ASSESSMENT OF THE HEAVY METAL CONTENT OF GROUND WAT ER
SUPPLIES IN ASABA METROPOLIS

Samue C. |labor

Abstract

Heavy metal content of the ground-water
(borehole) in Asaba was assessed. Two public
borehole water samples (sample A and B) were
analyzed using Atomic Absorption Spectro
photometer (AAS) for the Lead, Zinc, Chromium
and Cadmium content and their levels compared
with WHO/Nigeria Maximum Contaminant Limit
(MCL). From the result obtained, the two samples
contained Zinc and Chromium in concentration
below WHO/Nigeria standard for drinking water.
However, the result showed that the samples (A
and B) had lead and cadmium in concentration
higher than the WHO/Nigeria standard for
drinking water. For sample A; lead, znc,
chromium and cadmium contents were
0.1749mg/L, 0.002mg/L, <0.001lmg/L, and
0.1709mg/L  respectively, while, sample B
contained 0.1279mg/L, 0.001mg/L, <0.001mg/L
and 0.0111mg/L, for lead (Pb), zinc (Zn),
chromium (Cr) and cadmium (Cd) respectively.
The physicochemical parameters of the two
samples were also analyzed using standard
methods. The result available shows that the
physicochemical parameter analyzed were below
the WHO/Nigeria standard except for turbidity,
which was present in higher concentration (41
NTU and 81 NTU for A and B against 5 NTU
WHO standards). The result obtained from this
study suggests a significant risk to this population
given that ground-water is the only source of
domestic water supply in this environment.
Treatment of public water supply and private
boreholes was highly recommended.

animals life. Generally, water is obtained from

two basic natural sources; Surface water such
as fresh water, lake, river, etc. and ground
water such as well water and borehole water
(McMury and Fay, 2004, and Mendie, 2005).

Ground water is usually referred to as
subsurface water that fills open spaces in
sediments and rocks or occupied cracks, voids
between mineral grains and other cavities.
Ground water becomes polluted when toxic
pollutants dissolved in water at the surface are
carried down or leached to the aquifer with the
percolating water. According to Marcovecchio,
Bottle and Freije (2007), among the diversity of
contaminants affecting water sources, heavy
metals receive a particular concern due to their
strong toxicity even at low concentrations.

Heavy metals are elements having
atomic weight between 63.546 and 200.590 and
a specific gravity greater than 4.0g¢that is,
at least five times that of water. (Muanya,
2009), and exit in water in colloidal particulates
and dissolved phases (Adepoju, 2009).

Heavy metals ions can cause serious
health problems with varied symptoms
depending on the nature and quantity ingested
(Adepoju and Alabi, 2005). They produce their
toxicity by forming complex ions with proteins
in which carboxylic acid (COOH), amine (-
NH,) and thiol (-SH) groups are involved.
These altered biological molecules lose their
ability to function properly and the effect is

