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                    Abstract
Total mass transfers of heavy metal in dissolved and particulate form has been determined in the downstream section of river Hindon, an important tributary of river Yamuna (India). The contribution of different point sources to the river Hindon has also been assessed. The river Kali has the largest contribution to the river Hindon. The highest metal loads were related to the highest flow of the river and thereby increased both by surface runoff and sediment resuspension. The contribution of monsoon months to the total transported load was also calculated and it was observed that monsoon months contributes more than 40% of total loading annually for all the metals. The metal fluxes from the river Hindon were compared with other rivers of Indian sub-continent.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spatial and Temporal Analysis of Heavy Metals Distribution in Surface Water of Perai River, Malaysia
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2024
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Variability of water quality and metal pollution index in the Ganges River, Bangladesh
                                        
                                    

                                    
                                        Article
                                        
                                         25 July 2020
                                    

                                

                                Md. Morshedul Haque, Nahin Mostofa Niloy, … Shafi M. Tareq

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Heavy metal flows in aquatic systems of the Don and Kuban river deltas
                                        
                                    

                                    
                                        Article
                                        
                                         01 May 2017
                                    

                                

                                A. N. Tkachenko, O. V. Tkachenko, … N. S. Kasimov

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Abbas, N. and Subramanian, V.: 1984, ‘Erosion and sediment transport in the Ganges river basin, India’, J. Hydrol. 69, 173–182.
Article 
    CAS 
    
                    Google Scholar 
                

	Aurada, K. D.: 1983, ‘Physiographic and Anthropogenic Controls of Global and Regional Ionic Runoff’, in: B. W. Webb (ed.), Proceedings of Symposium on
                           Dissolved Loads of Rivers and Surface Water Quantity/Quality Relationship, Hamburg, IAHS Publ. No. 141, 31–39.

	Biksham, G. and Subramanian, V.: 1988, ‘Elemental composition of Godavari sediments (Central and Southern Indian subcontinent)’, Chem. Geol. 70, 270–286.
Article 
    
                    Google Scholar 
                

	Borole, D. V., Sarin, M. M. and Somayajulu, M.: 1982, ‘Composition of Narmada and Tapti estuarine particles’, Indian J. Mar. Sci. 11, 51–62.
CAS 
    
                    Google Scholar 
                

	Chakrapani, G. J. and Subramanian, V.: 1990, ‘Preliminary studies on the geochemistry of the Mahanadi river basin’, India. Chem. Geol. 81, 241–253.
CAS 
    
                    Google Scholar 
                

	Dahlberg, E. C.: 1968, ‘Application of a selective simulation and sampling technique to the interpretation of stream sediments copper anomalies near south mountain, PA’, Econ. Geol. 63, 409–417.
Article 
    
                    Google Scholar 
                

	Davide, V., Pardos, M., Diserens, J., Ugagio, G., Thomas, R. and Dominik, J.: 2003, ‘Characterisation of bed sediments and suspension of the river Po (Italy) during normal and high flow conditions’, Water Res. 37, 2847–2864.
Article 
    CAS 
    
                    Google Scholar 
                

	Forstner, U. and Wittmann, G. T. W.: 1983, Metal Pollution in the Aquatic Environment, 2nd ed., Springer Verlag, Berlin, 486 pp.

                    Google Scholar 
                

	Foster, I. D. L. and Charlesworth, S. M.: 1996, ‘Heavy metals in the hydrological cycle: Trends and explanation’, Hydrol. Process. 10, 227–261.
Article 
    
                    Google Scholar 
                

	Garrels, R. M., Mackenzie, F. T. and Hunt, C.: 1975, in: C. A. Williams (ed.), Chemical Cycles and the Global Environment – Assessing Human Influences, Kaufman Co., 206 pp.

	Gibbs, R. J.: 1977, ‘Transport phases of transition metals in the Amazon and Yukon rivers’, Geol. Soc. Am. Bull. 88, 829–843.
Article 
    CAS 
    
                    Google Scholar 
                

	Holeman, J. N.: 1968, ‘Sediment yield of major rivers of the world’, Water Resourc. Res. 4, 737–747.

                    Google Scholar 
                

	Jain, C. K. and Sharma, M. K.: 2001, ‘Distribution of trace metals in the Hindon river system, India’, J. Hydrol. 253, 81–90.
Article 
    CAS 
    
                    Google Scholar 
                

	Jain, C. K. and Sharma, M. K.: 2002, ‘Adsorption of cadmium on bed sediments of river Hindon: Adsorption models and kinetics’, Water Air Soil Pollut. 137, 1–19.
Article 
    CAS 
    
                    Google Scholar 
                

	Jha, P. K., Subramanian, V. and Sitasawad, R.: 1988, ‘Chemical and sediment mass transfer in the Yamuna river – A tributary of the Ganges system’, J. Hydrol. 104, 237–246.
Article 
    CAS 
    
                    Google Scholar 
                

	Martin, J. M. and Meybeck, M.: 1979, ‘Elemental mass balance of material carried by major world rivers’, Mar. Chem. 7, 173–206.
Article 
    CAS 
    
