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ABSTRACT. Anthropogenic activities causing deterioration in water quality and a decrease in meeting
the ecosystem service potentials of surface water are considered one of the major basic environmental
challenges. Water samples were collected from three sampling stations (Ogurugu, Otuocha, and Otu-
Nsugbe) in the Anambra River Basin and analyzed following standard protocols and procedures for nine
months. The cosystem services potentials of the Anambra River Basin were evaluated using physico-
chemical parameters and some indices: Comprehensive pollution index (CPI), nutrient pollution index
(NPI), salinity potential, and soluble sodium percentage (SSP). All the water quality parameters were
within the standard level for drinking water, aquaculture practice, recreation (swimming/bathing)
and agricultural purposes, with the exception of pH and phosphate, whereas dissolved oxygen met
aquaculture criteria only in station II. Comprehensive pollution index (0.150 — 0.449), nutrient pollution
index (0.07 — 0.46), and soluble sodium percentage (6.0% -26.92%) were within the category of non-
polluted or excellent to sub-clean. Potential salinity (39.39 - 97.19) was high, indicating water from the
Anambra River Basin contained crystallized solutes. Conclusion: the Anambra River Basin is not at risk
of eutrophication but may not support irrigation program due to the high potential salinity. However,
the river needs to be monitored, and anthropogenic activities need to be regulated.
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1. Introduction very challenging (Popovié et al., 2016). Therefore, it
is necessary to apply appropriate water quality indices
(Anyanwu and Umeham, 2020; Isiuku and Enyoh,
2020; Anyanwu et al., 2022). Regular evaluation of
the surface water quality using useful and reproducible

The deterioration of water quality of surface
water bodies as a result of human activities such
urbanization and agriculture to meet basic needs of

man has become a global problem (Mateo-Sagasta et indices is required to maintain and control the surface

31," 201,7; V;lang et al, 201]2 0). fl}iverz‘l'are ]f)acing multi- water from degradation (Barakat et al., 2016; Shukla et
imensional stressors such as flow disturbance, water al., 2017; Matta et al., 2020).

pollution, climate influences, habitat fragmentation
leading to degradation and biodiversity erosion (Matta
et al., 2020).

Saving and controlling surface water from
pollution and having solid data on surface water quality
for proper management have become very necessary.
Considering the dynamic nature of the surface water
ecosystem and the influence of various watershed
activities, rapid interpretation of water quality is
required (Effendi, 2016). However, the interpretation
of data from a large number of physicochemical
parameters and drawing proper conclusions can be

Water quality indices (WQIs) are accepted and
useful tools for evaluating water quality, and different
indices use different sets of variables (Bharti and
Katyal, 2011). They are useful communication tools for
presenting the health status of waterbodies to the public
in a reliable way by policymakers, environmentalists,
conservationists and different governmental agencies
(Sadiq et al., 2010). The use of water quality indices
has become a prevalent and reliable approach to
water quality assessment and monitoring and has been
extensively used by researchers (Adimalla et al., 2020;
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Anyanwu and Umeham, 2020; de Andrade Costa et al.,
2020; Sharma et al., 2021; Anyanwu et al., 2022). This
study was carried out to evaluate the potential of the
Anambra River Basin water in south-eastern Nigeria for
multiple uses with some selected water quality indices.

2. Material and methods
2.1. The studied area

The Anambra River Basin is situated in south-east
of Nigeria, it is approximately 207.4 km to 210 km long
(Odo, 2004) and rises from the Ankpa hills (ca. 305-
610m above sea level) and flows into the River Niger
at Onitsha (Odo, 2004). It is spatially located between
latitudes 6°00’N and 6°30’N and longitudes 6°45’E and
7°15’E. A total of 14014 km? are drained by the river
basin (Odo, 2004) (Fig.1).

