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Abstract 

Water quality of River Benue was studied to understand the contamination status and safe 

of usage. Physico-chemical parameters like Temperature, Turbidity, TDS, DO, pH, 

Conductivity, Nitrates, and heavy metals such as; Zn, Cd, Cr, Pb and Ni were studied at Lau 

and Mayo Ranewo towns between July, 2017 – February, 2018 to compared with NIS, 

NDWQI and WHO standards. The results showed that all phyico-chemical parameters 

studied were within the allowable limits but the heavy metals appear above allowable 

limits. Water Quality Index (WQI) further showed that the water is not fit for domestic usage 

with values of 55 and 78 at Lau and Mayo-Ranewo respectively. Hence, it was advised that 

more detailed studies covering both biological and physical aspect should be conducted to 

ascertain the exact level of contamination with a view to identifying the sources of 

contamination and solutions.  
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Introduction 

Rivers provide life-saving services 
worldwide with diverse categories of flora 
and fauna (Gupta et al., 2009), the quality 
of any water system reflects the inter-play 
of abiotic conditions existing in such 
environments (Ali and Khairy, 2012). 
Rivers and lakes provides most of earths’ 
freshwater resources and also provide 
humans with enormous benefits in both 
domestic and irrigational activities (Arain 
et al., 2008; Dirican, 2015). 

Sustainable usage of water systems 
depend on maintaining their natural 
features both abiotic and biotic to fully 
understand the intricate and significant 

nature of its ecological functions and 
importance (Komala et al., 2013). Hence, 
regular monitoring through the use of 
biotic and abiotic parameters have been 
suggested. Physico-chemical parameters 
include Temperature, pH, Dissolved 
Oxygen (DO), Total Dissolved Salts 
(TDS), Biological Oxygen Demand 
(BOD), Conductivity, Turbidity and many 
inorganic substances etc. These 
parameters are very important in knowing 
the quality of water before it is used for 
drinking, domestic, agricultural or 
industrial purposes. Hence, water quality 
analysis is important to protect the natural 
ecosystem (Patil et al., 2012). 

This work is licensed to the publisher under the Creative Commons Attributions License 4.0 



 

262 

 

This research was therefore designed 
to bridge the lack of this literature in the 
study area, with the aim of examining the 
physico-chemical parameters in relation to 
international standards, to determine the 
presence of some heavy metal pollutants 
and ascertain the water quality as it flows 
through Lau and Mayo Ranewo. 

Study Area 

Benue River 
River Benue is a major tributary of the 

Niger River, it’s about 1,400km long. Its 
source is from the Adamawa Plateau, 
Cameroun, flowing West through Garoua 
and Lagdo Reservoir into Nigeria, passing 
through Jimeta to Numan, Lau, Mayo-
Ranewo, Ibi and Makurdi before 
eventually meeting the Niger at Lokoja, 
Kogi State, providing enormous 
opportunity for farming, fishing and other 
domestic activities (Figure 1). 

Mayo Ranewo Town 
Mayo-Ranewo is the largest districts 

of Ardo-kola LGA of Taraba State, 

located in the South Western part of the 
confluence of River Fan Mangel with the 
Benue River on Latitude 8˚ 47ʹ to 8˚ 53ʹN 
and Longitude 10˚ 50ʹ to 10˚ 55ʹE 
(Orounye, 2014). It boasts a population 
figure of 11,000 inhabitants (NPC, 2006) 
with predominantly Fulani, Hausa and 
Kona tribes that engage in fishing and 
farming important crops such as rice, 
maize, yams, cassava, tomatoes and beans 
(Figure 1). 

Lau Town 
Lau town is the headquarters of Lau 

LGA in Taraba State. It is located along 
the Western River banks of the Benue 
River on Latitude 9˚ 12ʹN and Longitude 
11˚ 16ʹE, with a landmass of 1,660km2 
(Figure 1) and a population of 96, 590 
individuals (NPC, 2006), it is dominated 
by the Mumuye, Hausas, Fulanis, 
yangdang etc. who are predominantly 
farmers and fishermen. 
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Figure 1: Map of Taraba State Showing River Benue and the Sampling Sites 

 

Sample Collection and Analysis 
Physico-chemical parameters of the 

water were taken at Lau and Mayo-
Ranewo using the Thermometer for water 
temperature; pH (HM-digital PH-80; Acc: 
± 0.2pH); Conductivity (Bante ECSCAN 
40; Acc: ± 1%); Dissolved Oxygen 
(EXTECH, ExStik II DO600; Acc: ± 2%) 
and Total Dissolved Solutes (HANNA 

