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Physicochemical parameters like PH, Alkalinity, chlorides BOD, COD alkalinity, TDS 

total hardness, Ca+ hardness, conductivity, and TDS were analysed. For this samples 

were collected during October 2007 to December 2008 from the Koyali and Dumad pond 

near Vadodara industrial area. The higher value of total solids was obviously observed at 

sites. Total hardness is also very high. Hardness of water is mainly due to calcium and 

magnesium. High value of chlorides and BOD showed significantly higher contribution at 

Koyali site as compared to Dumad pond. High value of BOD and COD is a clear 

indication of high pollution. It can be concluded that most of the chemical parameters 

were above desirable limits as per who norms in study site. The long-term exposure to 

high concentration of these ions can lead to biomedical disturbances. 
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STUDY AREA - Koyali and Dumad pond were selected for 

the study One pond is situated in industrial area and other is 

in non-polluted area and is affected by human activities. 

Significant differences were noted in the concentration of 

various parameters between the ponds. Map of study area has 

shown below – 

 

 
 

INTRODUCTION -  

Unplanned and rapid urbanisation, rapid industrialization, 

and the careless application of artificial chemicals in 

agriculture are all directly contributing to the heavy and 

diverse contamination of aquatic environments that is 

resulting in a decline in water quality and the extinction of 

aquatic life. 

 

The result of indiscriminate and ruthless destruction of 

natural resources has set in motion the evil effects of such 

human activities (increasing water pollution, forest depletion 

floods, desertification and climate change). The fresh water 

bodies are being subjected to human activities like washing, 

bathing, waste disposal etc. in urban areas the situation has 

been immensely aggravated by direct discharge of sewage & 

industrial areas. Therefore, they are suitable for 

heterogeneous toxicant exposure studies. The aquatic bodies, 

unfortunately, have so far been neglected for their research 

potentials in the golden corridor of Gujarat which, actually, is 

the most polluted region of the state. 

http://www.rrjournals.com/
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An industrial area known as Gujarat's "Golden Corridor" 

connects the northern and southern state capitals of 

Ahmedabad and Vapi along the nation's primary north-south 

route. Its name refers to the prosperity that has been created 

by the increasing industrialization of society. The cost of this 

economic prosperity, however, has been and remains to be 

significant and widespread environmental harm in many 

areas. 

 

The enormous industrial estates at Ankleshwar, Nandesari 

(Vadodara), and Vapi are included in this region. Thousands 

of different industrial units, including as dye factories, textile, 

rubber, pesticide, and paint makers, pulp and paper 

producers, pharmaceutical, engineering, and chemical firms, 

are located in these industrial zones. Visual inspections of the 

sites reveal poorly planned and managed industrial 

development, as well as typically subpar and frequently non-

existent waste disposal infrastructure. The industrial sites and 

the surrounding surroundings have definitely been 

contaminated on a large scale. Poor waste management 

techniques, health and safety standards, and other factors 

could endanger the health of workers, as well as residents 

living nearby and in settlements downstream from the sites 

where wastewater is discharged. 

 

Uncontrolled discharge of semi or untreated industrial 

affluent as well sewage waste into water bodies is causing 

serious degradation in water quality leading to serious 

hazards to the surrounding population including humans. The 

Vadodara district of the Gujarat State is subjected to very 

heavy load of sewage and industrial affluent including heavy 

metals from hundreds of small & big industries. Industries 

around Vadodara have immensely contributed to solid, liquid 

and gaseous chemical pollution. Over the decades these have 

degraded the natural resources. The ponds around Vadodara 

receive pollution inputs from variety of chemical industries. 

