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Abstract 

Two study samples (Ep1 and Ep2) draw from oil polluted Ekpan Fish farm of 
Uvwie L.G.A and a control sample (Ep3) from a non-oil polluted Umudide fish 
farm, all in Delta State were investigated for levels of chromium (Cr), 
cadmium (Cd), lead (Pd) and Manganese (Mn) absorbed by water hyacinth. 
Samples were prepared by wet digestion of 1.0g each of study and control 
sample in a 40.0ml of freshly prepared 1:3conc. HNO3/HCl solutions. Analysis 
of heavy metals was done using atomic absorption spectrophotometer (AAS)  
AA32000N model. The result obtained showed that the mean bioconcentration 
of the heavy metals ranges] from 0.0000 + 0.0000 to 0.0467+ 0.0208 for Cr; 
0.1167 + 0.0155 to 0.5667 + 0.0351 for Cd; 0.1100 + 0.0265 to 0.2767 + 
0.0351 for Pb; and 0.0500 + 0.2000 to 0.09000 + 0.0200 for Mn in samples 
from Ep1 and Ep3 respectively. This implies that sample from Ep1 has the 
highest bioconcentration of Cr, Cd, Pb and Mn while the sample from Ep3 has 
the least. The mean concentration of Cr in samples from the three different 
locations were lower than the permissible limit (0.05mg/l) stipulated by WHO 
those of Cd and Pb were higher than 0.005mg/l and 0.01mg/l set by WHO for 



2 

 

Journal of Assertiveness, Volume 11 No. 1, November, 2016: ISSN 2276-9684 

Cd and Pb respectively. The mean concentration of Mn in the sample for Ep3 
was the same at the 0.05mg/l but those from Ep1 and Ep2 were higher than 
0.05mg/l limit set by WHO. The findings of this study has revealed that the 
people at Ekpan and its environs particularly the consumers of pigs are at a 
potential risk of heavy metal contamination since farmers keeping pigs use this 
heavy metal contamination since farmers keeping pigs use this heavy metal 
contaminated water hyacinth to feed their pigs. 

 
Keywords: Heavy metal, water hyacinth, biococentration. 
 
 

The world pollution become so popularly used in this 21st century that it can be 
described as a word that has found application in our daily speeches just like “is”. There 
has never been a time in human history like now where is an ultimate national/global 
concern for the environment.  

Environmental degradation has eaten deep into the nation’s wealth, drastically 
decreased and a poisoned environmental resource has led to many untold human 
suffering.  

Pollution refers to the introduction of any substance (pollutants) into the 
environment either by a natural process or by anthropogenic activity in quantities that 
are harmful to man, animals or plants or generally specifically reduces the quality of 
life (1). At time is a progressing, the multiplier and long term effect of the hazards 
associated with environmental degradation due to crude oil pollution is coming to the 
limelight, we are now witnessing an increase in certain health related issues which were 
considered alien in the past in the region. It is no longer news that kidney failure, cancer 
of the lungs, sleeplessness, restlessness, memory loss, learning difficulties etc are on the 
increase. Crude oil pollution has been an ecological problem for most of the present oil 
producing developing nations most especially the Niger Delta Area in Nigeria (2). 
Crude oil is a complex chemical containing substances of widely different properties 
and toxicities. Crude oil spill is the release of liquid petroleum into the environment due 
to human activity (3), which could be as a result of oil bunkering, Crude oil spillage 
deposits a lot of heavy metals in rivers, lakes, ponds etc of which the Niger Delta oil 
producing region has witnessed a lot of this oil spills each year, an estimated 260,000 
barrels of oil spill each year into the Niger Delta and surrounding area, with devastating 
impacts on people, plants and wildlife (4).  
 

A heavy metal is commonly defined as any metal having a specific density of 
more than 5g/cm3 (5). Heavy metals occur as natural constituents of the earth crust, and 
are persistent environmental contaminants since they cannot be degraded or destroyed. 
To a small extent, they enter the body system through food, air, and water and 
bioaccumulate over a period of time (6). The use of plants such as water hyacinth 
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(Eickhorrnia crassipes) in surface water, example rivers and fish ponds is common 
among people living in the riverine areas and those practicing small scale fish ponds. 
Water hyacinth among other aquatic macrophytes has been shown to possess a great 
potential to remove pollutants when introduced in a biochemical filtration system or 
phytoremediation practice. The plant contains many poly functional metals-binding 
sites for both cationic and anionic metal complex (7). Eichhorrnia crassipies has 
become a source of concern to ecologists and fisher-folks in Nigeria, most especially 
the Niger Delta region in Nigeria. 

