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ABSTRACT 

The present study was performed for the period of one year from January 2013 to December 

2013 in order to understand the physico-chemical properties of sediments samples collected along the 

Mahul Creek of Mumbai. The annual average pH value of the creek sediments was recorded as 5.38. 

It is feared that such low pH value of sediment might increase the acidity of creek water thereby 

triggering the heavy metal toxicity which will further reduced survivorship in fish through chronic 

stress and affect the reproductive partner. The annual average salinity content of the sediment was 

recorded as 4601.17 ppm. It is important here to note that the high salinity of the sediment may 

increase the salinity level of creek water which is considered as a major stress factor for most 

freshwater organisms including crustaceans. The average annual concentration of phosphate in the 

creek sediment was found to 480.39 ppm. Such high concentration of phosphate in the creek 

sediments might accelerate the process of eutrophication. From the results it appears that as India 

moves towards stricter regulation of industrial effluents to control water pollution, greater efforts are 

required to reduce the risk due to the toxic pollutants which are released into the ecosystems. 
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1.  INTRODUCTION 

 

Although all industries in India function under the strict guidelines of the Central 

Pollution Control Board (CPCB) but still the environmental situation is far from satisfactory. 

Different norms and guidelines are given for all the industries depending upon their pollution 

potentials. Most major industries have treatment facilities for industrial effluents. But this is 

not the case with small scale industries, which cannot afford enormous investments in 

pollution control equipment as their profit margin is very slender.  

Consequently, at the end of each time period the pollution problem takes menacing 

concern. As a result in India there are sufficient evidences available related with the 

mismanagement of industrial wastes [1-16]. The industrial wastes often contain a wide range 

of contaminants such as petroleum hydrocarbons, chlorinated hydrocarbons and heavy 

metals, various acids, alkalis, dyes and other chemicals which greatly change the pH of water. 

The waste also includes detergents that create a mass of white foam in the river waters. All 
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these chemicals are quite harmful or even fatally toxic to fish [17-19] and other aquatic 

populations [20]. These wastes also include various toxic chemicals, acids, alkalis, dyes, 

detergents, pesticides and agrochemicals which greatly affect the physico-chemical properties 

of water bodies.  

Therefore, a better understanding of physico-chemical properties like pH, conductivity, 

alkalinity, salinity, hardness, Chemical Oxygen Demand (C.O.D) etc. in the water bodies 

seem to be particularly important issues of present day research on pollution assessments. As 

compared to the usual water testing, sediment testing reflects the long term quality situation 

which is independent of current inputs [21,22]. The suspended and precipitated non-floating 

substances and organic substances in waters are capable of adhering pollutant particles by 

adsorption. The sediments, both suspended and precipitated substances stored on the water 

bottom, form a reservoir for many pollutants and trace substances of low solubility and low 

degree of degradability [23-25]. Pollutants are conserved in sediments over long periods of 

time according to their chemical persistence and the physical-chemical and biochemical 

characteristics of the substrata. This can allow conclusions to be drawn regarding sources of 

contamination. Since sediments act as a sinks and sources of contaminants in aquatic 

systems, chemical analysis for characterization of sediments also provides environmentally 

significant information about natural and anthropogenic influence on the water bodies [26-

37]. The present study was therefore carried out to understand the physico-chemical 

properties of the sediment samples collected along the Mahul Creek of Mumbai. The results 

of our study is expected to provide valuable information about the trend in pollution level 

along the creek which receives heavy pollution load from the surrounding refineries, 

agrochemical and other industries and also domestic effluent from the surrounding slum 

areas.  

 

 

2.  EXPERIMENTAL 

2. 1. Study Area 

Mahul creek (19°01’N &72°53’E) lying on the east coast of Mumbai along the Arabian 

sea, is situated in Chembur suburban the north eastern corner of Mumbai about 15 km from 

Victoria Terminus (presently known as Chhatrapati Shivaji Terminus). The temperature of 

the area ranges between 13 °C to 39 °C. The south west monsoon (June to mid-October) 

brings rain to the area which is recorded maximum 747 mm during July. The climate is 

humid and relative humidity ranges between 29 to 96 % [38]. 

 

2. 2. Sediment sampling and sample preparation 

The study on pollution status along the Mahul creek of Mumbai was performed for the 

period of one year from January 2013 to December 2013. Sediment sampling was done along 

different locations of the creek by hand-pushing plastic core tubes with an intention to avoid 

metallic contamination. Samples so collected were kept in polythene bags which were free 

from heavy metals and organic impurities. The samples collected in the field were well 

covered while transporting to the laboratory to avoid contamination from the environment. 

