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Abstract: Heavy metals are stable and are determined as environmental contaminants since they cannot be 

degraded or destroyed, therefore they accumulate in the soils, water and sediments. Three water i.e., control 

water (Bore water), polluted and treated Hussainsagar lake water were collected from Hyderabad area which 

were analyzed to investigate the concentrationof heavy metals like Cr, Mn, Fe and Co. In the present study 

polluted Hussainsagar lake water was treated by using C.V. Technologyfrom 2012 to 2015. The results 

indicated that concentrations of heavy metals were very high in polluted Hussainsagar lake water compared to 

control and treated Hussainsagar lake water which were within the permissible levels. The treated 

Hussainsagar lake water showed concentration of all metals below detectable range except manganese. 
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I. INTRODUCTION 
Heavy metals are serious pollutants due to their toxicity, persistence in natural conditions and ability to 

be incorporated into food chains [25, 17, 4 and 21].The rapid development of industrialization, urbanization and 

agricultural practices has been threatening the ecological health of riparian wetlands [19]. In recent years, the 

contamination of aquatic systems has become a problem of great concern throughout the world [14]. The 

domestic sewage and uncontrolled industrial effluent discharges are highly influencing the water form of 

untreated effluents by industries in Hussainsagar lake catchment indicate the point sources of quality and 

migration patterns of heavy metals released in to the environment in the pollution [23].The Musi river which is 

carrying heavy loads of pollutants including industrial effluents and untreated domestic sewage every day has 

already been life and death problem for the people all along its bank of villages, Uppal, Nagole, Hayatnagar, 

Ghatkesar, Bibinagar, Pochampally, Valigonda, etc. [24]. In this study the heavy metals were in water effected 

by the surrounding area and public health also.  

 

II. MATERIAL AND METHODS 

2.1 Study Area 

Hyderabad is the capital of Telangana state. The water body selected for the present investigation is a 

manmade tank (17
o
25′02.32″N, 78

o
31′57.43″E) formed due to the construction for fish culture. Water spread 

area of the control tank was 14,508 lts, Hussainsagar lake water tank was 14,280 lts and treated Hussainsagar 

Lake water tank was 14,293 lts. Climate is tropical wet and dry with most rainfall from June to October. The 

samples were collected in four places of the tank and analyzed.  

 

2.2 Methods 

The analysis of heavy metals (Chromium (Cr), Manganese (Mn), Iron (Fe) and Cobalt) in three 

different water samples were used by AAS method. (AAS method means Atomic Absorption 

Spectrophotometer - Model Varian Spectra AA20). 

Permissible limits for drinking water quality according to World Health Organization (WHO) and Indian 

Standard Institution (ISI) are compared in this article.  
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III. RESULT AND DISCUSSION 

The variations in heavy metals are depicted in table 1, 2 and 3. 

 

3.1 Chromium 

The Chromium levels increased with decreasing distance from the effluent channel [7], Chromium 

compounds are highly toxic contaminant. These compounds are generated from industrial plants such as leather 

tanning, textile dyeing, electroplating, and wood preservations [5]. Concentrations of chromium in natural water 

that have not been affect by waste disposal are commonly less than 10 ug/l. The median value for the public 

water supplied was 0.43 ug/l [8].  Durum and Haffty (1963) reported 5.8 ug/l of Cr in North American rivers.  

Chromium enters the environment through natural and anthropogenic sources [1].  Taylor et al (1964) reported 

that maximum allowable concentration of 0.1 ppm Cr recommended for irrigation water.  Cr toxicity results in 

irritation of gastrointestinal mucosa, bronchopneumonia, chronic bronchitis and tracheid’s.  

In the present study chromium level in control water is below recommended level but whereas it is high 

in untreated Hussainsagar water and below detectable level in treated Hussainsagar waterwhich infers that the 

control and treated Hussainsagar water can be used both for drinking and irrigation as they both contain 

chromium ranges within permissible limits. 

 

3.2 Manganese 

Pollution rich in organic matter (e.g., runoff from landfills, compost, brush or silage piles, or chemicals 

such as gasoline) can add to the background level by increasing manganese release from soil or bedrock into 

groundwater and untreated sewage and industrial effluents are the primary source of pollution to the soil [16]. 

Mn concentrations in the range of 0.24–0.35 mg/L can lead to memory lapses in children [15]. Similar findings 

have also reported decreased concentration and attentiveness in classes by children who drink water with a high 

Mn concentration [27 and 28]. Neurotoxicity has been implicated for adults over 50 years who drink Mn-rich 

water [18]. Mn usually affects the brain and the central nervous system, causing impaired neurological and 

neuromuscular control, among other symptoms [2]. 

The levels of manganese is found to be within the range specified by WHO standards and IS 

10500:1991 standards which indicates that the water is in usable condition.   

