposes.
The CPI value of 4.40 for Ikpoba reservoir indicates that
the freshwater body is severely polluted (CPI>2.01), with
turbidity, lead, iron and cadmium identified as contribut-
ing significantly to the water pollution. Natural and anthro-
pogenic activities with the reservoir catchment area were
identified as both point sources and non-point sources of the
principal pollutants. This study has further demonstrated the
effectiveness of the WQI and CPI as coherent tools for water
quality monitoring and evaluating the influence of pollutants
from human and land-use activities on the water quality.
The need for the regulation of effluents discharge into the
reservoir, human activities and land use within the catch-
ment area is recommended to prevent further deterioration
in water quality.
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