2.2. Description

The Ogurugu fishing site (station I)

The Ogurugu fishing site is upstream with GPS
coordinates (N 6°47°28” and E 6°56’48”). It is located
in the Uzo-uwani local Government Area, Enugu State.
A number of anthropogenic activities were observed,
such as laundry, swimming, fishing, extraction of
drinking water, manual sand mining, and farming (rice,
cassava), at flood plain, transportation of different
goods and human beings, and lumbering. The surface
was partially canopied with aquatic plants, and the
flow velocity was moderate.

The Otuocha Fishing site (station II)

The Otuocha Fishing site is about 210 km
downstream of Ogurugu (N 6°20°30”, E 6°50’33”), with
a daily market along its bank. Notable human activities
within the site are water transportation by canoe,
washing, fishing, farming along banks, and extraction
of water for irrigation.

The Otu-Nsugbe Fishing site (station III)

The Otu-Nsugbe is about 17 km downstream of
the Otuocha fishing site (N 6°16’71”, E 6°48’73”). It
is located in Nsugbe at the Anambra River floodplain
with notable anthropogenic activities, such as farming
activities, mechanical dredging, fishing, and water
transportation

Samples collection and analyses

Water samples were collected monthly for nine
months (February - October 2022). Samples were
collected with a clean 1 litre water sampler, after
collection transferred and stored in 1litre plastic bottles
and then transported to the laboratory in an ice chest
for analysis. The physicochemical parameters were
analyzed using standard methods. Three parameters
- electrical conductivity, pH, and dissolved oxygen
(DO) — were determined in situ with a multi-parameter
meter (HQ40d). In the laboratory, nitrate nitrogen
(NO,-N) and phosphate (PO,-P) were determined using
the HACH-DR 6000 UV-Vis spectrophotometer, total
dissolved solids (TDS)-gravimetric; Cl~ - titrimetric;
K*, Na*-flame photometric (APHA, 1992); Ca?* ,
Mg?*- spectrophotometric (ISO 11885, 2007); SO 2 -
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Fig.1. Map of studied area

turbidimetric method (APHA, 2005), while biochemical
oxygen demand was determined after five days using
the multi-parameter (HQ40d).

Comprehensive pollution index (CPI)

The comprehensive pollution index method
offers useful information for the management and
control of the pollution in a watershed (Son et al., 2020;
Anyanwu et al., 2022). The equation for computing CPI
is as follows:

pr=S
S

i

where C, - measured concentration of parameter in
water; S, - permitted standard of parameter according
to environmental standard (FMEnv., 2011).

CPlle’_’OPIi @)
n="r

€3]

where CPI Comprehensive Pollution Index; n
number of parameters investigated; PI, = single factor
pollution index number i. The CPI was computed using
13 water parameters: dissolved oxygen, biochemical
oxygen demand, electrical conductivity, pH, turbidity,
total dissolved solid, total suspended solid, chemical
demand oxygen, chloride, phosphate, nitrate, sulphate,
sodium, potassium, calcium, and magnesium.

Nutrient pollution index (NPI)

NPI was computed using the expression in Eq.

cn + CP
max »
where NPI=C anC arethe monthly mean concentration
of nitrate and phosphate in water samples, and are
maximum allowable concentration of 50 mg/1 and

NPI = (3)

max

c
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5 mg/l for nitrate and phosphate in surface water
respectively (FMEnv., 2011). The classification for NPI
is categorized as NPI of < 1 (non-polluted), NPI of 3
< 6 (considerable polluted) and NPI of > 6 (very high
polluted) (Isiuku and Enyoh, 2020).

Potential salinity (PS)

This index indicates the suitability of water on
the basis of concentration of insoluble salt (Meena and
Bisht, 2020). It was computed using equation below

Potential salinity (PS) = Chloride + % 4.

Soluble Sodium Percentage (SSP)

Soluble Sodium percentage is another important
parameter used in evaluating sodium hazard and water
quality for agricultural purposes (Udom et al., 2019). It
is calculated using the following formula:

Soluble Sodium Percentage (SSP) = —; Naz K
Ca” +Mg*" +Na" +K"*

100 (5)

3. Results and discussion
3.1. Physicochemical parameters

The summary of physico-chemical parameters
determined in the Anambra River is shown in Table 1.