The samples thus collected from different locations were mixed together to give gross 

sample. The samples collected were air dried, ground using agate mortar and sieved with a 

0.5 mm mesh size sieve to uniform particle size. The thoroughly mixed sediment samples 

were packed in polythene bags and kept in a dry place until analysis. The samples were 
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analyzed every month for their physico-chemical parameters so as to get the seasonal 

variation in pollution level along the Mahul Creek.  

 

2. 3. Physico-Chemical Parameters studied 

The sediment samples collected were analyzed for Total Dissolved Solid (TDS), Total 

Suspended Solids (TSS), Total Solids (TS), Chemical Oxygen Demand (COD), phosphates, 

temperature, pH, electrical conductivity, salinity, cyanide, total hardness, fluoride and total 

alkalinity. The techniques and methods followed for analysis and interpretation were 

according to the standard procedures [39-43].  

 

 

3.  RESULTS AND DISCUSSION 

 

The experimental data on physico-chemical properties of the sediment samples 

collected along the Mahul Creek of Mumbai is presented in Table 1. The annual average 

values of various physico-chemical properties of the sediment samples are graphically 

represented in Figures 1 and 2.  

 
Table 1. Physico-Chemical Properties of Mahul Creek Sediments. 
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The creek sediment was having minimum pH value of 4.30 in the month of August and 

maximum pH of 6.25 in the month of May, with an annual average value of 5.38. The acidic 

pH value of the sediments may results in making the water acidic. Acidic waters also 

mobilise metals that can be toxic to aquatic species (e.g., aluminium).  

Metal toxicity can cause reduced survivorship in fish through chronic stress, which 

impairs health and decreases the affected individual’s ability to secure food; shelter, or 

reproductive partners [44].  

The concentration of phosphate in the creek sediment was found to vary in the range of 

63.75 to 1019.11 ppm, having the average annual concentration of 480.39 ppm. The high 

concentration of phosphate in the creek sediments may increase the level of phosphorous in 

water thereby accelerating a process called eutrophication, which is essentially the process of 

a Creeks biological death due to depleted bioavailable oxygen. 

 

 

Figure 1. Annual average pH and fluoride content in the sediments of Mahul Creek. (Fluoride 

concentration expressed in ppm). 
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Figure 2. Annual average salinity, alkalinity and phosphate content in the sediments of Mahul Creek. 

 

 

The salinity content of the creek sediment was found to be minimum of 35.8 ppm in the 

month of January and maximum of 14322 ppm in the month of September, having the annual 

average salinity content of 4601.17 ppm. The high salinity of the sediment may result in 

increase in salinity of creek water which is considered as a major stress factor for most 

freshwater organisms including crustaceans [45-53]. The fluoride content of the sediment was 

in the range of 1.3 ppm in the month of May to 10.9 ppm in the month of January. The annual 

average fluoride content was calculated as 4.80 ppm. The creek sediment was found to 

exhibit high alkalinity of 3103.6 ppm in the month of January, while the alkalinity level was 

low (901.9 ppm) in the month of September. The average annual alkalinity content was 

calculated as 1711.98 ppm. 

 

 

4.  CONCLUSION 

 

With the rapid industrialization in the country, environment pollution by industrial 

waste has increased tremendously. The discharge of waste water from industries such as 

tanneries, pulp and paper, textile, petroleum, fine chemical industries etc. pollute water 

bodies. Nature has an amazing ability to cope up with small amount of water wastes and 

pollution, but it would be hazardous or harmful if billions of gallons of waste water produced 

everyday are not treated before releasing them back to the environment. It is therefore 

recommended that the careless disposal of industrial wastes without pretreatment should be 

discouraged. Here the right way forward will be to empower the local communities to ensure 

their right to a healthy environment and ultimately their survival. Hence there is a need that 

each industry should treat their effluents, in accordance with the legal requirements, before 

discharging these into the streams otherwise ‘Polluter pays’ principle should be implemented. 

The existing situation if mishandled can cause irreparable ecological harm in the long term 

well masked by short term economic prosperity due to extensive industrial growth. 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

Salinity Alkalinity Phosphate

4601.17 

1712 

480.39 

C
o

n
cx

e
n

tr
at

io
n

 (
p

p
m

) 

58 International Letters of Natural Sciences Vol. 16



 

 

References 

 

1.  P.U. Singare, R.S. Lokhande, A.G. Jagtap, International Journal of Global Environmental 

     Issues, 11(1), 28-36 (2011). 