After several mechanical, chemical and biological attempts to eradicate the 
plant due to its swaging effects, common practice now among fishermen and those 
keeping pigs is that the plant is harvested and serves as feed to pigs. Water hyacinth is a 
good detoxification plant as it has the ability to draw up the toxic metals through its root 
system and bring them up the leaves thus cleaning up the heavy metal contaminated 
water (8). When these plants are fed to pigs, the toxins are transferred to the pigs 
unknowingly and finally to man who is the final consumer.  
The Niger Delta region has witnessed a great deal of oil spillage, being one of the 
largest oil producing regions in Nigeria. All stages of oil exploration and exploitation 
have serious negative impact on the environment most especially those caused by spills. 
These have in numerous ways affected the quality and quantity of crop yield, water 
available for washing, bathing, irrigation and drinking for both man and animals and 
other purpose (9). This is often one of the reasons why people from the Niger Delta 
region continue to calmour for resource control and to have a share of the nation’s 
wealth as their natural environment is constantly being polluted to crude oil spills. Also 
the poor awareness or recognition of the causes of the recent increase in kidney failure, 
children born with low intelligent quotient, tetratogenicities and host of other heavy 
metal health related diseases in the region. All of these have prompted this research. 
The study was therefore designed to ascertain the levels of selected heavy metals 
contamination of surface water in the Niger Delta region using the Ekpan fish farm oil 
spill as a case study.  
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Fig 1: The map of a cross section of Ekpan and surroundings. (Adapted from goggle 
map).  
Materials and Method  
 A total of three samples of fresh water hyacinth were collected. Samples A and 
B were collected from Ekpan phase III and phase III and pha
sample C (the control) was collected from the Umudide farm. Ponds in phase III and I 
are about 5000 and 7000 meters away from the initial source of entrance of the spill. 
Both phases cover about 2000 square meters. Sources (9), have 
into the fish farm through phase III. The samples were stored in separate properly 
labelled polythene bags and transported to the chemistry laboratory in Federal College 
of Education (Technical), Asaba for further treatment and pr
were washed with distilled water and later with deionised water to remove impurities. 
All the samples were air dried separately for about 72 hours to remove excess water and 
were later dried in a laboratory oven at 1000C for about 4 
grinded into powered form using mortar and pestle and then sieved. 
Wet digestion of each of the samples was carried out. This was achieved by digesting 
1.0g of each powered sample in a 40.0ml of freshly prepared 1:3conc. HNO
solution and heated in an electric water bath for 4 hours, each of the solution reduced to 
about 10.0ml, which was allowed to cool and then filtered. Deionised water was added 
to each of the resultant supernatant, A,B, and C, solutions to make up 25ml 
before analysis was carried out to determine the heavy metals (lead, cadmium, 
chromium and manganese) content of each of the samples using Atomic Absorption 
Spectrophotometer (AAS), AA 320N model. Each of the samples were aspirated 
through the AAS and quantitative data obtained directly from the read out for each 
sample.  
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A total of three samples of fresh water hyacinth were collected. Samples A and 
B were collected from Ekpan phase III and phase III and phase (respectively while 
sample C (the control) was collected from the Umudide farm. Ponds in phase III and I 
are about 5000 and 7000 meters away from the initial source of entrance of the spill. 
Both phases cover about 2000 square meters. Sources (9), have it that the spill entered 
into the fish farm through phase III. The samples were stored in separate properly 
labelled polythene bags and transported to the chemistry laboratory in Federal College 
of Education (Technical), Asaba for further treatment and preparation. The samples 
were washed with distilled water and later with deionised water to remove impurities. 
All the samples were air dried separately for about 72 hours to remove excess water and 
were later dried in a laboratory oven at 1000C for about 4 hours. Each dried sample was 
grinded into powered form using mortar and pestle and then sieved.  
Wet digestion of each of the samples was carried out. This was achieved by digesting 
1.0g of each powered sample in a 40.0ml of freshly prepared 1:3conc. HNO3/HCL 
solution and heated in an electric water bath for 4 hours, each of the solution reduced to 
about 10.0ml, which was allowed to cool and then filtered. Deionised water was added 
to each of the resultant supernatant, A,B, and C, solutions to make up 25ml for each 
before analysis was carried out to determine the heavy metals (lead, cadmium, 
chromium and manganese) content of each of the samples using Atomic Absorption 
Spectrophotometer (AAS), AA 320N model. Each of the samples were aspirated 
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Data Analysis  
Results were presented as mean + standard deviation. The raw data from the three 
locations were analyzed and compared using one-way ANOVA statistical tool at the 
95% confidence level. P<0.05 indicated a significant difference. Where the means 
showed significant difference, Least Significant Difference (LSD) was used to indicate 
the significantly different means.  
 