                    Google Scholar 
                

	Meybeck, M.: 1976, ‘Total mineral dissolved transport by major world rivers’, Hydrol. Sci. Bull. 21, 265–284.
Article 
    
                    Google Scholar 
                

	Milliman, J. D. and Meade, R. H.: 1983, ‘World-wide delivery of river sediment to the oceans’, J. Geol. 91, 1–21.
Article 
    
                    Google Scholar 
                

	Modak, D. P., Singh, K. P., Ahmed, S. and Ray, P. K.: 1990, ‘Trace metal ions in Ganga water system’, Chemosphere
                           21, 275–287.
Article 
    CAS 
    
                    Google Scholar 
                

	Ramanathan, A. L., Subramanian, V. and Vaithiyanathan, P.: 1988, ‘Chemical and sediment characteristics of the upper reaches of Cauvery estuary, East coast of India’, Indian J. Mar. Sci. 17, 114–120.
CAS 
    
                    Google Scholar 
                

	Ramesh, R.: 1985, Geochemistry of the Krishna River Basin, Ph.D. Thesis, Jawaharlal Nehru University, New Delhi, 228 pp.

	Ramesh, R. and Subramanian, V.: 1988, ‘Mass transport in Krishna river basin, India’, Int. Assoc. Hydrol. Sci. 159, 185–197.

                    Google Scholar 
                

	Ramesh, R. and Subramanian, V.: 1988, ‘Nature of dissolved load of the Krishna river basin, India’, J. Hydrol. 103, 139–155.
Article 
    CAS 
    
                    Google Scholar 
                

	Raymahashay, B. C.: 1987, ‘A comparative study of clay minerals for pollution control’, J. Geol. Soc. India
                           30, 408–413.
CAS 
    
                    Google Scholar 
                

	Rippey, B., Murphy, R. J. and Kyle, S. W.: 1981, ‘Anthropogenically derived changes in the sedimentary flux of Mg, Cr, Ni, Cu, Zn, Hg, Pb, and P in Lough Neagh, Northern Ireland’, Environ. Sci. Technol. 16, 23–30.

                    Google Scholar 
                

	Sarin, M. M., Borole, D. V. and Krishnaswamy, S.: 1979, ‘Geochemistry and geochronology of sediments from Bay of Bengal and equatorial Indian ocean’, Proc. Indian Acad. Sci. 88A, 131–154.
CAS 
    
                    Google Scholar 
                

	Sharma, M. K.: 2001, Studies of Hindon River System With Special Reference to Heavy Metals, Ph.D. Thesis, Indian Institute of Technology, Roorkee.

	Subramanian, V.: 1978, ‘Input by Indian rivers into the world oceans’, Proc. Indian Acad. Sci. 87, 77–88.

                    Google Scholar 
                

	Subramanian, V.: 1979, ‘Chemical and suspended sediments characteristics of rivers of India’, J. Hydrol. 44, 37–55.
Article 
    CAS 
    
                    Google Scholar 
                

	Subramanian, V. and Jha, P. K.: 1988, ‘Geochemical Studies on the Hooghly (Ganges) Estuary’, in: F. T. Degens, S. Kempe and A. Sathy Naidu (ed.), Transport of Carbon and Minerals in Major World Rivers, Lakes and Estuaries, part A, Min. Geol. P. Inst., Hamburg, 267 pp.

	Subramanian, V. and Sitasawad, R.: 1984, ‘A study on water quality in the river Yamuna around Delhi, India’, Water Qual. Bull. 9, 219–222.
CAS 
    
                    Google Scholar 
                

	Subramanian, V., Jha, P. K. and Van Grieken, R.: 1988, ‘Heavy metals in the Ganges Estuary’, Mar. Pollut. Bull. 19, 290–293.
CAS 
    
                    Google Scholar 
                

	Subramanian, V., Van't Dack, L. and Van Grieken, R.: 1985, ‘Chemical composition of river sediments from the Indian sub continent’, Chem. Geol. 48, 271–279.
Article 
    CAS 
    
                    Google Scholar 
                

	Subramanian, V., Van Grieken, R. and Van't Dack, L.: 1987, ‘Heavy metals distribution in the sediments of Ganges and Brahmaputra rivers’, Environ. Geol. Water Sci. 9, 93–108.
CAS 
    
                    Google Scholar 
                

	Warren, L. J.: 1981, ‘Contamination of sediments by lead, zinc and cadmium – A review’, Environ. Pollut. 2, Ser. B 401–436.


Download references




Author information
Authors and Affiliations
	National Institute of Hydrology, Roorkee, 247 667, India
C. K. Jain & M. K. Sharma


Authors	C. K. JainView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. K. SharmaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                C. K. Jain.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Jain, C.K., Sharma, M.K. Heavy Metal Transport in the Hindon River Basin, India.
                    Environ Monit Assess 112, 255–270 (2006). https://doi.org/10.1007/s10661-006-1706-0
Download citation
	Received: 12 January 2004

	Accepted: 20 January 2005

	Issue Date: January 2006

	DOI: https://doi.org/10.1007/s10661-006-1706-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	heavy metal
	load
	river system
	transport








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.207.100.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    