Water Temperature

Temperature is a principal water indicator that
changes with the variation of climatic conditions of an
area. Higher water temperature increases the rate of
biochemical activity of aquatic organisms (Bhatnagar
and Devi, 2013), thus increasing oxygen demand.
The solubility of oxygen and the level of ammonia in
aquatic ecosystems depend on water temperature. The
spatio-temporal variations of water temperature ranged
between 26.87°C and 30.12°C, with mean values of
29.24 =*2.04°C (station I), 28.76*+3.12°C (station

II), and 28.10+2.11°C (station III). The lowest value
(26.87°C) was recorded at station 1 (September 2022),
and the highest (30.12°C) was recorded also at station
1 (February, 2022). All the water temperature values
were within the permissible range (40°C) and 20 — 32°C
for drinking water (WHO, 2010) and for aquaculture
(Kasmir and Rosmiati, 2014; Mutea et al., 2021).
However, the temporal-spatial values registered during
the sampling period were lower than the recommended
level (22-26°C) for swimming and recreational aquatic
environments (WHO, 2007).

Water pH and Dissolved Oxygen

The pH is measured as the negative logarithm of
hydrogen ions concentration. The pH of natural aquatic
ecosystems is greatly influenced by the concentration
of carbon dioxide, which is an acidic gas (Boyd, 1979).
It is very important to maintain the aquatic resource
within a pH range of 6.5-8.5, as any alteration may
lead to the destruction of aquatic organisms (Mutea, et
al., 2021). Water with a low pH promotes corrosion of
metal pipes and fittings, which can cause a sour taste
(WHO, 2011). Swimming in surface water with a low
pH can indeed result in the corrosive nature of water,
skin and eye irritation, loss of chlorine, and skin stains
in swimmers (Hoseinzadeh et al., 2013).

The spatio-temporal variations of water pH
ranged between 5.0 and 6.9, with mean values of
5.53+0.30 (station I), 5.42+1.01 (station II), and
5.5+0.19 (station III). The lowest value (5.0) was
recorded at station 1 (April and May, 2022) and the
highest was also recorded at station 1 (February, 2022).
The pH values were within the acidic range with mean
values below permissible pH limits (6.5 to 9) for
aquaculture (Ekubo and Abowei2011; Bhatnagar and
Devi, 2019). The mean values exceeded also the range
for water drinking, swimming/bathing and agriculture

Table 1. Summary of the mean values of the water quality parameters at each sampling station and the standard recommended

for multi-uses

Param. | Min | Max | StationI Station II Station IIl |Aquaculture| Drinking | Recreation | Agriculture
benchmark water (WHO,2007)| (FAO,1994)
(VEPA, (WHO,
2015) 2010)
Tem. (°C) [26.87|30.12| 29.24+2.04* [ 28.76+3.122 | 28.10+2.11* 20-32 40 22-26 -
pH 50 | 6.9 | 5.53+0.30® | 5.42+1.01* | 5.50*+0.192 6.5-8.85 6.5-8.5 7.0-8.4 6.5-8.5
DO (mg/D | 1.9 | 10 | 3.85+0.24* | 6.11+1.00° | 4.60+0.13¢ 5-15 >5 9-10 -
BOD (mg/D| 1.10 | 4.4 | 1.50+0.10* | 2.16+0.08* | 1.67*0.11° 01-02 1-2 -
TDS (mg/1) | 0.40 |15.50| 2.75+0.10° | 4.25+1.10" | 4.10+0.84® - 500 500 3000
TSS (mg/1) | 0.90 | 3.10 | 1.92+0.18* | 1.86+0.09* | 1.47+0.20° 25-150 50 50 0.25
Cl (mg/1) |34.90(97.10] 45.90=7.112 |64.76 =12.03%|55.69 =10.14¢ 50 250 100 1065
PO,*(mg/D)| 0.21 | 1.43 | 0.46+0.11* 0.56+0.03" | 0.49+0.13¢ 0.05-0.5 11 0.2 -
SO > 0.04 [ 0.35| 0.10%+0.00* | 0.14+0.04> | 0.15+0.07¢ - 200 1000 -
NO, 0.11 1 0.51 | 0.20+0.05* | 0.37+0.14* | 0.27+0.10¢ 0.1-4.50 50 20 10
CPI 0.15]0.31 | 0.22%+0.05 0.27+0.11 0.22+0.05
NPI 0.07 | 0.46 | 0.15%0.11 0.20+0.06 0.17+0.14
PS 34.93197.19] 45.95+9.49 |65.94+15.22| 56.54*=9.05
SSP 11.58]22.92] 17.10£3.91 | 17.35x3.4 | 18.87x4.63
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purpose (Klamt et al., 2021).

