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Abstract: High levels of heavy metals in dam water consider a good indicator of man-made pollution in the area.
Water and soil samples were collected from four sampling sites (Barganatu dam, Baran dam, Gomal zam dam and
Damai stream).These samples were preserved, dried and analyzed for heavy metals, Pb, Cr, Cd, Cu, Fe, Ni and
Zn concentrations using an Atomic Absorption Spectrophotometer (AAS).The concentrations of heavy metals
including, Pb, Cr, Cd, Cu, Fe, Ni and Zn were investigated in the water and soil samples. The order of heavy
metals concentration in water and soil of damai stream and dam’s was: Fe 53.17±0.2mg/L (Gomalzam dam soil
sample) and 46.12±0.1mg/L(Gomalzam dam water sample), Pb 5.53±0.32mg/L(Gomalzam dam water sample) and
5.097±0.17mg/L(Gomalzam dam soil sample), Cu 6.05±0.11mg/L(Gomalzam dam water sample) and
3.50±0.01mg/L(Barganatu dam soil sample),Zn 3.38±0.03mg/L(Damai stream soil sample) and
2.27±0.01mg/L(Baran dam soil sample), Ni 0.77±0.01mg/L(Baran dam water sample) and 0.54±0.01mg/L(Baran
dam soil sample), Cd 0.67±0.01mg/L(Damai stream soil sample) and 0.23±0.02mg/L(Damai stream water sample),
Cr 0.12±0.01mg/L(Barganatu dam soil sample) and 0.08±0.03mg/L(Baran dam water sample). Except Zn and Cr,
the concentration of other heavy metals in all water and soil samples of damai stream and dam’s was found to
be higher than the permissible level set by WHO. Based on the above fact, it is recommended that the water
of this dam’s is not suitable for human consumption or fish breeding.
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INTRODUCTION habitats and they act as bio-indicator of heavy metal

Water is essential for life and is the most important ecosystem occupies a very small area in comparison to
single product in human civilization. Water is an amazing marine ecosystem. Nowadays fresh water resources
substance constantly moving from sea to land and back degraded at large scale, due to water pollution. The effect
again. It shapes the earth’s surface and moderates our of heavy metal on fresh water ecosystem has become
climate. It is the medium in which all living process occurs. global concern. The problem of water pollution by trace
Water dissolves nutrients and distributes them to cells, metal is known to be critical all over the world and
regulates body temperature, supports structures and especially in a developing country, where everybody is
removes waste products from the body [1, 2]. Rivers facing the problem of water pollution due to modern
systems are being greatly polluted with heavy metals industrialization and civilization [6, 7].
released from domestic wastes, industrial effluents and Heavy metals are bioaccumulated and biotransferred
agricultural runoff[3]Heavy metals are environmentally both by natural and anthropogenic sources. The
everywhere, readily dissolved in, transported by water, contamination by heavy metals in water is one of the
readily taken up by aquatic organisms and are considered major issues to be faced throughout the world and
to be persistent component in the aquatic environment. requires attention because heavy metals above their
Fishes constitute major components of most aquatic normal  ranges  are extremely threatened to both plant and

levels in aquatic environment [4, 5]. The fresh water
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animal life. All heavy metals exist in surface waters in concentration. Results of metal concentrations with
colloidal, particulate and dissolved phases, although standard deviation of the study area were presented in the
dissolved concentrations are generally low. The solubility table 1.Table 1 shows the heavy metals concentration of
of trace metals in surface waters is predominately both water and soil samples collected from four different
controlled by the water pH, the type and level of ligands dams and stream. In water samples, according to analysis
on which the metal could adsorb and the oxidation state results, the following results were obtained for the
of the mineral components and the redox environment of concentration ranges of the metals: Fe: 46.12±0.2 mg/L;
the system [8,9]. Heavy metal contamination may cause Cu: 6.05 ± 0.1; Pb: 5.53 ± 0.32 mg/L; Zn: 1.83 ±0.03 mg/L;
changes in the composition of the water and finally Ni: 0.77±0.01 mg/L; Cd: 0.23±0.002 mg/L and Cr:
become inappropriate for human consumption [10]. The 0.0.08±0.003 mg/L were found. Similarly heavy metals
Industrial development in Pakistan from past few decades concentrations in the soil sample were obtained in the
has launched many industrial zones at majorCities. These range: Fe: 53.17 ± 0.2 mg/L; Pb: 4.84 ± 0. 52mg/L; Cu: 3.50
industries are producing tremendous amount of polluted ± 0.01mg/L; Zn: 3.38 ± 0.03mg/L; Cd: 0.07 ± 0.01mg/L; Ni:
products particularly heavy metals that are drained into 0.55 ± 0.08 mg/L and Cr: 0.12 ± 0.01 mg/L respectively.
nearby rivers and enter Continuously in to the river
untreated [11,12]. Lead: Lead is a toxic metal cause’s anemia, brain damage