 

There are three major industrial areas in and around 

Vadodara, GIDC Nandesari, GIDC Makarpura, BIDC 

Gorwa.  The BIDC Gorwa area is very small, there is no 

significant water body around the area. GIDC Nandesari has 

more Chemical Units compared to GIDC Makarpura where 

Engineering/ Manufacturing Units are more.  Nandesari area 

has a number of polluting industries. So, the GIDC Nandesari 

was selected as target area for the study. Founded in 1969, 

the Nandesari Industrial Estate today houses well over 300 

industrial facilities that manufacture a variety of chemicals, 

medicines, dyes, insecticides, petroleum and petrochemical 

products, and plastics. The pollutants form these industries 

get discharged into the water bodies by storm water during 

rains and by the way of effluent spills.  

 

Anecdotal reports indicate a higher-than-average rate of skin 

allergies, breathing and circulatory disorders, kidney issues, 

and gastrointestinal disease, even though Polluted Places is 

not aware of any scientific research that has been conducted 

on the health of residents of Nandesari and the nearby 

villages. Because of the chemical character of water, which 

exposes a lot about the environment's metabolism and 

explains the general hydro-biological link, it is challenging to 

properly comprehend the chemical content of water. The 

waste waters from the industries affect the water quality by 

their colored nature, widely varying pH, presence of  heavy 

metals and other pollutants (Bhuvneshwari and Devika, 

2005). 

 

MATERIALS AND METHODS – 

Water samples from Koyali and Dumad were collected from 

previously planned sampling spots in the morning hours on 

regular and monthly basis for the period of about 14 months 

from October 2007 to December 2008 in clean sampling 

bottles and directly transported to the laboratory for 

assessment of various physicochemical properties using 

slandered water analysis methods (APHA, 2005 and Trivedy 

and Goel, 1984). pH conductivity and turbidity were tested 

by using PH meter, conductibility meter, (cistronics) and 

turbidometer, (nephthalo turbidity) respectively. For BOD, 

water samples were collected in BOD bottles, BOD is an. 

aggregate measure of the level of oxygen absorbing material 

in the pond and measured by a keeping sample in controlled 

environment for 3 days and the determined amount of 

dissolved oxygen absorbed in mg/l. 

 

RESULTS AND DISCUSSION –  

Because of the chemical character of water, which exposes a 

lot about the ecosystem's metabolism and explains the overall 

hydrobiological interrelationship, it is challenging to properly 

comprehend the chemical content of the water. The 

assessment of physico-chemical parameters of water is being 

carried out. For this samples were collected during October 

2007 to December 2008 from the study sites. Apart from this 

water samples from other water bodies in the vicinity of 

study sites were collected and analysed. The results of the 

parameters in the following Table-1 and Table -2 (Verma, 

2010): - 
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Physico Chemical Parameters of Study Sites 

1. Koyali pond 

TABLE – 1: POND KOYALI 

 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 

pH 7.6 7.7 7.2 7.1 7.6 7.5 7.5 7.9 7.8 7.9 7.3 7.9 

TDS 315 380 760 760 840 1100 1450 1056 1105 1090 250 250 

Alkalinity 220 330 336 336 384 428 432 305 240 128 188 104 

Turbidity 4 4 12 12 8 11 14 13 17 50 12 4 

BOD 32 32 17 17 20 19 20 55 37 35 32 30 

COD 72 102 24 21 35 24 50 104 98 89 59 55 

Conductivity 535 620 1230 1230 1360 1780 1450 1725 1705 1750 1410 820 

Total Hardness 145 170 206 206 240 246 252 252 265 338 160 112 

Ca Hardness 87 95 92 92 110 78 60 143 157 179 93 80 

Chlorides 126 140 128 128 142 180 207 285 245 238 96 115 

 

 
 