Dist 2-HI98303; Acc: ± 2%). Turbidity 
was determined using the Secchi disk and 
the Secchi depth was converted to 
Nephelometric Turbidity Unit (NTU) 
using the transparency conversion chart 
(Figure 2), whereas Nitrates (NO3

2-) was 
determined using the Digestion method 
(Gupta et al., 2017). 
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Fig. 2: Transparency Conversion Chart (WAV, 2010) 
 
Water samples for Heavy Metals 

(HMs) analysis was collected randomly 
from into a composite sample in a 250ml 
sample bottle monthly for a period of eight 
(8) months and was taken for analysis 
using the AAS (Air Acetylene Flame 
Integrated Mode, Buck 210 Model) 
following all guidelines on the instructor’s 
manual (Rahmanian et al., 2015) 

Data Analysis 
Data generated for this study was 

analyzed using the ANOVA to determine 
the level of significance of heavy metals 
and physico-chemical parameters between 
the two locations and the results compared 
with international standard. 

Water Quality Index (WQI) was 
determined using the Weighted 

Arithmetic Water Quality Index (Horton, 
1965) as proposed by Tiwari and Mishra 
(1985); 
Step 1: Determine unit weight (Wi) for 
various parameters as inversely 
proportional to the recommended standard 
(Sstandard) for the corresponding parameter. 
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Step 2: Determine Qi using this equation, 
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Step 3: Then,WQI was determined using 
the following equation: 
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Wi = unit weight for each water quality 
parameter; 
K = proportionality constant; 
Qi = the quality rating scale for each 
parameter; 
Qactual = estimated concentration of ith 
parameter in the analyzed water; 
Qideal = the ideal value of this parameter in 
pure water, Qideal = 0 (except pH = 7.0 and 
DO = 14.6 mg/L 
Sstandard = recommended standard value of 
ith parameter; 
n = number of water quality parameters. 
The results of WQI obtained was 
compared with graded Indices as; A for 0–
25 (Excellent), B for 26–50 (Good), C for 
51–75 (Poor), D for 76–100 (Very Poor) 
and above 100 (Unsuitable for drinking 
purpose) stands for E. 
 

Results and Discussion 

Physico-Chemical Parameters of the 

Benue River at Lau and Mayo-Ranewo 
The result for water quality parameters 

of the Benue River during the period of 
studies is presented in Table 1 below, 
which showed fluctuations in the values of 
water quality parameters studied: 

Temperature: NDWQS limit for 
temperature range between 30 - 40˚C. For 
this studies, average temperature was 
28.3˚C and 29.7˚C which is within 
allowable limit. It ranges between 27.4˚C 
– 32.9˚C. In Lau, highest temperature was 
in February, 2018 (29.7˚C) and least in 
August, 2017 (27.4˚C). In Mayo-Ranewo, 
highest temperature was recorded in 
September, 2017 (32.9˚C) and least in 
January, 2018 (26.7˚C). High temperature 
in Mayo-Ranewo than Lau could be that 
the engine boats in Mayo-Ranewo had 
increased their kinetic energy hence, heat 
energy. There is no significant difference 

between mean temperature values of Lau 
and Mayo-Ranewo. 

Turbidity: The NDWQS allowable 
limit for turbidity is 25.0NTU; during this 
studies, the mean turbidity encountered 
for both studied sites were 24.1 and 32.0 
NTU for Lau and Mayo- Ranewo 
respectively. Turbidity values across all 
sites ranged from 13.0NTU – 65.0NTU. In 
Lau, the highest and lowest turbidity 
values were recorded in August, 2017 and 
January, 2018 as 50.0NTU and 13.0NTU 
respectively while in Mayo-Ranewo, 
turbidity was highest in July and August, 
2017, recording (65.0NTU) each and 
lowest in December, 2017 (13.0NTU). 
The high turbidity (32.0NTU) in Mayo-
Ranewo as against 24.1NTU in Lau could 
be due to constant disturbances created by 
motor-wheels of engine boats which 
continuously agitate the water thereby 
increasing the turbidity. There is a 
significant difference between mean 
turbidity at Lau and Mayo-Ranewo. 