Water is one of the most abundantlymalfunctioning or death of the cells. More so,
available substance and substandard in naturattack of the biological molecules by heavy
Vanloon and Duffy (2005) considered it as one ofmetals ion inactive important enzyme systems
the essential that supports all form of plants and or affect protein structure which is linked to the
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catalytic properties of enzymes. This reaction camrigin (solid waste disposal, industrial or
also produce radicals, which results in thedomestic effluents, harbor channel dredging).
oxidation of biological molecules (Chukwuma, Oyekul and Eludoyin (2010) noted that the
2009). uncontrolled disposal of lead and batteries and
However, some trace metals such aspent petroleum products probably caused the
calcium, potassium, magnesium and sodium haveelative high level of Pb, Cu and Fe found in
been scientifically proven to have a constructiveground water.
purpose to life. Cobalt, iron, manganese, copper, Ground water source is a critical factor
molybdenum and zinc are needed in the body ah the development and survival of life in most
trace quantity as catalysts for enzymic activitiedeveloping countries of the world like Nigeria.
(Adepoju, Ojomulade, Ajoola and Coker, 2009),This is because the government is unable to
but excess exposure to these metals hawmeet up with the daily demand for water
pernicious influence on the body. through municipal water scheme. This has led
Acute exposure of cadmium (Cd) fumesthe habitants to depend on ground water source
may cause flue like symptoms including chills,as an alternative source of water for
fever, and muscle ache, sometime referred to gastification. The only assumed good source of
“the cadmium blues” more severe exposure cawater to the people of Asaba and environs is
cause tracheobronchitis, pneurnonitis andilso the ground water source (boreholes) which
pulmonary edema (Adepoju and Alabi, 2005).is found in many homes for private use and also
Symptom of inflammation may start hours afterprovided by government agencies and
the exposure and include cough, dryness anpoliticians for public use. It has been found that
irritation of the nose and throat, headachethe media through which water passes on its
dizziness, weakness, fever, chills and chest painvay to the water table (aquifer) affects the
Ingestion of any significant amount of cadmiumquality of the water source. During this process,
cause immediate poisoning and damage to theeavy metals discharged by industries, traffic,
liver and kidneys (Adepoju and Alabi, 2005). municipal waste, hazardous waste sites as well
Lead is a cumulative poison and a possibles fertilizer for agricultural purpose get
human carcinogen. Accordingly, its’ presence indissolved and pollute the ground water; the
many products today is because of lack otoncentration level of these pollutants in
concern for consumers (Bakare, 2005). ground water is fast becoming a threat to the
Lead can be harmful to people. Cases of kidney failures have been
neuropsychological development and thus causeaced to heavy metal contamination
behavioural problem in children. In addition, lead(Chukwuma, 2009).
and mercury may cause development of The purpose of this research study
autoimmunity in which a person’s immune therefore, is to assess the level of heavy metal
system attacks its own cells. This can lead ta joincontamination of the ground water from
diseases and ailment of the kidneys, circulatoryporeholes within this area. During the research,
system and neurons. At higher concentrationghysic-chemical and microbial load of the
lead and mercury can cause irreversible braiborehole water samples were determined in
damages (Chukwuma, 2009). order to establish a scientific baseline report on
Heavy metals occur in water bodiesthe quality of water from the boreholes and
either through natural origin (eroded mineralscompare the results with WHO/Nigerian
within sediments, leaching of ore deposits andyuideline for water quality.
volcanism extruded products) or anthropogenic
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Several authors have reported heavyegional ground water quality survey in the
metals contamination of ground water sources iifCoventry area of the United Kingdom
different countries. Momodu and Anyakoraidentified widespread ground water pollution.
(2009) assessed heavy metal contamination dfhe Itai-Itai disease of Japan was said to have
ground water in middle class neighborhood ofoccurred as a result of people eating rice
Lagos. The result obtained showed that heavgontaminated with cadmium (Dara, 2004).
metals were found to be present in 93.88% of the The purpose of this study is to assess
samples analyzed. Over 30% of the samples hatie level of heavy metal contamination of the
cadmium present in them and 32.65% of theground water sources (boreholes) with Asaba
samples had Cd concentration above the MClLand  environs. During the research,
Almost 60% of the sample had detectable levephysicochemical properties and microbial load
concentration above the MCL. In general,of the water samples were determined in order
97.96% of all the samples analyzed contained one establish a scientific baseline report (data) on
or more of the three heavy metals studied, each ithe quality of water from the boreholes and
varying concentrations. The results obtained frontompare the results with WHO/Nigerian
this study suggest a significant risk to theguideline for good quality water.
population of Lagos state given the toxicity of
these metals and the fact that for many, hand dugaterial and Methods
wells and boreholes are the only source of their About 1.5L each of water samples were
water supply in this environment. collected from two different locations (cable

In a study conducted by Bably and point; sample A and Anwai road; sample B)
Kumari (2008) in India concerning ground waterwithin Asaba in Delta state of Nigeria and
pollution by heavy metals, The result obtainedstored in different plastic containers for onward
shows that the concentration of Cu, Zn, Cd, andelivery to the laboratory for analysis.

Cr were consistently below the permissible limit Physicochemical parameters were
for drinking water but the concentration of Fe andanalyzed using the methods recommended for
Mn were above the permissible limit. The datathe analysis of water and waste water as
were used to calculate a Heavy Metal Pollutiordescribed by Franson, (1992). The parameters
Index (HPI). The HPI of the ground water of theanalyzed include; Nitrate contents, Sulphate,
ash filled mine was 36.67, which was below theAcidity, Alkalinity, Total Dissolved Solid
critical index limit of 100. The HPI of ground (TDS), and Total Suspended Solid (TSB).
water from very near to the mining area wasOthers are Phosphate, PH, Salinity, Total
11.25. The result indicate that leachate from thélardness, Electrical Conductivity., Dissolved
fly ash filled mine has apparently contaminatedOxygen (DO), Biological Oxygen Demand
the ground water to a limited extent. (BOD)s, and Turbidity.

More so, a similar study was carried out
in the United Kingdom by Nazari, Burston and
Lerner (1993) on urban water pollution, a
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Table 1.0: Physico-chemical Parameters Analyzed arttie Standard Methods Used

S/IN  Analyte Standard Method of Analysis

1 Acidity Titrimetry

2 Alkalinity Titrimetry

3 Total Dissolved Solids (TDS) Gravimetry

4 Total Suspended Solids (TC Gravimetn

5 ok Electrometric Method using Laboratory
p™ Metre

6 Salinity as C Titrimetry

7 Total Hardness as CagO Titrimetry

8 Conductivity Conductivity Metre

9 Dissolved Oxygen (DO) Electrochemical Method

10 Biochemical Oxygen Demand (BQD) Measurement of BOD at 4D before
and after incubation in the dark for five
days

11 Chemical Oxygen Demand (COD) Titrimetry

12 Turbidity Photoelectric (Nephelometric) Method

13 Nitrate (NG) Colorimetric Metho

14 Sulphate (S£) Colorimetric Method

15 Phosphate (PO) Vanado Molybdo-phosphate

(Colorimetric

shown on table 2.0 and revealed that the
All the methods are in accordance with thephysicochemical parameters were present in
description of Franson (1992). The heavy metatoncentration below the critical limit stated by
content of the water samples were alsdthe WHO/Nigeria guideline for drinking water;
determined and they include: Lead (Pb), Zincexcept for turbidity which was found to be
(Zn), Chromium (Cr) and Cadmium (Cd). The present in higher concentration 41 NTU and 18
heavy metals were analyzed using AtomicNTU for samples A and B respectively.
Absorption Spectrophotometer (AAS)-PerkinsGenerally, high turbidity has been made;
Elma A. analytic 200 model. turbidity can interfere with disinfection and

provide a medium for microbial growth.