 

3.3 Iron 

Fe is an essential metal for most living organisms and humans. It is a constituent of proteins and many 

enzymes, including hemoglobin and myoglobin [29 and 6]. It is usually more abundant in freshwater 

environment than other metals, due to its high occurrence on Earth [11]. Fe deficiency can lead to anemia and 

fatigue, which are usually common among children under the age of five, pregnant women and 

immunocompromised individuals, thus making them vulnerable to numerous infections [12].  

WHO do not have a guideline for Fe in drinking water, but the guideline value of DWAF is 0.1 mg/L, 

and that of the U.S. EPA is 0.3 mg/L [3 and 10]. These guidelines were exceeded throughout the sampling 

period. High Fe concentration together with its precipitate in aquatic ecosystems do have negative effects on the 

behavior, reproduction and survival of aquatic animals [13 and 22].  

The levels of Iron in the water sample are below detectable range which specify that the waters is in 

cultivation form.  

 

3.4 Cobalt 

 The concentration of total cobalt in fresh waters is generally low. Higher concentrations are generally 

associated with industrialized or mining areas.Drinking water quality guideline for cobalt was not recommended 

due to lack of data in the literature. It is recommended that the interim maximum concentration of total cobalt 

should not exceed 110 µg/L to protect aquatic life in the freshwater environment from acute effects of cobalt. 

Heavy metal status of sediment in river Cauvery, Karnataka [20]. 

The cobalt levels are very low and are below detectable level so are in cultivation form. 

 

IV. CONCLUSION 

All heavy metals are within the permissible limits in Control and treated Hussainsagar lake water. The 

polluted Hussainsagar lake water have shown high values. These results indicate that, the Hussainsagar lake 

water is alkaline, less productive in nature, highly polluted, not suitable for drinking and culture of fishes. 

If in future any water body is polluted by sewage and industrial effluents etc. that water can be treated 

by using C.V. technology and the pollutants studied in this research can be brought to permissible levels and 

such treated water can be reused for irrigation, fishing and generation of hydroelectricity etc. 
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Table -1: Heavy Metals of CON, UHW and THW during the year 2012-2013 

S.No. Parameter Mean ± SD WHO IS 

CON UHW THW Standards Standards 

1. Chromium(Cr) 0.033±0.002 0.878±0.019 BDL 0.05 0.05 

2. Manganese(Mn) 0.04±0.02 0.335±0.003 0.023±0.002 0.05 0.1-0.3 

3. Iron(Fe) 0.526±0.416 3.317±0.372 BDL 0.3 0.3-1.0 

4. Cobalt(Co) 0.34±0.02 0.74±0.082 BDL - 0.02 

 

Table -2: Heavy Metals of CON, UHW and THW during the year 2013-2014 

S.No. Parameter Mean ± SD WHO  IS 

CON UHW THW Standards Standards 

1. Chromium(Cr) 0.034±0.002 0.841±0.050 BDL 0.05 0.05 

2. Manganese(Mn) 0.043±0.031 0.344±0.003 0.024±0.002 0.05 0.1-0.3 

3. Iron(Fe) 0.51±0.264 2.796±0.248 BDL 0.3 0.3-1.0 

4. Cobalt(Co) 0.35±0.025 0.85±0.033 BDL - 0.02 

 

Table -3: Heavy Metals of CON, UHW and THW during the year 2014-2015 

S.No. Parameter Mean ± SD WHO IS 

CON UHW THW Standards Standards 

1. Chromium(Cr) 0.034±0.003 0.807±0.071 BDL 0.05 0.05 

2. Manganese(Mn) 0.047±0.032 0.354±0.003 0.027±0.0009 0.05 0.1-0.3 

3. Iron(Fe) 0.47±0.458 4.9±0.458 BDL 0.3 0.3-1.0 

4. Cobalt(Co) 0.32±0.021 0.668±0.155 BDL - 0.02 

 

 
Fig: 1 Satilite image of Polluted Hussainsagarlake, Hyderabad. 
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CON = Control Water, UHW = Untreated Hussainsagar Water 

Fig: 2 Chromium in Control, Hussainsagar and Treated Hussainsagar water during 2012 to 2015 

 

 
CON = Control Water, UHW = Untreated Hussainsagar Water,  

THW = Treated Hussainsagar Water 

Fig: 3 Manganese in Control, Hussainsagar and Treated Hussainsagar water during 2012 to 2015 

 

 
CON = Control Water, UHW = Untreated Hussainsagar Water 

Fig: 4 Iron in Control, Hussainsagar and Treated Hussainsagar water during 2012 to 2015 
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CON = Control Water, UHW = Untreated Hussainsagar Water,  

Fig: 5 Cobalt in Control, Hussainsagar and Treated Hussainsagar water during 2012 to 2015 
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