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Water Quality Assessment of Njaba River, Nigeria
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Abstract : The water quality of Njaba River was assessed using standard methods. Results obtained revealed
the presence of colour (17.07£1.04 — 22.16+0.89 units), total solid (500.00+1.08 — 5000.00+0.96 mg/l), total
dissolved solid (400.0+0.55- 4,000.00+0.34 mg/l), total suspended solid (100.00£0.29 — 1,000.00+0.87), heavy
metals such as mercury (0.002+0.01-0.006+0.01), lead (0.004+0.01-0.07+£0.00 mg/l) and high microbial load
in the studied river water. The high levels of these parameters indicated the poor quality of Njaba River water,
and should not be consumed without purification. The present study has shown the water quality of Njaba River,
Imo State, Nigeria.
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l. INTRODUCTION

Experts simply defined water pollution as any physical or chemical change in water that may adversely
affect organisms [1-3]. Although water pollution is a global problem but the type of pollution varies according
to country's level of development hence countries with high population growth rate and poor waste management
system tend to generate more waste that pollute the environment than those once with low population growth
rate and standard waste management system [4]. Akaninwor and Egwim [5] noted that water is polluted when
its accepted quality has been altered by man’s activities through anthropogenic input such that its intended usage
for commercial or domestic purpose is hampered. In developing and undeveloped countries, water pollution is
among the most commaon form of environmental pollution [6].

Nigeria as a developing nation has witnessed unprecedented form of water pollution. Different studies
on the existing forms of water body in the country has shown that aside underground water as the case with
spring water [7], most Nigeria water bodies are polluted [8-12]. Surface water bodies are the worst hit by this
nefarious act of man within the country [13-15]. Aside the pollutants introduced by man and nature, flood carry
chemicals from farm lands, and waste materials on land, and empty them into surface water bodies especially
during heavy rainfall [6].

Njaba River is one of such surface water bodies in Nigeria that receive pollutants from flood aside the
once introduce by man and nature. Njaba River originated from the north-western part of Isu at Isunjaba, flows
south-westwards through Njaba and Oguta territories towards Oguta lake, passing through the southern parts of
Ukworji, Umunnoha and Oguta Local Government Areas. Njaba River found in Niger Delta basin of Nigeria,
lies within Latitudes 5°44' and 5°47' North and Longitudes 6°49' and 7°03' East (Atlas Map). The River has over
the years seen a massive sand export that continues to erode its banks and gullies. Sand excavation businesses
are carried out in the river for building construction and other purposes. The business is very sprawling and has
over the years attracted some participants from other towns and villages. It is believed that the state (Imo State)
and indeed the local government (Njaba L.G.A) also derive revenues from the sand excavation businesses.

Aside sand excavation, other human activities such as washing and farming take place along the banks
of the river hence chemicals from detergents and those used in agricultural lands surrounding the river flow into
it during rain fall. Aside providing fishing ground, Njaba River also provides water for domestic purposes to the
local population. The pressure on it increases during dry season and festive periods.

Literature on Njaba River is scare hence there is need to ascertain the water quality status of this river
taking into cognizance its importance to the local population and the environs. The present study is aimed at
assessing the water quality of Njaba River.

1. MATERIALS AND METHODS
1.1 Sample collection
The samples were collected from Njaba River at four sampling points. The sampling points were
tributary, confluence (where the tributary jointed the main stream), upstream and downstream. The points were
at least 90 meters from each other. The sampling materials used were sterile screw capped bottles and the water
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samples were collected from about 4-6cm below the water surface using sterile disposable hand glove. For
bacteriological analyses, sterile Durham bottles as described by Nwanebu and Nwabueze [16] were used. At
each sampling site, composite samples were collected and pooled together as one sample. The process of
opening of bottle caps was quickly done to avoid contamination. Coolers containing ice packs were used to
convey the samples to the laboratory for analysis.

2.1 Physicochemical parameter measurements

pH, temperature and colour were determined using the methods of HACH [17]. Total alkalinity was
done by methyl orange method. Turbidity was done with the method of APHA [18]. Total solid (TS), Total
Dissolved Solid (TSS), and Total Suspended Solid (TSS) were done using the methods described by Amadi et
al. [19]. Conductivity was carried out using the method of APHA [18]. Hardness was determined using the
EDTA titration method. Dissolved Oxygen (DO) was determined using modified Wrinkle’s method, as
described in APHA [18]. Biochemical Oxygen Demand (BOD) was estimated using BOD trak test procedure as
described by HACH [20]. Chemical Oxygen Demand (COD) was determined by open reflux method. Chloride
was done with Argentometric method whereas phosphate and sulphate were determined using colorimetric
methods. Metals analysed were determined in water samples using a Perkin Elmer model 306 Atomic
Absorption spectrophotometer.

