

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Senest søgte
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Ingen resultater fundet
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

          
            
              
                
              
            

            
              
                Dokument
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Dansk
                        
          
            
            
              
                Hjem
                
                  
                
              
              
                Skoler
                
                  
                
              
              
                Emner
                
                  
                
              
            

          

        


        
          Log på
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Slet
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Ingen resultater fundet


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Hjem
            
            




	
                          
                
              
                        
              Andet
            
            


      
                  Learnings from an applied research project: The role of beneficial biofilms during commissioning of new drinking water PE pipes in Aarhus, Denmark
      

      
        
          
            
              
                
              
            
            
            
              
                Del "Learnings from an applied research project: The role of beneficial biofilms during commissioning of new drinking water PE pipes in Aarhus, Denmark"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Akademisk år: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Hent
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Del "Learnings from an applied research project: The role of beneficial biofilms during commissioning of new drinking water PE pipes in Aarhus, Denmark"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                2
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            2
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Indlæser....
        (se fuldtekst nu)
      

      
        
      

      
      

    

  




  
      

                    Vis mere (   Sider )
        
  


  
      

                    Hent nu ( 2 Sider )
      



      
            
  
    Hele teksten

    
      (1)
Danish University Colleges



Learnings from an applied research project: The role of beneficial biofilms during commissioning of new drinking water PE pipes in Aarhus, Denmark



Skovhus, Torben Lund; Søborg, Ditte Andreasen; Højris, Bo; Hansen, Kristian L; Andreasen, Jørn-Ole; Kristensen, Kurt Brinkman


Publication date:


2020


Document Version


Publisher's PDF, also known as Version of record
 Link to publication


Citation for pulished version (APA):


Skovhus, T. L., Søborg, D. A., Højris, B., Hansen, K. L., Andreasen, J-O., & Kristensen, K. B. (2020). Learnings
 from an applied research project: The role of beneficial biofilms during commissioning of new drinking water PE
 pipes in Aarhus, Denmark. Paper presented at 14th Annual Water Research Meeting of Danish Water Forum,
 København, Denmark.


General rights


Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
 and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.


      • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.


      • You may not further distribute the material or use it for any profit-making activity or commercial gain
       • You may freely distribute the URL identifying the publication in the public portal


Download policy


If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
 and investigate your claim.


Download date: 24. Mar. 2022



(2)
14
th Annual Meeting of DWF 2020, January 30
th.  1  Learnings from an applied research project: The role of beneficial biofilms during 



commissioning of new drinking water PE pipes in Aarhus, Denmark

 T.L. Skovhus & D.A. Søborg, VIA University College*, B. Højris, GRUNDFOS Holding A/S**,  

K.L. Hansen, J.O. Andreasen & K. Brinkmann, Aarhus Vand A/S*** 


Biofilm is considered beneficial in the non-chlorinated Danish drinking water distribution systems, as it 
 increases the microbiological stability. When introducing new pipe sections in the distribution network, a 
 biofilm develops on the new pipe wall influenced by the water quality, the existing biofilm upstream the new 
 pipe section, flow velocity, pipe material, dimensions, etc. However, the influence of biofilms on the water 
 quality in the short-term during the commissioning phase of new pipe sections remain poorly understood.  


During commissioning of new PE pipes in the exiting distribution network, biofilm will start to develop on 
 the surface when water enters the new pipe. The water company will need to flush the new pipes until the 
 water meets the required drinking water criteria defined by the water authority (HPC22 <200 CFU/mL). The 
 flushing period will be determined by several factors like groundwater quality, pipe material and flow 
 velocity. During the flushing period, all water is discharged to the sewer system until it meets the drinking 
 water criteria above. A factor that is poorly understood is the role of biofilm development in the pipe and 
 how it affects the water quality in the short-term during pipe commissioning.  


In this study, the short-term effect was analysed of the developed biofilm in newly installed drinking water 
 PE pipes on the water quality, to be able to optimize the commissioning procedure for installing new pipe 
 sections in the existing pipe network to improve water safety for the consumers.     


During commissioning of a new PE pipe section in the City of Aarhus, Denmark the microbiological status 
 was monitored for both water and surface biofilm (Figure 1). This lead to documentation and evaluation of a 
 new procedure for commissioning new pipe sections with extended focus on consumer water safety and 
 water use. Based on data from several molecular microbiological methods (MMM) and a new online 
 microbiological sensor, the microbiological results showed no health risk related to the increased measures 
 of HPC22/37 during the commissioning process of new pipes. With knowledge from the study, the current 
 protocols for commissioning new pipe sections was updated and optimized to reduce water use during the 
 flushing period. The study highlights the importance of maintaining the natural biofilm in the non-


chlorinated drinking water distribution system concerning the water quality. 


* tols@via.dk & dans@via.dk: Chr. M. Østergaardsvej 4, 8700, Horsens, Danmark 


** bhoejris@grundfos.com: Poul Due Jensens Vej 7, 8850, Bjerringbro, Danmark 


*** KLH@aarhusvand.dk, JOA@aarhusvand.dk & KBK@aarhusvand.dk: Gunnar Clausens Vej 34, 8260 
 Viby J, Danmark 


Figure 1. Result of the daily HPC22 measurements from pipe inlet (orange) and outlet (blue). Besides the regular 
water samples a series of other sample types and parameters was also obtained and analyzed (Box). ATP = a 
measure of cell activity, DAPI = a measure of total microorganism by microscopy, qPCR = a measure of total 
abundance of bacteria by quantitative Polymerase Chain Reaction, NGS = a measure of microbiological diversity 
and relative abundance by Next Generation Sequencing. 
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