2.  P.U. Singare, R.S. Lokhande, A.G. Jagtap, Interdisciplinary Environmental Review, 11(4), 

     263-273 (2010). 

3.  R.S. Lokhande, P.U. Singare, D.S. Pimple, World Environment, 1(1), 6-13 (2011). 

4.  R.S. Lokhande, P.U. Singare, D.S. Pimple, Resources and Environment, 1(1), 13-19  

     (2011) 

5.  R.S. Lokhande, P.U. Singare, D.S. Pimple, International Journal of Ecosystem, 1(1), 1-9  

     (2011). 

6.  S.K. Sasamal, K.H. Rao, U.M. Suryavansi, International J. Remote Sensing, 28(19), 4391- 

     4395 (2007).  

7.  A. Nagaraju, S. Suresh, K. Killham, K. Hudson-Edward, Turkish J. Eng. Env. Sci., 30(4),  

     203-219 (2006). 

8.  T. Rajaram, A. Das, Futures, 40, 56 (2008). 

9.  M.D. Zingade, M.M. Sabnis, A.V. Mandalia, B.N. Desai, Mahasagar Bull. Natn. Inst. 

     Occeonagr., 13, 99 (1980). 

10.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy,  

       3 (2014) 56-63. 

11.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy, 

       3 (2014) 48-55. 

12.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy,  

       3 (2014) 40-47. 

13.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy, 

       3 (2014) 32-39. 

14.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy,  

       3 (2014) 8-15. 

15.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy,  

       3 (2014) 16-23. 

16.  P.U. Singare, S.S. Dhabarde, International Letters of Chemistry, Physics and Astronomy,  

       3 (2014) 24-31. 

17.  A. Aghor, ‘Chemicals make Thane creek the worst polluted water body'. Daily  

       DNA. August 14, 2007. Mumbai, India. Obtained through the Internet:  

       http://www.dnaindia.com/mumbai/report_chemicals-make-thane-creek-the-worst-    

       polluted-waterbody_1115439 [accessed 01/03/2010]. 

18.  D. Patil, ‘A lot's fishy about our creek and lake fish’. Daily Times of India.  

       March 22, 2009. Mumbai, India. Obtained through the Internet:  

       http://timesofindia.indiatimes.com/city/thane/A-lots-fishy-about-our-creek-and-lake- 

       fish/articleshow/4298566.cms [accessed 01/03/2010]. 

 

International Letters of Natural Sciences Vol. 16 59



 

 

19.  A. Kumar, Pol. Arch. Hydrobiol., 18, 469 (1996). 

20.  R.D. Chakravarty, P. Ray, S.B. Singh, Indian J. Fish., 6, 186 (1959). 

21.  P.V. Hodson, Water quality criteria and the need for biochemical monitoring of  

       contaminant effects on aquatic ecosystem. In: Water Quality Management: Freshwater 

       Ecotoxicity in Australia, B.T. Hart, (ed.), Melbourne Water Studies Center, 7-21 (1986).  

22.  S.M. Haslam, River pollution: An ecological perspective, Belhaven Press. London;  

       pp. 253 (1990).  

23.  C. Biney, A.T. Amazu, D.Calamari, N. Kaba, I.L. Mbome, H. Naeve, P.B.O. Ochumba, 

       O. Osibanjo, V. Radegonde, M.A.H. Saad,  Ecotoxicol. Environ. Safety, 31, 134 (1994).  

24.  M.T. Barbour, J. Gerritsen, B.D. Snyder, J.B. Stribling, USEPA Rapid Bioassessment 

       Protocols for Use in Streams and Wadeable Rivers. Periphyton, Benthic 

       Macroinvertebrates and Fish., Second Edition. EPA/841-B-98-010. U.S. Environmental 

       ProtectionAgency; Office of Water; Washington, D.C. (1998).  

25.  M.T. Barbour, J. Gerritsen, B.D. Snyder, J.B. Stribling, Rapid bioassessment protocols  

       for use in and wadeable rivers - Periphyton, benthic macroinvertebrates, and fish (2d 

       ed.): U.S. Environmental Protection Agency, Office of Water, EPA 841-B-99-002  

       (1999).  

26.  R.S. Lokhande, P.U. Singare, D.S. Pimple, The New York Science Journal, 4(9), 66-71 

       (2011).  

