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Abstract

Present paper deals with the systematic sampling and quantitative analysis of seven heavy metals viz: Cu, Fe, Hg, Zn, As, Cd
and Pb in the surface water of Kaliasote water reservoir of Bhopal (Madhya Pradesh). This study was carried out in the month
of May 2011. The sampling station is situated near Shiv Mandir which is most polluted site of dam. The results obtained were
compared with safe limits in ppm for heavy metals laid down by BIS, WHO, ICMR. It was found that the concentration of the

heavy metals like Cu, Hg, Zn, As, Cd and Pb were below detectable limits.
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Introduction

Heavy metals are metallic elements which have a high
atomic weight and have much high density at least 5 times
that of water. They are stable elements i.e. they cannot be
metabolized by the body and bio-accumulative i.e. passed up
the food chain to humans. They are highly toxic and can
cause damaging effects even at very low concentrations.
Increasing urbanization and industrialization have increased
the levels of trace metals, especially heavy metals, in water
ways. There are over 50 elements that can be classified as
heavy metals, but only 17 that are considered to be both very
toxic and relatively accessible. Mercury, lead, arsenic,
cadmium, selenium, copper, zinc, nickel, and chromium
should be given particular attention in terms of water
pollution. Heavy metal toxicity has severe effect on our
mental health, nervous system, kidneys, lungs and other
organ functions. Surface water bodies get polluted due to
urban sewage discharge™?*>

Present study is focused on quantitative analysis of heavy
metals of Kaliasote water reservoir (latitude 25° 11' 45' N
and longitude 77° 24' E) which was constructed near Chuna
Bhatti village across the river Kaliasote, a tributary of Betwa
River (Yamuna Basin) in Bhopal (M.P.). The Kaliasote dam
is 1080 m long with maximum height of 34.25 m having
gross storage capacity of 35.387 m. The dam is used for
irrigation as well as recreational purpose.

Material and Methods

Water sample was collected from most polluted site of
Kaliasote dam which is situated near Shiv Mandir in plastic
cans. The heavy metals were preserved by adding 5 ml of 1N
HNO; in one liter of sample to maintain the pH below 4.0%.
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The samples were then filtered through Whatmann filter
paper No. 40 and the filtrate was directly used for analysis in
the Atomic Absorption Spectrophotometer (Perkin Elmer
Analyst 100). At the time of sampling the samples are
acidified as per standard, international method reference
given by APHA®.

Results and Discussion

The analysis of water quality of Kaliasote dam was carried
out for heavy metals viz: Cu, Fe, Hg, Zn, As, Cd and Pb.
These parameters are discussed below:

Iron (Fe): Iron may be present in varying amounts i.e from
0.5 ppm to 100ppm in surface water. Iron was found in the
range of 0.14 ppm to 0.50 ppm which is well within the
permissible limits as prescribed by ICMR®, WHO and BIS®
standards. Iron ingestion is not generally unhealthy and is
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absolutely necessary in small amounts. Deficiency of iron in
human body causes anemia.

Mercury (Hg): Mercury has been well known as an
environmental pollutant. Mercury is a liquid metal that is
used in cell batteries, fluorescent lights, switches, and other
control equipment. Excess mercury in water can lead to loss
of muscle control, kidney disease and brain damage. There
are two kinds of mercury. The simple one atom Hg is called
"Inorganic Mercury". The other type of mercury is called
"Organic Mercury”. The Organic mercury is 100 times more
dangerous since it can easily penetrate cell walls and is
easily absorbed in fatty tissues, nerve and brain cells.
Elemental mercury is relatively inert in the gastrointestinal
tract and also poorly absorbed through intact skin, but if
inhaled or injected elemental mercury may have disastrous
effects. Mercury was found below detectable limits in water
of Kaliasote dam.