2.2 Microbial studies

The Millipore membrane technique as applied by Nwanebu [21] for the examination of water and
waste water was adopted for the isolation of bacterial flora. The method described by Blum et al. [22] was used
for faecal coliform. Total viable bacteria count and total fungal count were done using the methods of Mill et al.
[23].

1. Results And Discussion

Table 1. Physicochemical parameters of Njaba River

Parameters Tributary Confluence Upstream Downstream WHO standard
pH 6.38+0.07a 6.16+0.99a 6.19+0.76a 6.22+0.89% 6.5-8.5
Colour (Units) 0.00a 17.07+1.04b 21.03+1.95b 22.16+0.89¢c 15.00
Odour Odourless Odourless Odourless Odourless Odourless
Taste Tasteless Tasteless Tasteless Tasteless Tasteless
Temperature(°C) 23.60+0.88a 25.30+1.33ab 25.70+0.54b 28.50+0.78¢ 20-30
Turbidity(NTU) 0.01+0.66a 0.99+0.51ac 1.09+0.33ac 1.87+0.54ac 50.00
Total Solid(mg/1) 500.00+1.08a | 4,500.0+0.96a 2,500.0+0.57b 5,000.0+0.96d 500.00
TDS(mg/l) 400.0+0.55a 3,500.0+0.54¢ 2,000.0+0.67b 4,000.0+0.34d 250.00
TSS(mg/l) 100.00+0.29a 1,000.0+0.80c 500.0+0.22b 1,000.0+0.87¢ 50.00
Conductivity(pscm™) 699.3+2.64a 4,895.1+0.66¢ 2,797.2+1.09b 5,594.4+0.67d 100.00
Total Hardness (mg/I) 60.00+0.89¢ 50.00+0.87b 20.00+0.67a 60.00+0.98¢ 250.00
DO(mg/l) 6.00+0.54b 2.18.00+0.53a 2.13.00+0.66a 1.98+0.43a 10.00
BOD(mg/l) 0.54+0.01a 5.00+0.75b 5.00+0.48b 5.00+0.87b 10.00
COD(mg/l) 0.51+0.65a 4.80+0.68b 8.53+0.89¢c 8.34+0.89¢c 40.00
Total Alkalinity(mg/l) 18.05+0.67a 21.00+0.78ac 20.00+0.22bc 19.00+0.98bd 600.00
Sulphate (mg/1) 4.45+1.87c 4.40+0.85ac 4.10+0.99a 4.45+0.89hc 250.00
Chloride(mg/l) 70.00+0.09b 65.00+0.11a 70.00+0.62b 65.00+0.34a 1.00
Phosphate(mg/l) 25.35+0.34a 28.10+1.63b 29.55+0.87c 27.45+0.95b 5.00

Results are means and standard deviations of triplicate determinations. Values with similar alphabets along
the same row are not statistically significant at p<0.05.

The pH of the studied water body is acidic. Human activities may have been the cause of the low pH
observed in the present study. All the investigated points had pH lower than WHO standard. Intake of water
with low pH could lead to peptic ulcer [10]. Aside the tributary point, colour was detected in other sampling
points and at levels above WHO standard. Human activities such as sand excavation could be the cause of the
colour detected in the present study. Odour and taste were not detected in any of the sampling points. Increase in
temperature of a water body increases the activities of life forms found in the water body [10]. Extent of
exposure, shade, etc, is among the factors that affect the temperature of a water body [14]. The temperature
values of the present study ranged from 23.60-28.50°C and fall within WHO standard. Surface water in which
there is a significant increase in level of turbidity after a rainfall is addressed as “flash water” [24]. Aside
reducing clarity, such water is often difficult to treat. Turbidity values of the present study were lower than
WHO standard. Aside the total solid (TS) in tributary point, the total solid, total dissolved solid (TD), and total
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suspended solid (TSS) values of other points in the present study were higher than their respective WHO
standards. The observed high values are clear indication of the influence of human activities such as sand
excavation, etc, on the studied river. Consumption of water with high total, dissolved and suspended solids is
harmful to the system.

