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ABSTRACT
Kaliyasot Dam is second source of water supply for irrigational purpose of

Bhopal (India). The project is commissioned in 1994. The Kaliyasot Dam water is polluted
by man-made activities of various kinds i.e. sewage wastes and natural contaminants. The
different trace elements has analysed to evaluate the water quality of Kaliyasot Dam,
namely Cu, Fe, Mn, Ni, Zn, Pb and Cd, that contaminated in this reservoir. Trace elements
have anlysed on Perkin Elmer Atomic absorption spectrophotometer (AAS) with air-
acetylene flame. Water samples acidified up to pH 2.0 with nitric acid and then analysed on
AAS. In the present study Cu, Fe, Mn, Ni, Zn, Pb and Cd elements ranged from 0.06-7.2,
0.018-0.62, 0.08-1.22, 0.06-0.98, 0.05-8.8, 0.14-0.60 and 0.08-3.70 ppm respectively, silt
sediments has higher concentration of Trace elements. This study is very much relevant to
water quality indices (WQI) and for further future planning.

The Kaliyasot Dam based on Kaliyasot River i.e. a tributary of river Betwa. Kaliyasot
Dam is situated at Bhopal, it is situated at 23012"3' N latitude and 770 24"29’ E longitude.
The kaliyasot reservoir is storage reservoir near Chuna Bhatti Village. The Kaliyasot Dam
was constructed for irrigation purpose and it irrigates 10,425 hectare agriculture land of
Bhopal as well as Raisen district of M.P. the Kaliyasot is an earthen homogeneous dam
having the height of 34.25 m length of 1080 m and top width 6.30 m Full Reservoir Level
(FRL) of Kaliyasot Dam is 505.67 m and maximum water level (MWL) is 505.67 m and top
dam level of 508.5 m.

Key Words : Kaliyasot Dam, Longitude, Latitude, Irrigational, Monitoring,
Sampling stations, Monitoring analysis.

INTRODUCTION
Pollution in surface and groundwater

system through human activities and through
natural process may enter into Kaliyasot,
reservoir water. To evolve the policies for best
use of water resources, it becomes utmost
important to make an assessment and analysis

of their magnitude, distribution and scope of
utilization, keeping in mind the present scenario
and future demands for hygienic point of view
in public interest. The increasing trend of
urbanization and industrialization is causing
day-by-day a stress on the water resources
because of unlimited obstruction of water and
discharge of industrial and municipal water
into the same water bodies due to greedy*Author for correspondence
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nature of man and lack of environmental
awareness.1-5 Large reservoirs lead to better
management control as well as best
technology can store sufficient water for
irrigation, drinking and power generation
purposes. To control the water quality for
public use and for hygienic point of view, the
present study of Kaliyasot Dam water has
been done during 2007-08 the source of metal
pollution in the environment and their health
hazards has briefly given by Handa and
Kataria.

Fresh water is one of the essential
requirements of life. It provides sustenance to
plants and animals constitutes the habitat for
aquatic organisms and meets important
agricultural and industrial needs. Freshwater
resources undergo both seasonal and yearly
fluctuation and and are subject to man made
changes in their physical and biological
qualities.

The freshwater resources of the state
can be divided into the following two
categories :
(a)  Flowing water Viz River and streams
(b)   Standing waters Viz lakes reservoirs, ponds
      and tanks.

About 4.50 lac hectare of water area
consisting of village ponds and irrigation
reservoirs is available in M.P. of this about 2.91
lac hectare water area is readily available under
irrigation reservoirs.

Monitoring of natural waters weeds and
constraints streams, rivers, lakes and reservoirs
are natural sources of fresh water. To keep
life going and to keep up the pace of progress,
conservation of these water resources is of
paramount importance. It is very necessary to
protect these water resources from pollution
and maintain their pristine purity. It is necessary
to assess the water quality by seasonal
monitoring of water. To meet the ever-
increasing demands of urban and rural
communities for their drinking water and
irrigational water requirements, a planned

strategy for their exploitation and management
should be prepared.

The rainwater, which is originally pure,
also absorb various gases, dust and other
impurities when it moves on the ground and
agricultural-land further carry silts organic
impurities. The study will help the authorities
for planning of irrigation as well as drinking
supply schemes in coastal catchments areas
of Bhopal district of M.P. for sustainable
development. In appropriate disposal and
accidental release into environment of toxic and
hazardous substances from chemical and
industrial activities have created serious
environmental and public health problems all
over the world. The present investigations
(study) have worldwide importance to
assessment and for future planning.

