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Abstract— This paper describes the effect of heavy metals in
drinking water. The level of heavy metal contamination in
various water sources as ground surface, tap water etc.
collected from various water origins of particular area in the
research work. The determination of the (concentration of)
heavy metals found in their research work were as Cd, Cr,
Pb, Hg, Zn. The concentrations determined were more than
the maximum admissible and desirable limit when compared
wih the National and International Organizations like WHO
(2008), USEPA, EUC, EPA. This concentrated water
samples are not suitable for drinking purposes unless it is
treated with the water agencies. If water from these origins
are taken for drinking purposes, the physiological effects
(damages) to human health.
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|I. INTRODUCTION

Heavy metals (elements with an atomic density greater than
6g/cm”3) are one of the most persistant pollutants in water.
Unlike other pollutants they are difficult to degrade, but can

accumulate through the food chain, producing potential
human health risks and ecological disturbances. Their
presence in water is due to discharges from residential
dwellings, groundwater infiltration and industrial
discharges. The discharge of wastewater containing high
concentrations of heavy metals to receiving water bodies has
serious adverse environmental effects.

Heavy metal pollution is a global issue, although
severity and levels of pollution differs from place to place.
At least 20 metals are classified as toxic with half of them
emitted in to environment in concentrations that pose great
risks to human health. The common heavy metals that have
been identifying in polluted water include arsenic, copper,
cadmium, lead, chromium, nickel, mercury and zinc.

The release of these metals without proper
treatment poses a significant threat to public health because
of their persistence, bio magnification, and accumulation in
food chain. Severe effects include reduced growth and
development, cancer, organ damage, nervous system
damage, and in extreme cases, death.

Ca?crr:jl)um Decreases seed germination, lipid content, and plant growth; induces phytochelatins production.
Chromium L - | .

) Decreases enzyme activity and plant growth; produces membrane damage, chlorosis and root damage.
Copper (Cu) Inhibits photosynthesis, plant growth and reproductive process; decreases thylakoid surface area.
Mercury (Hg) | Decrease photosynthetic activity, water uptake and anti-oxidant enzymes; accumulates phenol and proline.

Nickel (Ni) Reduces seed germination, dry mass accumulation, protein production, chlorophylls and enzymes; increases
free amino acids.

Lead (Pb) Reduces chlorophyll production and plant growth; increases superoxide dismutase.

Zinc (Zn) Reduces Ni toxicity and seed germination; increases plant growth and ATP/chlorophyll ratio.

Table 1: Main effect of heavy metals in plants.

Il. MATERIALS AND METHODS:

The  determination of  heavy metals concentration in
drinking water were determined by the authors with the help
of standard literature procedures in their research work. The
methods consists of Atomic Absorption Spectroscopy by
N.H Zarel et al., and Javid Hussain et al., while Ehi
Eromosole C.O1 et al. applied the method of the Differential
pulse anodic stripping Voltammetry (DPASV) in their
research work. Most of the water samples were obtained
directly from tap after allowing the water to run for at least 5
minutes so as to stabilize the variation in EC and
Temperature. Then the samples were acidified to 1% with
Nitric Acid and stored in 500 ml in double capped
polyethylene bottles.

The determination of concentration for heavy
metals in their research papers (particular) were Pb, Cd, Cr,
Cu, Fe, As, Ni, Hg , Co, Zn, Mn . The concentrations of
resulting heavy metals were compared with the national and
International organizations. (WHO-2008, USEPA, EPA,

EUC). The effects of heavy metals found more/less than the
maximum admissible limits were noted.

I11. RESULTS AND DISCUSSIONS:

Work done on heavy metals in drinking water by(various)
respective authors with their respective work have been
(discussed) studied. The quantity of heavy metals found in
their research have stated with their maximum admissible
limit. The resulting trace elements resulting with their
concentration in drinking water were compared with several
International Organizations such as WHO, USEPA, EPA
EUC, and MAC etc. The mean concentrations of all
investigated metals in the waters tested were well not,
prominent in their desirable limits (WHO-2008) and several
health related risks were resulted (Gebrekidan M and
Samuel Z (MEJS) 2011)[6]. The Heavy metals in drinking
water samples resulted in respective authors were Pb, Cd,
Cu, Zn, As, Mn, Cr, Ni, Co, Fe with their respective
concentrations in their work. Heavy metals in drinking water
samples are related with chronic diseases. Heavy metals
drinking water have been set up by different authors and
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also listed their adverse effects on the human health. The
samples showed the presence of lead, copper and cadmium
and their concentrations resulted were also compared with
WHO (2008) specified contaminant levels for drinking
water. The concentration of Pb found in drinking water
samples found in the range of 0.020 mg/L to 0.215 mg/L.
The maximum acceptable concentration results are of
concern as lead is a poisonous metal that can damage
nervous connections (especially in young children’s) and
cause blood and brain disorders. Copper has the maximum
acceptable concentration of (0.1 mg/L) (WHO-2008). Little
copper is essential for good health too much can be harmful.

Ingesting large amounts of copper compounds can cause
death by nervous system, liver and kidney failure. All the
samples showed detectable levels of Cadmium and with all
the samples having concentrations above the Maximum
acceptable concentration for drinking water (0.003 mg/L)
for surface water (0.01 mg/L)from the result ) obtained from
the DPASV analysis for Cadmium. Cadmium in drinking
water samples resulted in the range of 0.010 mg/L to 0.110
mg/L. The maximum and minimum concentrations of Cr,
Cu, Pb, Cd, Zn, Mn and Fe in samples were determined in
the range of (150.86-3.22), (69-8), (36.71-3.18), (51.4-0.02),
(1578.5-19.3), (365-1.97) and (8295-815) respectively.

cdm cu WHO maximum Papers by various authors
Sr.No. L g Crmg/L Pb mg/L ma/L Zn mg/L permissible (mg/L) (Research work on heavy
9 limit 2008. metals in drinking water)
0.020- | 0.020 - Ehi-Eromosele C.o et
0.010 Cd=0.005
1 0.100 - 0.215 0.120 al.(2012)
0.00 0.00- Cr=0.05Cu=0.05 . .
2 0.00-0.002 | 0.00-0.03 0.01 0.00-0.16 Pb=0.05 Javid Hussain et al.(2012)
51.4 ppb 150.86 36.71 69 bob 1578.5
3 -0.02 | ppb-322 | ppb- | ° S&E’b ppb - 19.3 Zn=50 N.H-Zarel et al.(2003-2007)
ppb ppb 3.18 ppb ppb

Table 2: Concentration of Heavy Metals in Drinking Water in Examined Water Samples of Respective Authors with their
Respective Papers

IV. CONCLUSION:

1) The drinking water samples contain metal concentration
more than the admissible and desired levels (WHO,
EUC, EPA, USEPA).

2) Most of the water samples were at populace level,
which are not possible for drinking purposes.

3) There is a need that the drinking water of the areas
should be filtered by the quality control agencies. The
water can be used for drinking purposes unless it is
passed through special water treatment.

4) People may suffer through disease on drinking water
with higher concentration of heavy metals. They may
have physiological effects as on kidney, digesive
system, circulatory system, nervous system, etc. various
other organs and various systems of the body.
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