2. Dumad pond 

TABLE – 2: POND DUMAD 

 Oct-

07 
Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 

Apr-

08 
May-08 Jun-08 Jul-08 Aug-08 Sep-08 

pH 7.9 7,5 6.8 6.8 7.5 7.6 7.6 7.6 7.5 8.1 8.2 8.1 

TDS 322 330 513 513 490 570 740 504 610 670 590 320 

Alkalinity 160 318 250 250 284 276 328 205 195 180 124 110 

Turbidity 9 8 9 9 2 5 12 6 8 34 8 12 

BOD 24 20 17 18 25 34 32 37 35 26 29 27 

COD 42 50 25 25 37 61 55 55 45 61 38 35 

Conductivity 515 530 827 827 790 920 740 940 970 1080 950 510 

Total Hardness 125 132 128 128 104 92 124 90 105 144 176 120 

Ca Hardness 88 80 68 68 60 54 48 50 59 89 100 84 

Chlorides 115 124 77 77 218 153 91 150 139 124 102 113 
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With the exception of PH, conductivity in m mho/cm, and 

turbidity in NTU, all data are presented in mg/l. Depending 

on the level of turbulence, a wide spectrum of suspended 

matter, including both pure inorganic and highly organic 

substances, can generate turbidity. These particles can range 

in size from colloids to coarse dispersions (NEERI,1987). 

According to Khalique Falser (1995) turbidity and temp 

correlate with each other.  

 

The higher value of total solids was obviously observed at 

Koyali site. Total hardness is also very high. Hardness of 

water is mainly due to calcium and magnesium (Paul and 

Mishra, 2004 and Chatterjee & Raziuddin, 2002). Total 

hardness and calcium are directly proportional (Mruthunjaya 

and Hosmani, 2004). Chlorides are contributed by domestic 

waste (Negi et.al., 2001). It is suggested that higher level of 

chlorides is index of pollution (Munawar, 1970). 

 

High value of chlorides and BOD showed significantly 

higher contribution at Koyali site, high value of BOD and 

COD is a clear indication of high pollution (Rana and Palria, 

1988). 

 

It can be concluded that most of the chemical parameters 

were above desirable limits as per who norms in study site. 

The long-term exposure to high concentration of these ions 

can lead to biomedical disturbances. There is alteration found 

in histology of Koyali site fish and normal other tilapia fish. 

There was alteration found in histology in experiments with 

different salinity on fish (Gupta, 2005). 

 

PH provides an idea of the ionized hydrogen which in turns 

yields indirect information of alkalinity do residual pH, 

several environmental condition (Welch, 1992). Waste 

materials that are close to industries react with percolating 

rainwater and eventually reach the ground level. This 

percolating water picks up a lot of impurities as it travels to 

the aquifer system, which lowers the quality of the water. 

Some areas showed chlorine level above the desirable limit 

the possible cause of increased chlorides in water may be due 

to discharge of Industrial effluents or contamination with 

sewage (Kumar & Ravindranath, 1998). Conductivity is an 

different criterion in determining the suitability of water and 

waste water for irrigation (Shrivastava and Patil, 2002) and is 

essential to assess water pollution and useful in controlling 

waste water treatment processes value of electrical 

conductivity ranged   from 8.39 to 26.79 micro mhos\cm. 

 

DISCUSSION 

It is clear that rapid industrialisation and urbanisation has 

results in tremendous pressure on or fresh water biota due to 

discharge of large quantity of untreated or inadequately 

treated effluent and sewage.  This has caused marked changes 

in the physico-chemical character of the biota which in turn 

affects the population of planktons and ichthyofauna. The 

study also indicates that the human interference with the 

nature defiantly alters the natural set up of the ecosystem, by 

changing its biotic characteristics which finally leads to 

drastic changes in the biotic system Therefore the need of 

hour is to develop a fool proof strategy for the treatment of 

municipal waste / sewage and different type effluents and 

have sustainable development for the growth and survival of 

over declining and ichthyofauna. It can be suggested that 

these industries should better improve their waste 

management. If the pollution level is reduced and the siltation 

process is minimised, the Koyali pond would prove to be 

perfect, especially for the purpose of fish breeding. 

 

The study indicates that human interference with nature 

defiantly alters the natural set up of an ecosystem, by 

changing its abiotic characteristics which finally leads to 

drastic changes in biotic system. 
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