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ABSTRACT 

The level of circumstance of some metal like Iron (Fe), Zinc (Zn), Lead (Pb), Nickel (Ni), Cobalt (Co), Chromium (Cr), 
Cadmium (Cd), Arsenic (As), and Mercury (Hg) were estimated in water of the river Mula for six times in a year. The average level of 
metal followed the order Zn>Pb>Cr>Cd>Ni>Co>As>Hg. Present study revealed that the dissolved constituents of Fe, Pb, Cd, Zn and 
Cr were above the range of unpolluted water indicating their contamination throughout the season in cases of Pb, Fe, and Zn and 
occasional for Cd and Cr. The metal Ni, Co and as almost remained in natural level while Hg was always below the detection limit of 
0.0001 ppm. The water area between Mulshi to Bhigwan could be identified as the probable area of contamination of these metals. 
 
Keywords: Trace metal, water, Mula River, Pune Metropolitan Area. 
 
INTRODUCTION: 

Nature always maintains a safe condition of its environment for the sustenance of biological life by providing tolerable limit 
of essential elements and by dispersing enriched level of undesirable substances through some active agents. Hydrological cycle is the 
best example for one of these agents. Which evaporate pure water from the ocean, distribute throughout all spheres, preserved in 
ground water for safe drinking and the remaining is used for washing of the environment. After being contaminated, the water is again 
the rivers, streams, nullas etc. and undergoes treatment for further use. Thus, the composition of water in a lotic system like river 
largely reflects the phases through which it flows and differs from each other. The sources of any element in river water originate from 
the dissolution of air borne suspended particles during precipitation, weathering of soil minerals in course of flowing and from 
anthropogenic activities in an around the river system. However, the degree of circumstance depends on the extent of contamination as 
well as the self-rectification capability of the respective system. Undesirable events can happen only when the dynamic equilibrium of 
the system is hampered by the introduction of excessive amount of contamination. Accordingly, the degree of circumstance of element 
in the environment could highlight the possible state of the system and the effects. With this idea some trance metals including toxic 
were estimated in water of the most important river the Mula during the year 2001 covering the areas of which are prone to be 
contaminated by this metal due to various anthropogenic activities on both banks of this river. 
 
EXPERIMENTAL 

Water samples were collected from ten selected places on both sides of river, starting from upstream (Mulshi) toward 
downstream (Bhigwan) covering total distance of study stretch about 110 KM as measured along the river channel. Since the study 
area is influenced by tides due to close proximity of the sampling were conducted only during low tide at the time of slower degree of 
dilution of the chemical components so that anthropogenic influences on the river could be assessed. For dissolved metals, water 
samples were presented by adding HNO3, and filtered through Millipore filtering unit. One liter of filtered sample was evaporated to 
dryness and digested with HNO3-HCIO, mixture1. The digested samples were made up to the volume and dissolved metals were 
analyzed by AAS (VarianAA55). 
 
RESULT AND DISCUSSION 

The variation of level of circumstance of trace metals in water was found different from each due to the variation of 
solubility of the existing forms of metal in water as well as their availability in the immediate environment. Among the metals, the 
level of Zn was found higher (Fig.1) and Hg level was always less than ppb (Table 2). The average level of metals (in ppm) Followed 
the order Zn>Pb>Cr>Ed>Ni>Co>As>Hg. The range of variation in the present study revealed that the dissolved constituents of Pb, 
Cd, Zn, Cr and as were above the ranges of unpolluted water2 indicating their contamination of metals in water body is normally 
encountered during manufacture and leaching of various metals containing materials used in our modern life style processes. In 
natural water system Zn remains as either hydroxide or carbonate from with having almost same solubility which is higher than the 
solubility of the existing forms of the other metals. This could be the reason for comparatively higher values of Zn in water3. 

 
However, the level of metals in aquatic system in most cases remains below the solubility level of the respective elements 

appears to be limited by factors other than solubility relations4. One mechanism that probably is involved in controlling observed 
concentration of metal is adsorption by colloidal particles oxides and hydroxides of Mn or Fe or co-precipitation or combination of 
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both and appeared to be major inorganic factors that can maintain concentration of metals at very low level in water5-6. 
 
The trance metal concentration in water showed distinct temporal and spatial variation. Among the metals the concentration 

of Hg remained always below the detection level throughout the study period in the entire the detection level throughout the study 
period in the entire stretch, Dissolved Cd showed the presence only in the region between Mandavgan Pharata to Siddhatek during 
November to February, sometimes in May- June. While dissolved Cr appeared only during May-June, September February, December 
in all station comparatively with higher values within the area between Pargaon & Pedagaon. As was found in water with maximum of 
ppb in the entire sample showing no regional preference of occurrence and the level was decreased during September-October due to 
rain water runoff. Thus, it could be presumed that the level of as in water (a.v. 3.0 ppb) remained almost in natural level and there 
were probably no anthropogenic inputs in the study area for enrichment. Similar reason could be ascribed to the dissolved levels of Ni 
& Co and there was contamination of the metals like Pb and Zn throughout the season while occasional in case of Cr and Cd. 