Conductivity: According to NDWQS, 
allowable conductivity limit is 
1,000µs/cm. The mean conductivity 
recorded were 507. 0µs/cm for Lau and 
475.2µs/cm for Mayo-Ranewo, which are 
within the allowable limits. Conductivity 
values for this studies ranges from 
157.3µs/cm – 916.0µs/cm. In Lau, 
conductivity was highest in November, 
2017 (840.0µs/cm) and lowest in October, 
2017 (157.3µs/cm) whereas in Mayo-
Ranewo, highest conductivity was 
recorded in December, 2017 (916.0µs/cm) 
and the least was recorded in November, 
2017 (158.0µs/cm). The result showed 
significant difference in conductivity 
values of Lau and Mayo-Ranewo. 

Total Dissolved Solutes (TDS): TDS 
has a standard limit between 500mgL-1 – 
1,500mgL-1. During this studies, the 
values were below this limits averaging 
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4.6mgL-1 in Lau and 4.5mgL-1 in Mayo-
Ranewo. TDS for this studies ranges 
between 4.0mgL-1 – 5.0mgL-1. The reason 
for this low TDS was not known but it was 
speculated that the particles available in 
the water may have settles down quickly 
resulting to this effect. There is no 
significant difference between mean TDS 
values of Lau and Mayo-Ranewo. 
Dissolved Oxygen (DO): NDWQS 
allowable limit ranges between 5mgL-1 – 
14.5mgL-1. During this study, the mean 
DO recorded in Lau and Mayo-Ranewo 
were 7.4mgL-1 – 7.3mgL-1 respectively. 
DO values observed ranged between 
6.5mgL-1 – 8.6mgL-1. In Lau, the highest 
DO value was in January, 2018 (8.6mgL-

1) and lowest in August, 2017 (6.5mgL-1) 
while in Mayo-Ranewo, highest and 
lowest DO values were recorded in 
January, 2018 (8.2mgL-1) and August, 
2017 (6.7mgL-1) respectively. The reason 
for DO peaking in dryer months and 
declining in the wetter months could be 
that the rainy months, make the waters 
murky, requiring more aerobic activities, 
thereby reducing DO whereas in the dryer 
months, the waters are less turbid, hence, 
high DO. There is no significant 
difference between mean DO values of 
Lau and Mayo-Ranewo.  
Hydrogen Ion Concentration (pH): The 
optimum pH limit allowed by NDWQS 
ranges 6.5 – 8.5, below and above which 
life becomes difficult for aquatic 
organisms. The mean pH values recorded 

for both Lau and Mayo-Ranewo were 9.1 
and 8.9 respectively, which are above the 
allowable limits. pH ranges encountered 
during the studies was 8.5 – 9.6. In Lau, 
pH peaked in January, 2018 (9.6) and 
dived in July, 2017 (8.5), whereas in 
Mayo-Ranewo, pH values were highest in 
November, 2017 and January, 2018 as 9.3 
each while least in February, 2018 as 8.5. 
The reason for this high values could 
result from the temperature of the water 
body which have the tendency of affecting 
pH. 
Nitrates (NO3): The WHO allowable limit 
for nitrate in water is 45mgL-1 
(Nyamangara et al., 2013). During this 
study, a mean nitrate concentration of 11.9 
mgL-1 and 11.8 mgL-1 were recorded for 
for Lau and Mayo-Ranewo respectively. 
Nitrate concentration during the period of 
studies ranged between 8.8 mgL-1 – 14.7 
mgL-1. There is no particular pattern in 
nitrate concentration encountered as it 
fluctuates between lower and higher 
values interchangeably. In Lau, high 
nitrate concentration was 14.7 mgL-1 in 
February, 2018 and was least in 
December, 2017 (10.8 mgL-1). In Mayo-
Ranewo, nitrate concentration was highest 
in November, 2017 (13.7 mgL-1) and least 
in January, 2018 (8.8 mgL-1). The 
haphazard nature of nitrate concentration 
could be as a result of fertilizer application 
could lead to their subsequent deposition 
in the water body at any time.
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Table 1: Physico-Chemical Parameters of the Benue River at Lau and Mayo-Ranewo, July, 2017 – February, 2018 

 Temperature  
(ºC) 

Turbidity 
(NTU) 

Conductivity 
(µs/cm) 

TDS (mgL-1) DO (mgL-1) pH NO3 
mgL-1 

Months 
July, 2017 
August, 2017 
September, 2017 
October, 2017 
November, 2017 
December, 2017 
January, 2018 
February, 2018 