Conductivity values of water have a relationship with total dissolved solid in water [24]. Such
relationship was also maintained in the present study. The observed conductivity values of the studied water
points were higher than WHO standards. The soap-consuming capacity and scale-forming tendencies of water
are measured using water hardness [24]. According to Gray [26], water with hardness value of less than 50 mg/I
is classified as soft and moderately soft when the hardness value is between 50-100mg/l. The observed total
hardness values of this study ranged from 15-60mg/I. It therefore means that Njaba River water is moderately
soft. The observed values were lower than WHO standard. Dissolved oxygen (DO) and biological oxygen
demand (BOD) are important for the self-purification process in a natural body [18]. The observed dissolved
oxygen (DO) and biological oxygen demand (BOD) values of Njaba River water as observed in this study are
lower than WHO standards. Chemical oxygen demand (COD) is important in determining the organic load of a
water sample. COD levels of Njaba River water in this study are lower than WHO standard. The various ionic
species that contribute to water alkalinity are bicarbonate, hydroxide, phosphate, borate and organic acids [27].
Waste materials that enter a water body may also affect the alkalinity nature of a water body. The alkalinity
value of the present study was highest at confluence point, and lowest at tributary points. The observed values
for the points were lower than WHO Standard. Aside sulphate level, chloride and phosphate levels of the
present study were higher than WHO standards. Sulphate and phosphate in a water body may come from agro-
chemicals used in farm lands surrounding a water body [25, 28], while chloride may be an indication of
pollution from industrial or domestic use [27]. Levels of sulphate and chloride in water bring about laxative
effect in human and change in taste of water respectively [29].

Table 2: Metals analysed in Njaba River

Parameters Tributary Confluence Upstream Downstream WHO standard
Zinc(mg/l) 0.026+0.006a | 0.021+0.007a | 0.067+0.007a 0.013+0.001a 5.00
Lead(mg/l) 0.004+0.001a | 0.005+0.00a 0.05+0.002c 0.07+0.00b 0.05
Copper(mg/l) 0.006+0.00a 0.008+0.001a | 0.017+0.00bc 0.011+0.00ac 1.00
Cadmium(mg/1) 0.003+0.00ac 0.002+0.00a 0.009+0.001bc 0.006+0.002ac 0.01
Mercury(mg/I) 0.00a 0.00a 0.006+0.01c 0.002+0.01b 0.001
Iron(mg/1) 0.066+0.02a 0.059+0.01a 0.128+0.01b 0.087+0.02a 0.30
Manganese(mg/I) 0.022+0.01a 0.01840.01a 0.069+0.02a 0.038+0.01a 0.10
Chromium(mg/l) 0.015+0.00a 0.018+0.00ab 0.046+0.01b 0.029+0.00ab 0.05

Results are means and standard deviation of triplicate determinations. Values with similar alphabets
along the same row are not statistically significant at p<0.05.

The evil effect of having high levels of heavy metals in water consumed by humans as well as aquatic
life forms cannot be overemphasized [8, 9, 12, 16]. Chromium causes liver, kidney and circulatory disorder;
cadmium causes kidney effects; mercury and lead bring about kidney and nervous system disorders; copper has
been associated to gastrointestinal irritation. In edible aquatic life forms, copper gives them colours that deter
their consumption by humans. Iron and manganese are known to affect the taste of water [29]. The
concentrations of zinc, copper, cadmium, iron, manganese, and chromium were lower than their respective
WHO standards in the present study. The concentrations lead and mercury at upstream and downstream were
higher than their respective WHO standards. Human activities could be the reasons behind the increased levels
of these heavy metals at these points.

Table 3: Bioload studies of Njaba River

Group of micro-
organism(cfu/ml) Tributary Confluence Upstream Downstream
Total heterotrophic  bacterial
count 2.7x10" 3.0x10" 5.2x10° 6.1x10°
Total coliform count

0.9x10" 1.2x10" 2.6x10° 3.0x10°
Total viable bacteria count

0.4x10" 0.6x10" 1.3x10* 1.5x10*
Total fungal count 0.3x10° 0.5x10° 1.1x10° 1.3x10°
Faecal coliform 2.0x10? 4.1x10° 7.2x10° 9.2x10°

Results are means and standard deviation of triplicate determinations.
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Microbial presence in a water body is an index of biological pollution [30]. The result of bioload studies
of Njaba River (Table 3) showed high microbial load in the river. From the observed results, total heterotrophic
bacterial count was highest in downstream and lowest in tributary point. Coliform bacteria, of which E.coli is a
member, indicated the presence of faeces in the river water [31-33]. Total viable bacteria were also high in
Njaba River. The presence of faecal coliform in the studied water samples further indicated faecal
contamination of the river. The observed total fungal count of Njaba River ranged from 0.3x10° t01.3x10°
cfu/ml. The high levels of fungi as observed in different points considered in this study could be related to the
levels of decaying organic materials at the points. Microbial load in the studied river followed the order of
downstream>upstream >confluence>tributary. The observed difference in levels of the studied organisms could
be due to human activities and flood. Human activities and flooding are higher on upstream and downstream
points of the Njaba River.

V. Conclusion
Conclusively, due to high levels of parameters such as colour, total solid, total dissolved solid, total
suspended solid, mercury, lead, and microbial load as observed in the present study, the quality of Njaba River
water is poor and should not be consumed without purification. The local population that depends on the studied
river water for domestic purposes should take note.
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