MATERIALS AND METHODS industrial effluents and household sewage. The maximum

For the present investigation water and soil samples ppm according to WHO [14]. The value of lead content in
were collected during summer season from May, 2015- water and soil samples of barghanatu dam and damai
July, 2015. The samples of water and soil were collected in stream is less than the permissible level. Lead content in
clean plastic bottles of 1 liter volume from  each  station all other water and soil sample was found to be higher
at the depth of one and half feet below the surface of than the maximum permissible level.
water from sampling station-1 (Barganatu dam) sampling
station- 2 (Baran dam), sampling station-3(Gomalzam dam) Copper: The copper levels were found in the range: 6.05
and sampling station- 4 (Damaistream).Six samples were to 0.84 mg/L. The maximum permissible concentration of
collected from each sampling site. The samples were then copper in drinking water is 2 mg/L according to WHO.
filtered through a membrane filter when necessary. The The value of copper content in water sample of Gomal zam
pH of all the water samples were noted immediately and dam and soil sample of Barghanatu and Baran dam was
water was acidified further. This acidified water was then found higher than permissible level. Other samples were
brought into laboratory and stored at 4 C until analysis. found less than the permissible level. High concentrationo

The heavy metals concentration was determined by using of cupper may lead to neurological complications,
spectroscopic techniques. hypertension, liver and kidney dysfunctions [15].

RESULT AND DISCUSSION Iron: Iron is a fundamental element of blood and

Eight different water and soil samples were collected concentration of Iron causes bad taste, discoloration,
from  various  water  bodies  to  analyze  the heavy metals staining,  turbidity,  esthetic  and  operational problems in

and vomiting [13]. It enters in drinking water from different

permissible concentration of lead in drinking water is 0.1

responsible for imparting red color to blood. High

Table 1: Heavy Metals Analysis of Bannu dams during breeding season of fishes

Samples Dams Pb Ni Zn Cd Cr Cu Fe

Water Barganatu dam BDL BDL 0.09±0.01 BDL 0.05±0.02 1.43±0.01 34.17±0.4

Soil Barganatu dam 0.028±0.23 0.19±0.06 0.63±0.16 0.02±0.23 0.12±0.01 3.50±0.01 39.96±0.1

Water Baran dam 5. 097±0.17 0.77±0.01 1.83±0.03 BDL 0.08±0.03 1.34±0.45 38.26±0.4

Soil Baran dam 2.566±0.32 0.54±0.08 2.27±0.01 BDL BDL 3.15±0.3 36.60±0.4

Water GomalZam dam 5.53±0.38 BDL 0.54±0.01 BDL BDL 6.05±0.1 46.12±0.1

Soil GomalZam dam 4.84±0.52 BDL 0.16±0.02 BDL BDL 1.56±0.2 53.17±0.2

Water Damai Stream BDL BDL 0.15±0.08 0.23±0.002 BDL 0.97±0.3 1.43±0.5

Soil Damai Stream 2.520±0.37 0.21±0.04 3.38±0.03 0.67±0.001 BDL 0.84±0.93 37.17±0.2
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water supply system [16].  The  maximum  allowed to the human metabolism, measures should be taken to
concentration of iron in drinking water is 1.0 mg/L
according to WHO report. It was found that the value of
iron in all water and soil samples is higher than the
permissible level. The iron levels were found in the range:
53.17 to 1.43 mg/L. 

Zinc: In the present study the Zinc concentration varies
from 3.38 to 0.09 mg/l.The maximum permissible
concentration of zinc in drinking water is 5 mg/L
according to WHO. The values of zinc content in all water
and soil samples were found to be less than the
permissible level. Zinc is very essential micronutrient in
human being. High level of iron can harm plants, animals
and cause health problems in humans [17].

Chromium: Chromium naturally occurs in rocks, animals,
plants, soil and in volcanic dust and gases. The limit of
chromium in drinking water is 2 g/L according to Slottof,
W[18].The values of chromium content in water and soil
samples of barghanatu dam and soil sample of baran dam
were found to be higher than the maximum permissible
level. Chromium was present only in these three samples
and found undetected in all other samples.

Nickel: The maximum permissible limit for Ni in water is
0.2 mg/l Concentration [19]. Nickel in water samples was
found only in Baran dam in the range 0.77 mg/L which is
above the permissible level. In the collected soil samples
concentration of nickel ranged between 0.54 to 0.19 mg/L.
In soil sample concentration of nickel was recorded above
the maximum permissible limit set by WHO.

Cadmium: In the present study the Cadmium
concentration range from 0.67 to 0.02 mg/L. high
concentration of Cadmium was found in the soil sample of
Damai stream which is higher than the permissible level.
The maximum permissible limit of cadmium is 0.01 mg/l,
beyond this limit, the water becomes toxic. 

CONCLUSION

Quantitative analysis of heavy metals was conducted
for water and soil samples of dam’s and Damai stream in
different regions of Pakistan. The studies reveal that
different sampling sites have heavy metals in different
concentrations. The concentration levels of certain heavy
metals are alarmingly high in all the studied areas
considered for sampling. Keeping in view the health risks
involved due to the high levels of metals when  they enter

minimize these levels in the potable waters to mitigate the
imminent health risks.
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