MATERIAL AND METHODS
In the present study 8 sampling

stations are chosen at different places of the
Kaliyasot reservoir nearby villages, bathing and
washing places. The methods for water
analysis has used as prescribed by APHA1

and NEERI.11 Water samples are acidified 2
or 3 times and evaporated up to dryness and
dissolved in HNO3 and samples then used to
Perkin Elmer, AAS with air-acetylene flame
to detect the trace elements at different
wavelength of light and width of specified slit.
The instrument is calibrated for each metal to
be analysed, by known standard solution and
programming aspirate the pretreated samples
to the flame. Set zero with double distilled
water before each detection results are
displayed in µgm/l from which the actual
concentration in the water sample can be
calculated and total metal content of the water
samples can be obtained in ppm.
Sampling Stations :

Sampling stations choosen for analysis
are as follows :
1.  North east of dam near guest house.
2.  East of dam near pump House.
3.  Near Jal Bhumi Sarnkshan Sansthan
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4.  Outh of dam near Shiv temple
5.  South - west of dam near Kaliyasot River
6.  Near Sanskar valley school
7.  West of dam near mendora village
8.  North - west of dam near Law College.

RESULTS AND DISSCUSSION
The results are summarized in Table 1

Copper is ubiquitous in the environment and
hence it is frequently present in reservoir water.
Large doses of copper irritate the stomach.13

ISI has prescribed a desirable limit of 0.05 mg/
1 for copper. In the present study copper
present in the range of 1.46-7.2, 0.06-3.3 and
0.09-2.92 ppm in silt sediments, near sewage
disposal and in domestic confluence points
respectively well within the permissible limit.
Copper is present in key-metalloenzyme that
maintains the vascular and nervous system of
human beings. Deficiency of copper causes
livestock’s disease Excessive accumulation of
copper in tissues occurs in Wilson’s disease
causes dysfunction of neurological system,
progressive cirrhosis. Iron may be present in
surface water in varying amounts from 0.5 to
100 ppm (Ernst4 lSl 2(a) and WHO16) have set
a desirable limit of 0.3 mg/l with the maximum
permissible limit of 1.0 mg/l for drinking and
irrigational purposes. In the present study iron
is in the range 0.024-0.02-0.62, 0.24-0.31 and
0.18-0.040 ppm in silt sediments, sewage
disposal and domestic sewage confluence
points respectively while Mn, Ni and Zn are
present in the range of 0.60-1.4, 0.09-0.88,
0.08-0.84, 0.06-0.098, 0.07-0.09, 0.064-0.09,
and 2.8-8.8, 0.05-2.46, 0.08-2.90 ppm in silt
sediments, sewage disposal and domestic
sewage confluence point respectively. The
concentration of Mn recorded maximum level
of 1.4 and minimum 0.06 ppm. Manganese is
an essential, which does not occur naturally as
a metal but is found in various salts and
minerals frequently in association with iron
compounds. A concentration of 0.1 mg/1 has
been recommended as desirable limit and 0.3mg/

l as the maximum permissible limit for drinking
water2.Nickel in trace level is essential to
human nutrition and no poisoning in known in
this range certain Ni -compounds have
carcinogenic effects on animals however,
soluble compounds are not currently regarded
as human or animal carcinogens. Zinc is an
essential element for normal function is all forms
of life. It is present in over 160 enzymes and
bound with RNA. It is essential dietary mineral
zinc deficiency is associated with impaired
growth parakeratosis (a thickened scaly skin),
failure of sexual maturation, mixed abortion,
zinc toxicity have been reported with drowsiness,
dizziness, renal failure and anemia. Higher levels
of exposure to zinc can occur from drinking
water. Typical symptoms include chills, fever,
coughing and headache; maximum permissible
limit for zinc is 5.0 mg/1 (ISI: 10500, 1983.)
Trivedi and Goel noted distribution of trace
elements in groundwater ranged from 20 to
860mg/l.

