
INTRODUCTION

The discharge of industrial effluents into the coastal waters

around Mumbai city has introduced toxic metal pollutants,

which have adversely affected the quality of seawater and

acquatic life.

In the present study, 10 sampling sites were selected and

Fe, Ca, Mg, Cr and Cd as well as chloride were determined in

the pre rainy season (June), rainy season (September) and

winter (December).

Standard methods for examination of water1-3 were used

to estimate the heavy metal content in the water samples. The

seasonal variation of metal content during the year especially

at the end of the religious festival of ganapati in September,

has been explained. The chemical quality of the water was

compared with the WHO and ISI standards for potable water4,5.

EXPERIMENTAL

Ten sampling sites were selected along the coastline of

Mumbai. The sites selected included the city beaches where

the clay idols of Lord Ganesh were immersed during the

religious festival of Ganapati.

Collection of water samples: Water samples were

collected in 1000 mL clean polythene bottles from a depth of
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one metre of water. The water samples were collected upto

the brim of the bottles without leaving any space so as to

prevent the premature release of any dissolved gases. The

sampling bottles were labeled and the samples were filtered

upon arrival at the laboratory.

Determination of metal pollutants: (1) The total hardness

(Ca and Mg) was determined complexometrically using

Erichrome Black T and Patton and Reeder indicators. (2) Iron

and chromium were determined spectrophotometrically by

measuring absorbance at 510 nm and 540 nm respectively. (3)

Cadmium was estimated spectrophotometrically with dithizone-

chloroform extraction, by measuring absorbance at 520 nm.

For all absorbance measurements, Systronics UV-VIS spectro-

photometer 118 was used. (4) The chloride content was

estimated iodometrically using starch as indicator.

RESULTS AND DISCUSSION

The seasonal variation in the metal pollutants is depicted

in Table-1.

Calcium ions are introduced into the coastal waters due

to the immersion of clay idols which mainly contain calcium

silicates. This accounts for the maxima in calcium ion concen-

tration in September.
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Magnesium content shows slight increase at all sites

except at Gorai beach.

During the rainy months, the Fe(II) ion concentration is

maximum at all sampling sites due to the influx of rust from

the corroded sewage pipes. There is a decrease in the iron

content after the rainy season.

An important finding of the present investigation is the

high chromium content and the high cadmium content at all

sampling sites just after the Ganapati festival. The increase in

heavy metal content is pronounced at Girgaum, Dadar, Bandra,

Marve ad Gorai beaches where most of the Ganapati idols are

immersed. The chromium and cadmium salts present in the

paints used for decorating the clay and plaster of paris idols

enter the water bodies and render them polluted.

The chloride content is high in the prerainy season, reaches

a minimum in September and again increases with the onset

of winter (Table-1).

The presence of toxic metals pollutes the marine eco-

system rendering it unfit to sustain acquatic life.

Conclusion

High concentrations of chromium and cadmium are

observed at almost all sites during the Ganapati festival due to

the immersion of the decorated idols which releases toxic salts

into the coastal waters.

TABLE –1 
SEASONAL VARIATIONS OF METAL POLLUTANTS AT COASTAL WATERS 

 Gateway Worli Balkum Gorai Dadar Girgaum Nariman point Bandra Marve Juhu 

Calcium 

June 240 160 28 35 140 180 240 230 35 170 

September 721 336 528 432 529 432 336 336 480 430 

December 528 480 480 529 480 480 432 528 516 480 

Magnesium 

June 393 254 9 11 194 286 379 377 9 263 

September 662 748 705 777 748 691 619 729 729 720 

December 820 835 849 691 806 878 777 864 878 792 

Iron 

June 0.3 0.25 0.35 0.8 0.6 0.5 0.8 0.35 1.12 0.7 

September 0.2 0.2 0.6 0.25 0.35 0.35 0.5 0.6 0.35 0.6 

December 0.35 0.2 0.4 0.35 0.35 0.35 0.35 0.4 0.4 0.35 

Chromium 

June 2 2 2 8 4 0 2 2 6 0 

September 2 2 2 6 4 2 4 4 8 2 

December 0 4 6 6 4 4 2 4 8 2 

Cadmium 

June 0 0 0 0 0 0 0 0 1 0 

September 0 1 2 2 2 4 0 2 4 2 

December 0 0 0 0 1 2 0 0 2 1 

Chloride 

June 32 30 61 45 100 28 31 11 31 14 

September 9 20 30 50 20 20 9 10 50 10 

December 40 40 60 20 50 30 14 60 20 30 

 
The total hardness of water is also high in September.

The chemical quality of the Mumbai coastal waters does not

match with WHO and ISI standards.
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