 
Mean  

Site A 
28.7 
27.4 
28.9 
27.5 
27.8 
28.9 
27.5 
29.7 

 
28.3 

Site B 
29.1 
28.4 
32.9 
31.0 
28.9 
28.5 
26.7 
31.7 

 
29.7 

Site A 
19.0 
50.0 
30.0 
17.0 
19.0 
30.0 
13.0 
15.0 

 
24.1a 

Site B 
65.0 
65.0 
30.0 
24.0 
21.0 
13.0 
14.0 
21.0 

 
32.0a 

Site A 
357.0 
298.9 
702.0 
157.3 
840.0 
788.0 
664.0 
248.7 

 
507.0b 

Site B 
797.0 
283.7 
260.8 
166.2 
158.0 
916.0 
665.0 
555.0 

 
475.2b 

Site A 
4.0 
5.0 
5.0 
5.0 
5.0 
5.0 
4.0 
4.0 

 
4.6 

Site B 
5.0 
5.0 
4.0 
5.0 
5.0 
4.0 
4.0 
4.0 

 
4.5 

Site A 
6.8 
6.5 
7.0 
6.9 
7.1 
8.3 
8.6 
7.8 

 
7.4 

Site B 
7.0 
6.7 
6.9 
7.5 
6.8 
7.3 
8.2 
8.0 

 
7.3 

Site A 
8.5 
8.8 
8.8 
9.1 
9.3 
9.0 
9.6 
9.5 

 
9.1 

Site B 
8.6 
8.7 
8.9 
9.2 
9.3 
9.0 
9.3 
8.5 

 
8.9 

Site A 
11.8 
10.9 
11.0 
12.2 
12.3 
10.8 
11.4 
14.7 

 
11.9 

Site B 
12.6 
12.5 
12.5 
12.3 
13.7 
9.6 
8.8 
12.5 

 
11.8 

NDWQI STD       30 – 40 25 1,000 1,000 5 – 14.5 6.5 – 8.5 10.0 

WQI  Site A: 55 (Poor) 
Site B: 78 (Very Poor) 

Values with the same alphabet are significant (p> 0.05) 
NDWQI = National Drinking Water Quality Index; WQI = Water Quality Index; WQI Legend: A for 0–25 (Excellent), B for 26–50 (Good), C

 for 51–75 (Poor), D for 76–100 (Very Poor) and above 100 (Unsuitable for drinking purpose) stands for E. 
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The findings of this studies has shown 
that all physico-chemical parameters were 
above tolerable limits of WHO, NDWQS 
and NIS, suggesting possible pollution. 
This result has shown some variations to 
other findings, among which are; 
Hamaidi-Chergui et al. (2013) who 
reported that physico-chemical 
parameters of the Chaffa River in Blida, 
Algeria are within the WHO limit, 
suggesting good water quality. Zakariya et 

al. (2013) reported that, there was no 
significant difference in physic-chemical 
parameters in five sampling stations in 
river Niger and suggested good water 
quality. Dirican (2015) reported that the 
waters of Çamlıgöze Dam, Turkey are of 
good quality as all physic-chemical 
parameters are within the WHO and 
NDWQS allowable limits. Raji et al. 
(2015) reported significant seasonal 
variation in physico-chemical parameters 
of River Sokoto with most of them within 
permissible limits. Sim and Tai (2018) had 
reported that physico-chemical 
parameters of the Ganga River are within 
the NDWQS and WHO limits. Eliku and 
Leta (2018) reported elevated physico-
chemical parameters above allowable 
limits in Awash River of Ethiopia. 
Adedeji et al. (2019) reported that Lake 
Ribadu had good waters because its 
physico-chemical parameters were within 
Standards. Ukenye and Taiwo (2019) also 
reported that rivers along the Coastal 
States of Nigeria, have physico-chemical 
parameters within tolerable limits for 
aquatic life. 