 
From the Average Distribution of all dissolved metals in various seasons, it was clear that the level of occurrence was found 

higher within Pargaon&Siddhatek stretch identifying the probable area of contamination to the level of above the tolerance limit of 
drinking water2. However, the average levels of all the elements in the entire study stretch remained below the tolerable limit in 
drinking water as stipulated by WHO. Since the pH of natural water lies in the range of neutral to alkaline, the levels of the studied 
metals could not rise so much as there are natural mechanisms to remove these metals from aqueous solution and prevent from 
enrichment. Thus, the composition of imposition the water in the present study in respect to trance metal content along with the degree 
of circumstance e revealed similar to what has been reported in domestic sewage7 of Pune Metropolitan Area. Consequently, this 
implied that higher level of Pb, Cd, and Cr in the specified area could not be due to introduction of domestic sewage alone. Instead, 
there might have been some industrial p influences on the waste water released into the river. Nevertheless, their presence and mode 
of variations in the present study do indicate that the river water is not at all free from toxic metal contamination instead of great deal 
of process during the tenure of the Ganga Action Plane (GAP). This may pose signification impact on the health of this ecosystem 
because the hydrological mechanism of the Mula river is such that the tidal influx extends upto a distance of about 150 km upstream8 
and accordingly, the contaminants in the river are not instantly diluted but undergo oscillation spending considerable periods within 
this stretch and provide sample opportunity to interact with every component of this ecosystem. This also enhances the possibility of 
removal of some fraction of the dissolved metals to the underlying sediments by way of adsorption, flocculation and bio-geo-
chemicals processes. Thus, the sediments with enriched toxic metals can serve as reservoir and may become a potential source to 
supply the toxic metals in the environment. 

 
Fig.1 

 
Distribution of sampling points across Mulariver from Mulshi toward Bhigwan. 

 
Table no. 1 Comparison of the levels of trace metals (ppm) in unpolluted water, drinking water standard to the present study 
and some common uses of these metals. 

Sr. 
No. 

Components Unpolluted water range Drinking water 
STD (WHO 1996) 

Present study Range Common uses 

1. Pb 0.001-0.070 0.012 BDL- 0.060 Batteries, solder, alloy, pigment, Glazes and 
stabilizers. 

2. Cd <0.002 0.012 BDL-0.020 Anticorrosive, pigments in Plastics, 
electronic components. 
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3. Cr 0.0005-0.001 0.060 BDL-0.015 Tanning, pigments, paints, 
Ceramics and glass. 

4. Zn 0.001-0.012 <2 BDL-0.230 Pigments, pesticides, Galvanization and 
corrosion Resistant alloys. 

5. Ni 0.001-0.020 0.022 BDL-0.019 Alloys, Batteries, stainless steel, Tap 
fittings. 

6. Hg <0.0003 0.002 BDL Electrode, electrical appliances, Fungicides, 
preservatives, 
antiseptic 

7. As 0.003 0.012 BDL-0.004 Pigments, glass, industries Textiles, paper, 
wood Preservation, ammunition, 
metal adhesive, semiconductors. 

 
Table No.2 Average (± Std. Deviation) Dissolved Metals in water (ppb) at various locations. 

Sr.No. Stations Pb Cd Cr Zn Ni Co Hg As 

1. Mulshi 4±3 BDL 2±1 21±15 2±2 2±1 <0.1 2±1 
2. Pirangut 4±2 BDL 3±1 28±27 5±2 2±1 <0.1 1±1 
3. Pune 4±3 BDL 3±2 51±48 3 ±2 2±1 <0.1 2±1 
4. Hadapsar 3±1 BDL 6±2 30±26 3 ±2 2±2 <0.1 3±1 

5. Pargaon 10±10 BDL 6±4 26±21 2±1 2±1 <0.1 2±2 
6. MandavganPharata 20±18 13±1 8±5 86±85 2±1 2±1 <0.1 4±1 

7. Daund 13±5 23±1 6±5 65±65 4±4 5±2 <0.1 3±1 
8. Pedagaon 3±2 4±0.7 2±2 24±14 2±2 3±2 <0.1 1±1 

9. Siddhatek 17±10 3±1 4±1 70±74 3±2 3±2 <0.1 3±1 
10. Bhigwan 3±1 BDL 3±1 20±15 3±2 3±2 <0.1 2±1 

 
Graph 1: Comparison of the levels of trace metals (ppm) in unpolluted water, drinking water standard to the present study. 
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