The results of this study agreed with those noted
by Odo et al. (2022) that recorded a range of 4.6 to 6.6
mg/] in the Akor River in Ikwuano. The pH value has
a direct relationship to the quality of water suitable for
human consumption. Water with a high carbon dioxide
content, low total alkalinity and low pH is considered
aggressive (Klamt et al., 2021).

Dissolved oxygen affects the growth, survival,
distribution, behaviour and physiology of aquatic
organisms (Solis, 1988). Spatio-temporal variations
of dissolved oxygen (DO) ranged from 1.9 to 10 mg/1,
with a mean value of 3.85+0.24 mg/l (station I),
6.11+ 1.00 (station II), and 4.6+0.13 (station III).
The lowest value was recorded at station I (February,
2022), while the highest was recorded at station II
(June, 2022). Spatio-temporal values of dissolved
oxygen met standards for aquaculture, swimming,
and agriculture between April and June 2022 at all
the stations, while the mean values for stations I and
III were lower than the recommended value (5-15
mg/1) for aquaculture and other aquatic biota (Boyd,
2014). Concentrations below 5 mg/l may adversely
affect the functioning and survival of biological
communities, and concentrations below 2 mg/1
may lead to the death of most fish (Chapman, 1996).
Dissolved oxygen is the quantity of oxygen dissolved
in water, and it is essential to determine whether the
water under study can support aquatic life (Nalder
and Islam, 2015). A higher concentration of dissolved
oxygen is associated with better water quality and taste
(Omer, 2019). The survival and physiological activities
of aquatic organisms at station I and station III, may be
adversely affected. Dissolved oxygen depletion in water
causes poor feeding of fish, starvation, reduced growth,
and more fish mortality, either directly or indirectly
(Bhatnagar and Garg, 2000). Aquatic ecosystem with a
dissolved oxygen level of 3.0-5.0 mg/1 is unproductive,
and for average or good production, it should be
above 5.0 mg/1 (Bhatnagar and Devi, 2013). Very high
concentration (>14) of dissolved oxygen sometimes
becomes lethal to fish fry in nursery ponds (Bhatnagar
et al., 2004).