Heavy Metals (HMs) Concentration in 

Waters of the Benue River at Lau and 

Mayo-Ranewo  
Heavy metals (HMs) concentration 

(Table 2) were detected and recorded in 
appreciable concentrations. HMs 

concentration follows the order Zn > Cr > 
Ni > Cd > Pb.  
Zinc (Zn): The WHO and NIS limits for 
Zn is 5 mgL-1 and 3 mgL-1 respectively. 
During this studies, mean concentration of 
Zn were 4.75 mgL-1 for Lau and 4.22 mgL-

1 for Mayo-Ranewo, which is above the 
NIS limit but below the WHO limit. The 
concentration ranged between 3.11 mgL-1 

– 6.96 mgL-1. In Lau, highest and lowest 
concentration was 6.96 mgL-1 and 3.58 
mgL-1 in December, 2017 and August, 
2017 respectively while in Mayo-Ranewo, 
it was highest in January, 2018 (6.35 mgL-

1) and lowest in November, 2017 (3.11 
mgL-1). The nature of Zn concentration 
may not be unconnected with it inflow 
from the different sources available. 
Agrochemicals are means through which 
Zn gets to the environment and it could be 
that as they are applied in the field, their 
availability in the water increases as they 
run-off from the soil medium and as the 
level of water decreases Zn concentrations 
becomes more pronounced in the water. 
Chromium (Cr): The allowable limit by 
both WHO and NIS is 0.05 mgL-1. During 
this study, Cr concentrations were found 
to range from 0.18 mgL-1 – 0.35 mgL-1 
with a mean of 0.16 mgL-1 across all 
locations which is significantly above the 
standards set by both WHO and NIS. In 
Lau, the upper and lower limits of Cr 
concentrations were 0.35 mgL-1 and 0.21 
mgL-1 in November, 2017 and February, 
2018 respectively while its equivalent in 
Mayo-Ranewo were 0.29 mgL-1 and 0.18 
mgL-1 in November, 2017 and February, 
2018 respectively. High level of Cr 
concentration could be due to pesticides of 
which Cr is an integral part of, and as they 
enter the water, they accumulate and cause 
its concentration to rise above the limits. 
The fluctuating nature across months 
could also be that as the water volume 
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decreases, its speed also stabilizes and 
hence, the Cr ions settles to the bottom of 
the river thereby reducing its 
concentration.  
Nickel (Ni): The standard limit by WHO 
and NIS is 0.02 mgL-1. During this study, 
the mean Ni concentration recorded in 
both locations was approximately 0.09 
mgL-1 ranging between 0.09 mgL-1 – 0.26 
mgL-1. The highest and lowest 
concentration in Lau were in October, 
2017 and November, 2017 as 0.18 mgL-1 
and 0.10 mgL-1 respectively whereas, in 
Mayo-Ranewo, the upper and lower limits 
occurred in October, 2017 (0.26 mgL-1) 
and December, 2017 (0.09 mgL-1) and 
January, 2018 (0.09 mgL-1). The elevated 
levels of Ni could also be linked to 
agrochemicals which over time 
biomagnified above the limits. The 
variations across months could results 
from low kinetic energy of the Ni ions 
when water velocity reduced hence, make 
bonds with other ions and settle to the 
bottom of the river. 
Cadmium (Cd): The WHO and NIS limit 
is 0.003 mgL-1. During our studies, Cd 
concentrations averaged 0.028 mgL-1 in 
Lau and 0.024 mgL-1 in Mayo-Ranewo 
above the allowable limits, with a range of 
0.01 mgL-1 – 0.06 mgL-1. In Lau, peak 
concentration was in December, 2017 
(0.06 mgL-1) and lowest concentration 
was 0.01 mgL-1 in August and September, 
2017. In Mayo-Ranewo, upper 
concentration limit was in October, 2017, 
November, 2017, January, 2018 and 
February, 2018 as 0.04 mgL-1 each while 
lower concentration limit was 0.03 mgL-1 
in December, 2017. Cd concentration 
above the set standard probably because of 
spraying agrochemicals rich in Cd 
compounds which eventually enter the 
water and increase the concentration. 

Lead (Pb): The WHO and NIS allowable 
limit for Pb is 0.01 mgL-1 and during this 
studies, Pb concentration were found to 
average 0.014 mgL-1 for Lau and 0.015 
mgL-1 for Mayo-Ranewo, ranging 
between 0.01 mgL-1 – 0.03 mgL-1. In Lau, 
Pb concentration was highest in October, 
2017, November, 2017 and February, 
2018 as 0.03 mgL-1 and lowest in 
December, 2017 and January, 2018 as 
0.01 mgL-1 while in Mayo-Ranewo, 
highest concentration was 0.03 mgL-1 in 
January and February, 2018 and lowest 
concentration was 0.02 mgL-1 in October, 
November and December 2017. High Pb 
in the water could not be unrelated to 
availability from external sources and as it 
enter the water, its concentration is also 
increased. 