Arsenic (As): The usual arsenic level in drinking water is
about 0.002 ppm®™®. However, in the present study arsenic
was found below detectable limits in water of Kaliasote dam.
All types of arsenic exposure can cause Kidney and liver
damage, and in the most severe exposure there is erythrocyte
hemolysis. During chronic intoxication "garlic breath", skin
sensitivity, dermatitis, and keratitus occurs very frequently.
The acute effect of arsenic poisoning by oral intake are
intense abdominal pairs, nausea, vomiting, diarrhea resulting
from gastro-intestinal tract damage and all terminating in
coma and death™.

Cadmium (Cd): Cadmium is highly toxic because of the
absence of homeostatic control of this metal in the human
body. When excessive amount of cadmium is ingested, it
replaces zinc at key sites and induces metabolic disorder.
Cadmium was found below detectable limits in water of
Kaliasote dam.

Lead (Pb): Lead was found below detectable limits in water
of Kaliasote dam. In most individuals there is a "lead
balance", that is one excretes as much as they take in.
However an increase in the rate of intake will result in
accumulation or a "positive lead balance". Since lead is
chemically very similar to calcium, it is handled by the body
as if it were calcium. Thus the first place to which it is
transported is to the plasma and the membrane sites in soft
tissues. It is then distributed to the other sites where calcium
plays an important role, most notably in the teeth of
developing children and in bone at all ages. Acute toxicity of
Pb i?z invertebrates are reported at concentration of 0.1-10
mg/l=.

Copper (Cu): Copper is one of the earliest known metals.
ISI® has prescribed the limit of copper is 0.05 ppm. In the
present study the copper was found below detectable limit.
Copper is essential components of key metalloenzyme that
maintains the vascular and nervous system.
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Conclusion

In the present study iron was found in the range of 0.14 ppm
to 0.50 ppm which is well within the permissible limits as
prescribed by WHO and BIS standards. Concentration of
other metals like Cu, Hg, Zn, As, Cd and Pb was found
below detectable limits. Hence the water of Kaliasote dam is
suitable for drinking and irrigation purposes.

References

1. Dayal G. and Singh R.P., Heavy metal content of
municipal solid waste in Agra, India, Pollut. Res.,
13(1), 83-87 (1994)

2. Jain S. and Salman S., Heavy metal concentration in
highly eutrophic lake sediments and overlying water.
Pollut. Res., 14(4), 471-476 (1995)

3. Pophali S., Siddiqui S. and Khan L.H., Sources and
distribution of heavy metals in the abiotic components
of a polluted urban stream (1990)

4. Agemian H. and Chau A.S.Y., An atomic absorption
method for determination of 20 elements in the lake
sediments after acid digestion. Anal. Chem. Acta., 80,
61-66 (1975)

5. APHA, AWWA, WEF, Standard methods for the
examination of water and waste water (20th edn.)
Washington, DC: American  Public  Health
Association (1998)

6. ICMR: Manual of standards of quality for drinking
water supplies Special report series No. 44, 2nd
edition. (1975)

7. World Health Organization, Guidelines for drinking
water quality-1, Recommendations, 2" Edi. Geneva

WHO, (1993)

8. B.I.S. Bureau of Indian Standards Drinking water
specification, Ist revision, ISS 10500 (1991)

9. Hutton M., Human health concerns of lead, mercury

and arsenic, In: Lead, Mercury, Cadmium and Arsenic
in the Environment, Hutchinson T.C. and Meema
K.M. (eds.), Wiley, SCOPE, 85-94 (1987)

10.  Nriagu J.O., A silent epidemic of environmental metal
poisoning. Environ. Pollut., 50, 139-161 (1988)

11. Berma E., Toxic metals and their analysis, Herden,
85, (1980)

12. Moore J.W. and Ramamoorthy S., Heavy Metals in
Natural Waters: Applied Monitoring and Impact
Assessment, Springer-Verlag; New York, 28, 246
(1984)

13.  Indian Standard Specification for Drinking Water, IS-
10500- (1983)