BOD

Bhatnagar and Dev (2013) pointed out that the
desired ranges of BOD level for aquaculture should be
between 1 mg/1 and 2 mg/1. Spatio-temporal variations
of biochemical oxygen demand (BOD) ranged between
1.10 and 4.40 mg/1, with a mean value of 1.50+0.10
mg/l (station I), 2.16+0.08 mg/1 (station II), and
1.67£0.11 mg/1 (station III) (Table 1). The lowest
value was recorded in station I (March, 2022), while
the highest was in station II (May, 2022). The high BOD
concentrations in this study may be ascribed to high
levels of organic contamination from the agricultural
farms and other anthropogenic activities that support
micro-bacteria growth (Crim, 2007). All the values
of BOD recorded were within the values (1 — 2 mg/1)
recommended for aquaculture (VEPA, 2015) and water
body for swimming/ recreation purposes (WHO, 2007).
A high mean value at station II and wet season may
cause sufficient oxygen for respiring aquatic organisms
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in the river. Individuals involved in water-based
activities (swimming, sporting, and other recreational)
are likely to be most sensitive to eutrophic conditions
linked to high BOD, and the demand for all recreational
activities is likely to be impacted due to impediment
of activities, discomfort, and visual unpleasantness
(Breen et al., 2018). Aquatic ecosystem with BOD levels
between 1.0 and 2.0 mg/1 is considered clean, 3.0 mg/1
isfairlyclean,5.0mg/lisconsidereddoubtfuland10.0mg/1
is definitely bad and polluted (Ekubo and Abowei,
2011).

Total dissolved
suspended solid (TSS)

Total dissolved solids influence the aesthetic
value of the water through altering the turbidity
and limit water body from performing its ecosystem
functions as a drinking water source and irrigation
supply (Titilawo et al., 2022). Total dissolved solid
(TDS) ranged from 0.4 mg/1 at station I (April, 2022)
to 15.5 mg/1 at station II (August, 2022), with mean
values of 2.75+0.10 (station I), 4.25+1.10 (station II),
and 4.10 +0.84 (station III).

Total suspended solid (TSS) ranged between
0.9 mg/1 at station III (February, 2022) and 3.10
mg/l at station II (August, 2022), with mean values
of 1.92+0.18 (station I1),1.86+0.09 (station II), and
1.47 +£0.20 (station III). All the values of TSS were within
the range (25-150 mg/1) recommended for aquaculture,
and 500 mg/l for drinking water and swimming/
recreation and (WHO, 2007), 0.25 mg/1 for agricultural
purposes (Table 1). A large accumulation of suspended
solids will reduce light penetration; thereby suppress
photosynthetic activity of phytoplankton, algae and
macrophytes. TSS > 80 mg/]1 may cause injure fish gills
(Teodorowicz et al., 2006). The results of this study are
quite below 450 mg/1 set by FAO (2004), as cited by
Misstear et al., (2017) for irrigation agriculture, and
600 mg/1 set by WHO (2012) for drinking water. The
results were in line with those of Odo et al., (2022) that
recorded a range between 0.6 mg/l and 4.2 mg/] in
the Akor River. A total suspended solids concentration
below 20 mg/1 appears clear, while levels over 40 mg/1
may begin to appear cloudy (Fondriest Environmental,
2014).

Chloride (CI)

Chloride is a common component of most aquatic
ecosystem and is useful in maintaining their osmotic
balance of aquatic organisms. When the level of chloride
in the aquatic environment exceeds 100 mg/l, it causes
burns on the gills and other parts. Chloride ranged from
34.9 mg/I1 at station I — 97.1 mg/1 at station II (August,
2022), with mean values; 45.90+7.11(station I),
64.76 +£12.03(station II) and 55.69 +=10.14 (station III).

All Cl values fall within the level desirable of
250 mg/1 for drinking water, 100 mg/1 for recreational
activities, and 1065 mg/l for agricultural purposes
(Table 1). However, few (45%) of the water samples
had a concentration of chlorine (Cl) above the
permissible value (50 mg/1) for aquaculture production
(Table 1). High concentrations of chloride can make
waters unpalatable and, therefore, unfit for drinking
or livestock watering (Chapman, 1996), as well

solid (TDS) and Total
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as inhibit plant growth, impair reproduction, and
reduce the diversity of organisms in streams (United
States Geological Survey, 2009). The free residual
chlorine < 3 mg/1 in the water pool was indicative of
unsatisfactory management of the water disinfection
and filtration process, because free residual chlorine
may be unable to oxidize the organic compounds and
kill the microorganisms that had enhanced the water
while passing through the filters (Fadaei and Sadeghi,
2014).