Results and Discussion
The result available for the physico-
chemical parameters of sample “A” and “B” are
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Table 2.0: Results Obtained for Physicochemical Pameters of Samples ‘A’ and ‘B’

S/IN  Parameters Sample A (Cabl&sample B WHO/Nigeria
Point) (Anwai Rd) Guideline

1 pH Value 6.47 6.89 6.5-8.5

2 Alkalinity 0.25 0.32 7.0

3 Acidity (mg/L) 0.2C 0.4C 7.C

4 Nitrate (mg/L) 0.28 0.24 50

5 Sulphate (mg/L) 0.26 0.21 250

6 Phosphate (mg/ 0.21 0.1¢ 2.C

7 Electrical Conductivity (mg/L) 50.47 50.00 1000

8 Turbidity (NTU) 41 18 5

9 Total Dissolved Solid (TDS) 0.63 0.64 1000
(mg/L)

10 Total Suspended Solid (TSS) 4.56 2.44 NA
(mg/L)

11 Salinity as Chloride (mg/L) 6.43 4.47 250

12 Total Hardness as Cag@g/L) 3.01 2.86 200

13 Dissolved Oxygen (DO) (mg/ 6.44 7.07 0-20

14 Biological Oxygen Demand 2.47 2.86 0-6
(BOD) (mg/L)

15 Chemical Oxygen Demand (COD)34 31 NA
(mg/L)

Table 3.0: Result Obtained for Heavy Metals (Paranters) of Sample ‘A’ and ‘B’

S/N Parameters (PPM) Samples Sample B (Anwai WHO/Nigeria
(Cable-Point) Rd) Guideline

i Lead (PB") 0.1749 0.1279 0.01

i Zinc (Zn*) 0.002 0.001 3.0

iii Chromium (CF") 0.001 <0.001 0.05

iv Cadmium (C8") 0.1709 0.0111 0.003

From the summary of heavy metalswater while chromium was found in both
parameter of the ground water, table 3.0 showsamples (A and B) to be less than 0.001mg/L
the result obtained for both samples A and B. Theompared with 0.05mg/L for WHO/Nigeria
results revealed that out of the four (4) heavyguideline for drinking water. However, lead
metals; lead (Pb), zinc (Zn). Chromium (Cr), andand cadmium in sample A and B were found to
cadmium (Cd) analyzed, zinc and chromium werde present in concentration above the
found to be present in concentration below theVHO/Nigeria guideline for drinking water. The
WHO/Nigeria guideline for drinking water. The result shows that lead was present in both
concentration of zinc in both samples A and Bsample A and B in the concentration of
were 0.002mg/L and <0.001mg/L as againsD.179mg/L, and 0.1279mg/L, 0.0111mg/L
3.0mg/L; WHO/Nigeria guideline for drinking compared with 0.0lmg/L and 0.003mg/L
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respectively as stated by the WHO/Nigeriapollution. Thus, the upsurge of kidney failure,
guideline for drinking water. This result indicatesmemory loss, skin disease, liver problem,
that the concentration of lead and cadmium irhypertension among inhabitants of Asaba
sample A is higher than that of B. This high levelmetropolis may be connected with heavy
of contamination could be due to the topographynetals contamination of water source
of the Cable-point area, which produce gentl§Momodu and Anyakora, 2009).
slope towards the River Niger. There is high
possibility that the ground water sourceRecommendations
(borehole) is having the same level with River Based on the findings in this study, the
Niger at the ground level and as such theesearcher wishes to recommend that all public
contaminated surface water may mix up with theand private boreholes within Asaba and its
ground water source. environ (especially in the Cable point axis)
This is of great concern considering theshould be subjected to serious analytical tests
fact that cadmium has carcinogenic properties and treatment procedures using current
long biological half life (Osakwe, 2006) leading analytical techniques that may be available in
to chronic effects as a result of accumulation irmodern public and private laboratories in
the liver and renal cortex (Hammer and HammerNigeria. Officials of the Ministry of Water
2004). The possible long term effect of chronicResources (Federal and State) should be
exposure of lead (Pb) in drinking water aremandated by law to carry out routine analytical
subject to public concern (Zietz, 2007) owing tochecks on the quality of water from public and
the fact that lead has been recognized foprivate boreholes in order to safeguard the
centuries as a general metabolic poison (Adepojihealth of Nigerians.

2005).
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