From Table 2, it can be understood 
that all heavy metals studied were found 
to be above both the WHO and NIS limits. 
Although there is no significant difference 
(p>0.05) according to ANOVA between 
mean concentrations of HMs within and 
between locations, however, the results 
shows a significant different (T-test, 
p>0.05) between HMs mean 
concentrations of all locations and the 
WHO and NIS allowable limits, except in 
the case of lead (Pb) which didn’t show 
significance. This result is in contrast with 
the work of Rahmanian et al. (2015) who 
reported that all heavy metals in the waters 
of Perak state of Malaysia are within 
WHO and NDWQS limits, but the results 
agrees with Nazir et al. (2015) who 
reported that heavy metals studied in the 
waters of Tanda Dam, Kohat, Pakistan had 
concentrations above the allowable limits. 
Chika and Prince (2020) reported that, in 
their studies of some water bodies within 
Lagos State of Nigeria, Pb, Ni and Mn 
were found to exceed the permissible 
limits of WHO, EU and NIS. 
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Water Quality Assessment 
The seven (7) water quality 

parameters studied during this study, were 
used to compute the water quality index 
(WQI) for both locations in order to 
ascertain the fitness for use and from the 
results in (Table 1), it can be deduced that, 
in Lau, the WQI of the Benue River was 
poor (55) while it was very poor for Mayo-
Ranewo (78). This could be as a result of 
the many anthropogenic activities that 
include transportation using engine boats 
that could lead to many factors affecting 

the water and could also be as a result of 
more farming activities taking place on the 
River and along its banks in Mayo-
Ranewo than in Lau. This result partly 
agrees with the work of Gupta et al. 
(2017) who reported fluctuations in water 
quality index (WQI) during their studies 
on the Narmada River, Madhya Pradesh, 
India; he found the water quality to be 
between excellent – good in the summer 
and winter seasons but poor to unsuitable 
for use during the monsoon season. 
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Table 2: Heavy Metal Concentration (Mg/L) in the Waters of the Benue River at Lau and Mayo-Ranewo, July, 2017 – February, 
2018 

 Pb (mgL-1) Cd (mgL-1) Zn (mgL-1) Cr (mgL-1) Ni (mgL-1) 
Months Site A Site B Site A Site B Site A Site B Site A Site B Site A Site B 

JULY, 2017 0.00 0.00 0.02 0.00 4.13 3.56 0.00 0.00 0.00 0.00 
AUGUST, 2017 0.00 0.00 0.01 0.00 3.58 4.11 0.00 0.00 0.00 0.00 
SEPTEMBER, 2017 0.00 0.00 0.01 0.00 4.08 4.01 0.00 0.00 0.00 0.00 
OCTOBER, 2017 0.03 0.02 0.02 0.04 3.76 5.63 0.24 0.26 0.18 0.26 
NOVEMBER, 2017 0.03 0.02 0.04 0.04 4.50 3.11 0.35 0.29 0.10 0.15 
DECEMBER, 2017 0.01 0.02 0.06 0.03 6.96 3.26 0.25 0.26 0.12 0.09 
JANUARY, 2018 0.01 0.03 0.03 0.04 5.87 6.35 0.26 0.27 0.16 0.09 
FEBRUARY, 2018 0.03 0.03 0.03 0.04 5.10 3.70 0.21 0.18 0.15 0.15 

Mean 0.014 0.015 0.028* 0.024* 4.750 4.220 0.161* 0.157* 0.089* 0.092* 

WHO Limits 
NIS limits 
(Source: Gupta et 

al., 2017; Chika and 
Prince, 2020) 

0.01 
0.01 

0.003* 

0.003* 

3 
3 

0.05* 

0.05* 

0.02* 

0.02* 

There’s no significance difference between mean concentrations of Heavy Metals in the two locations but there is significant difference between the mean concentrations 
and the standard limits asterixed @ P>0.05; WHO = World Health Organization; NIS = Nigerian Industrial Standard; Site A = Lau and Site B = Mayo Ranewo 
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Conclusion 
From the result of this study, it can be 

concluded that the waters of the Benue 
River in Lau and Mayo-Ranewo is of poor 
quality, as evident in the elevated levels of 
heavy metals which appear to be above the 
National and International allowable limits. 
The water quality index also showed a 
medium to poor rating (55 and 78) which 
signifies polluted water body.  
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