Phosphate (PO*)

It is an essential plant nutrient and stimulates
plant (algae) growth in aquatic ecosystems. Phosphate
is often in limited supply and its role for increasing
the aquatic productivity is well recognized (Bhatnagar
and Devi, 2013). Phosphate ranged from 0.21mg/1
at station II (April, 2022) - 1.43 mg/l at station 1
(July), with mean values of 0.46+0.11(station I),
0.56 +£0.03(station II), and 0.49+0.13 (station III).
More than half (65.24%) of sampled water had values
above 0.05 - 0.5 mg/]1 recommended for aquaculture
and 0.2 mg/1 for swimming/recreation water (Table 1).
However, all the values recorded were quite below the
level (11 mg/1) for drinking water. The values recorded
in this recent study were within/slightly higher than the
recommended level (0.05 to 0.5 mg) for aquaculture
(Bhatnagar et al., 2004; Stone and Thomforde, 2004;
Bhatnagar and Devi, 2013).

Sulphate (SO,*)

The presence of sulphate in aquatic ecosystem
can alter taste of drinking water from the system,
and very high levels can cause a laxative effect in
unaccustomed consumers (Klamt et al., 2021). Sulphate
ranged from 0.04 mg/1 at station I (April, 2022) to 0.35
mg/] at station III (July, 2022), with mean values of
0.10+0.002 (station I), 0.14+0.04 (station II) and
0.15+0.07 (station III). All the values recorded were
within the adverse level (200 mg/1) good for drinking
water (WHO, 2010), the desirable level (1000 mg/1)
for swimming/recreational activities, and the level
(0-96 mg/1) for agricultural purpose (FAO, 1994).
High concentrations of sulphate above 400 mg/1 may
make water unpleasant to drink (Chapman, 1996).
Gastrointestinal related diseases have been linked to
drinking water with a high level of SO42- (Klamt et
al., 2021). It is recommended that health authorities
should be notified of drinking water sources with SO42-
concentrations above 500 mg/1 (WHO, 2017).

Nitrate (NO,)

Nitrate ranged from 0.11 mg/1 at station I (April)
to 0.51 mg/1 at station III (July), with mean values of
0.20+0.05 (station I), 0.37 = 0.14 mg/1 (station II), and
0.27+0.10 mg/1 (station III). All the values recorded
in the sampled water during the sampling period were
within the level (0.1 to 4.5 mg/1) good for aquaculture
(Bhatnagar and Devi, 2013). Nitrate is relatively
nontoxic to fish and causes no health hazard except
at exceedingly high levels (above 90 mg/1) (Stone and
Thomforde, 2004; Santhosh and Singh, 2007). Nitrates
have immense significance as major nutrients for the
succession and productivity of phytoplankton and
aquatic macrophytes (Mishra and Patro, 2015).
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Generally, the nitrate concentration was within
the maximum permissible limit of 50 mg/1 for drinking
water, as recommended by the Standard Organization
of Nigeria (2015). Excess nitrate ion in drinking water is
worrying as it causes blue baby syndrome in newborns
and may cause stomach cancer in adults as well as
increasing the likelihood of breast cancer in women
(Baird and Cann, 2011) and other health disorders
(USEPA, 2017). Contamination of fresh water with
nitrates leads to significant environmental problems
and health risks when water is used for drinking (WHO,
2007).

3.2. Drinking water quality indices

Comprehensive Pollution Index (CPI)

Spatio-temporal variations of CPI ranged from
0.150 at station I (March, 2022) to 0.449 at station
II (May, 2022). All the CP1 values were within the
status of non-polluted (< 0.4). However, station II in
May 2022 exceeded the non-polluted level (<0.4).
The results were within the level of CPI recorded by
Anyanwu et al. (2022) in the Ikwu River, Umuahia.
However, Matta et al. (2018) and Imneisi and Aydin
(2018) reported high level (0.54 -2.47) in the Ganga
River at Rishikesh, India, and (0.60-0.88) in the Elmali
and Karacomak streams, Turkey respectively.