27.  P.U. Singare, Interdisciplinary Environmental Review, 12(4), 298-312 (2011).  

28.  P.U. Singare, R.S. Lokhande, S.S. Bhattacharjee, Interdisciplinary Environmental  

       Review, 12(2), 95-107 (2011).  

29.  P.U. Singare, M.P. Trivedi, R.M. Mishra, American J. Chem., 2(3), 171-180 (2012).  

30.  P.U. Singare, R.M. Mishra, M.P. Trivedi, Advances in Analytical Chemistry, 2(3), 14-24 

       (2012).  

31.  P.U. Singare, M.P. Trivedi, R.M. Mishra, Marine Sci., 1(1), 22-29 (2011).  

32.  P.U. Singare, R.M. Mishra, M.P. Trivedi, Resources and Environment, 1(1), 32-41 

       (2011).  

33.  N. Menounou, B.J. Presley, Arch. Environ. Contam. Toxicol., 45(1), 11-29 (2003).  

34.  D.R. Spooner, W. Maher, N. Otway, Arch. Environ. Contam. Toxicol., 45(1): 92-101 

       (2003).  

35.  S.K. Sahu, P.Y. Ajmal, G.G. Pandit, V.D. Puranik, J. Haz. Mat., 164(2-3), 1573-1579 

       (2009).  

36.  P.U. Singare, M.S. Talpade, D.V. Dagli, V.G. Bhawe, International Letters of Chemistry, 

       Physics and Astronomy  8(2) (2013) 105-112.  

37.  P.U. Singare, M.S. Talpade, V.G. Bhawe, D.V. Dagli, Research Journal of 

       Pharmaceutical, Biological and Chemical Sciences, 3(4), 545-551 (2012). 

38.  A. Verma, S. Balachandran, N. Chaturvedi, V. Patil, Zoos’ Print Journal, 19(9), 1599- 

       1605 (2004). 

 

60 International Letters of Natural Sciences Vol. 16



 

 

39.  F.H. Rainwater, L.L. Thatchar, ‘Methods for Collection and Analysis of Water Samples’  

       U.S. Geol. Surv. Water Supply Papers, 1454, pp. 1-301 (1960).  

40.  E. Brown, M.W. Skougstad, M.J. Fishman, ‘Methods for Collection and Analysis of  

       Water Samples for Dissolved Minerals and Gases’, Techniques of Water Resources  

       Investigations of the U.S. Geological Survey, 160, Book 5, Chapter A1 (1970).   

41.  ICMR, Indian Council of Medical Research, Manual of Standards of Quality for  

       Drinking Water Supplies (1975).  

42.  J.D. Hem, ‘Study and Interpretation of Chemical Characteristics of Natural Water’, 3
rd

  

       edition U.S. Geological Survey, Washington (1985). 

43.  American Public Health Association (APHA) ‘Standard Methods for Estimation of Water  

       and Wastewater’, 19
th

 edition, American Water Works Association, Water environment  

       Federation, Washington, (1995). 

44.  M. Mohan, S. Kumar, Current Science, 75, 579 (1998). 

45.  W.D. Williams, Hydrobiologia, 381(1-3), 191-201 (1998).   

46.  Omprakash Sahu, International Letters of Natural Sciences 7 (2014) 35-43. 

47.  Pravin U. Singare, M. V. A. Ansari, N. N. Dixit, International Letters of Natural 

       Sciences 10 (2014) 69-78. 

48.  Pravin U. Singare, M. V. A. Ansari, N. N. Dixit, International Letters of Natural  

       Sciences 10 (2014) 79-88 

49.  Piotr Daniszewski, Ryszard Konieczny, International Letters of Chemistry, Physics and  

       Astronomy 4 (2013) 91-97. 

50.  Piotr Daniszewski, Ryszard Konieczny, International Letters of Chemistry, Physics and  

       Astronomy 4 (2013) 98-104. 

51.  Piotr Daniszewski, International Letters of Chemistry, Physics and Astronomy 4 (2012) 

       119-124. 

52.  Emil Cyraniak, Piotr Daniszewski, Beata Draszawka-Bołzan, International Letters of  

       Chemistry, Physics and Astronomy 5 (2012) 88-95. 

53.  Emil Cyraniak, Piotr Daniszewski, Beata Draszawka-Bołzan, International Letters of  

       Chemistry, Physics and Astronomy 5 (2012) 96-103. 
 

 

 

( Received 08 May 2014; accepted 16 May 2014 ) 

 

 

  

International Letters of Natural Sciences Vol. 16 61