Results and Discussion  
Table 1: Mean concentrations of heavy metals (mg/l) in water hyacinth samples 
obtained from three different locations in Ekpan.  
S/N Cr Cd Pb Mn 
Ep1 0.047 + 0.021 0.567 + 0.035 0.277 + 0.035 0.090 + 0.020 
EP2 0.040+0.100 0.470+0.020 0.240+0.020 0.057+0.021 
Ep3 0.000 + 0.000 0.117 + 0.016 0.110 + 0.027 0.050 + 0.200 
 

 
 
 
Figures 2: Mean concentrations of heavy metals (mg/l) in water hyacinth samples 
obtained from three different phases in Ekpan, Delta State.  
The mean concentrations of the heavy metals in the analysed water hyacinth samples 
are shown in Table 1 and further illustrated in Figure 2. The mean concentration of 
heavy metals in the samples of water hyacinth analysed indicated that the levels of bio-
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concentrations of heavy metals in each sample was in the order: Ep1>Ep2>Ep3 for 
chromium, cadmium, lead and Manganese.  
A one-way analysis of variance (One-way ANOVA0 of the mean bioconcentration of 
the various heavy metals in the samples of water hyacinth from the three locations 
showed that the bioconcentration of Cr and Pb in the samples from EP1 and EP2 are 
significantly the same (P>0.05) but differ significantly from that of Ep3 (P>0.05). The 
mean concentrations of Cd in samples across the three locations differ significantly 
(P<0.05); and the mean concentrations of Mn in samples from EP2 and Ep3 were 
statistically the same (P>0.05) but differ from the Ep1 (P<0.05).  
Table 2: Mean bioconcentration of heavy metals (mg/l) in water hyacinth in the 
study area and WHO standards.  
Metals  Ep1 Ep2 WHO standards  

Cr 0.0467 0.0400 0.0500 

Cd 0.5667 0.4700 0.0050 

Pb 0.2767 0.2400 0.0100 

Mn 0.0900 0.0567 0.0500 

 

 
 
Figure 3: Mean bioconcentration of heavy metals (mg/i) in water hyacinth in the 
study area and WHO standards.  
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Table 4: Fig3, revealed that the bioconcentration of Cd and Pb in the study samples and 
the control sample were higher than those of the WHO standards; that of Cr is below 
the WHO standard in the three locations while that of Mn is the control sample is 
exactly the same with that of WHO standard but higher in the study samples.  
 
Conclusion 

The study has revealed high bioconcentrations of heavy metals cadmium and 
lead, a fairly high bioconcentrations of manganese but less boconcentration of heavy 
metal chromium in both phases of the Ekpan fish farm where the water hyacinth plant 
was harvested and are the locations affected by crude oil spillage in Delta State, 
Nigeria. This in indicative of industrial pollution and that people at Ekpan and its 
environs and most especially the consumers of the pigs fed with water hyacinth are at a 
potential risk of heavy metal contamination.  
 
Recommendation  
In view of these findings, the researcher recommended thus: 
- There should be a re-evaluation and encompassing of existing regulations with 
regards to the oil industry and the environment. These laws should be placed under a 
specific and comprehensive environmental law that meets international standard with 
details of proper application of the statues.  
- Why there is need to encourage phytoremediation practice in this region where 
other physical and chemical remediation practices fails, there is also the need to 
discourage the use of phyto plants such as water hyacinth as alternative pig or other 
animal feed as this could serve as a medium of transfer of heavy metal contamination 
and other anti-nutrients which could be present in phyto plant and transferred to animals 
and in turn to humans.  
- There is need for the government and health organization to carryout public 
awareness campaign/programme and education of the grass root people of Ekpan and 
other communities where crude oil exploration activities and mining operations are 
taking place to be consciences of the short and long term effects of contamination of 
heavy metals and other harmful chemicals especially whenever there is Crude oil 
spillage into their environment.  
- There should be a provision within the law for individual, agencies and 
community’s right to sue based on environment rights, such right should not be limited 
to only the state. 
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