Nutrient Pollution Index (NPI)

Spatio-temporal variations of the nutrient
pollution index (NPI) ranged from 0.07 at station I
(April, 2022) to 0.46 at station I (July, 2022). All the
NPI values were within the category of non-polluted
(< 1) throughout the sampling period. Season has a
great effect on the nutrient pollution index, although
the seasonal activities have not had negative impact on
water quality.

Pollution of food and water sources with nitrate
is of concern due to its mental retardation as a result
of methemoglonaemia (Isiuku and Enyoh, 2020). This
indicated that throughout the sampling duration, the
Anambra River Basin was not enriched with phosphate
and nitrate; thus, both human and aquatic animals that
depend on the river for socio-economic activities and
survival, respectively, are not at risk of eutrophication.
According to Isiuku and Enyoh (2020), surface water
bodies are moderately polluted in the dry season and
highly polluted in therainy season in south-eastern
Nigeria.

3.3. Irrigation water quality indices

Potential Salinity (PS)

Potential Salinity indicates the suitability of
water on the basis of the concentration of insoluble
salt. Potential salinity (PS) in water from th Anambra
River Basin ranged from 34.93 mg/l at station I
(February, 2022) to 97.19 mg/1 at station II (August,
2022). All the water from the three stations exhibited
high potential salinity. The results indicated that water
from the Anambra River Basin is not good for irrigation
purposes. The results were within the high potential
salinity recorded in Chaksu tehsil, Jaipur District,
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Rajasthan, India (Meena and Bisht, 2020). However,
the result was quite higher than < 3.0 recorded by
Pivic et al. (2022). Majority (91.63%) of their water
samples had a potential salinity (PS) of more than 70%;

thus falling out of good water for irrigation.
Soluble Sodium Percentage (SSP)

High sodium level in water for irrigation
adversely affect the soil permeability, water infiltration,
and total salinity leading to insoluble salt crystals and
alkaline soil, which negatively affect some vulnerable
crops (Megahed, 2020). Soluble sodium percentage
(SSP) ranged between 11.58 % (September, 2022) at
station I and 22.92 % (April, 2022) at station I. Wilcox
(1950) classified SSP as <20% (excellent), 20 — 40%
(good), 40 — 80% (fair), and >80% (poor/unsuitable).

SSP is one of the vital parameters widely used
for assessing sodium hazard and water quality for
irrigation purposes (Anyanwu et al., 2022). The SSP
values were within the excellent irrigation category
(<20%) at station I, with exception of 26.92% and
25.27% recorded in April and May 2022, respectively;
which are within the good water category. At station
I, all the values were within the excellent category
(< 20%), except 21.95% recorded in August 2022. All
the values recorded at station III were within the good
irrigation water category, except for those recorded in
July-September 2022. The SSP values were within the
excellent irrigation. The SSP values were lower than
those previously recorded in some Nigerian rivers;
(28.16-34.69%) recorded by Udom et al. (2019) in
the Abak River were within the good irrigation water
category, and Eruola et al. (2020) recorded values
(51.8 — 54.0%) that was within the fair/permissible
category in the Owiwi River, Abeokuta, Ogun State.
However, Anyanwu et al. (2022) and Omofunmi et al.
(2019) recorded values within the excellent category
in the Ikwu River, Umuahia, Abia State, and Ero dam,

TIkun -Ekiti, Ekiti State, all in Nigeria.

4. Conclusion

This assessment revealed that all the parameters
evaluated were within acceptable limits for drinking,
fish production, recreation, and agriculture purposes,
except pH (May - October 2022) and dissolved oxygen
(February - March, July - October 2022). All the indices
were also favourable and within their respective
acceptable limits. The indices applied effectively
examined the water quality of Anambra for multiple
purposes and revealed that the water quality of the
Anambra River Basin was suitable for the designated

purposes.
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