The lower values of Zn concentrations
are recorded at SS3, SS4 and higher values at
SS 1, 2, 5 and SS6 in silt sediments. Lower
value of Zn near sewage disposal point is found
at SS1.SS4, and higher value of at SS6, SS7.
Lower values of Zn near sewage confluence
point are found at SS3, SS4 and higher values
are at SS6 and SS5. Pb (Lead) is mainly found
due to petroleum gases as diesel fuel   is mainly
used in agricultural tractors, Jeeps and though
battery and Service Stations of vehicles. Lead
is highly toxic and is also considered a problem
carcinogen. It occurs at concentrations in the
blood of a large number of children at levels
known to cause adverse health; lead has been
identified as being cause of brain and Kidney
damage. Pb in this study ranged from
0.14-0.60 ppm while the cadmium is in the
range of 0.08-3.70 ppm. Cadmium is non-
essential and unbeneficial element known to
have high toxic potential. The cadmium
concentration in the study area varies from
1.20-3.70, 0.10-0.84 and 0.08-0.78 ppm at
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X,Y,Z, points. Desirable limit for cadmium is
0.01 mg/l. beyond this limit, water becomes

Table -1 : Analysis of Trace elements in Kaliyasot dam water 2007-2008

X = Concentration of Trace elements in Kaliyasot silt - sediments

toxic, cadmium can cause bronchitis, anemia
and renal stone formation in animals.15-18

Y : Heavy metals near sewage disposal point in mg/L
1 3.3** 0.04 0.16 0.08 0.5 0.18* 0.16
2 1.4 0.04 BDL 0.08 0.7 Nf BDL
3 0.6 0.31** 0.88** 0.07* 0.75 0.2 0.84**
4 1.16 0.025 0.84 0.08 0.05* 0.32 0.82
5 0.18 0.024* 0.42 BDL 1.2 BDL 0.44
6 0.06* 0.032 0.48 Nf 2.46** Nf 0.48
7 0.07 0.025 Nf 0.09** 2.2 0.36** Nf
8 0.06 0.026 0.09* 0.08 1.12 0.34 0.10*

Sampling 
station

Cu Fe Mn Ni Zn Pb Cd

0.01 7.2** 0.56 0.7 0.07 8.8** 0.48 3.70**

2 4.1 0.62** 0.60* 0.082 0.08 0.18* 1.20*

3 2.8 0.48 1.22** 0.06* 4.4 0.29 1.25

4 1.46* 0.06 BDL BDL 2.8* 0.26 Nf

5 5.6 0.028 1.2 0.08 6.3 0.2 BDL

6 6.6 0.03 BDL 0.09 6.6 0.60** 2.5

7 4.8 0.03 0.82 0.098** 5.3 0.52 3.2

8 4.4 0.022* 0.88 BDL 5.2 0.46 2.8

Sampling metals in mg/L during 2007-2008

Z : Heavy metals near sewage confluence points in mg/L
1 2.5 0.040** 0.15 0.064* 0.6 BDL 0.14
2 2.4 0.024 BDL 0.085 0.68 0.16 BDL
3 2.36 0.02 0.84** Nf 0.08* 0.14* 0.78**
4 2.92** 0.028 0.72 0.084 0.09 Nf 0.42
5 1.64 0.032 0.48 Nf 2.44 0.34 0.46
6 1.78 0.024 Nf BDL 2.90** 0.28 BDL
7 0.36 0.025 BDL 0.08 1.24 0.38** nf 
8 0.09* 0.018* 0.08* 0.09** 1.19 0.34 0.08*

nf = not found,  BDL = Below detection limit,  * = minimum,   ** = maximum value
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Fig. 1 : Heavy metals near Silt-Sediment point

Fig. 2 : Heavy metals sewage-disposal point
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Fig. 4 : Kalyasot Dam.
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CONCLUSION
Trace element concentration of Cu,

Fe, Mn, Ni, Zn, Pb and Cd are found well within
permissible limit except higher values are
recorded in Silt-sediments point i.e. beyond the
permissible limit. Hence Kaliyasot Dam’s
water is suitable for irrigational purpose. At
present Kaliyasot Dam’s Water is not utilized
for drinking purposes. Keeping in view the need
of drinking water for Bhopal city, it may also
suggested to utilize it for drinking purposes by
seeing the result of analysis in the present study
as well as increasing population density of the
city. Physicochemical analysis has also in the
next study.
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