
  
    

	

   
  

	

    
  

	

 

  

    
   

   
   

  

  

           
              

            
           
             

              
            

      

            
             

             
               
       

	

             
              

           
             
           

            
           

	

              
             

              
              

           
        



     

	

 

            
            
                

           
               
           

              
              

            
            
            

            
             

          
             

      

    
    

 



    

  

  

     

	

 

	

 

	

      

             
             
             

               
            

           
             

              
             

            
             

          
           

           

              
              

            
               

                
         

            
             

              
           

              
             

             



              
            

              
             

             
            

            
            

               
            

           
            

         
              

            
           

          

           
              

             
            

               
               

             
            

              
            

         

        
           

             
              

            
               
             

             
          
             

     

           
              



              
           

              
           

            
            
                 

            
             

           
          
              

   

        
              

            
          

            
              

           
             

            
           

             
             
             

           
              

              
            
               
             

            
            

               
            
               

 

                
        



          
             

          
           

               
             
            

           
           

             
             
           
               
      

             
              

           
           

               
              
            
              

                
               

             
               

             
               
               

      

          
               

                
             

             
   

       
            

              



               
            

            
               

         

        
            

              
            

               
              

               
            

            
            
               

          
             

            
   



 

      

              
           

              
               

              
             

              
             

         

           
            

              
             

            
   

          
           
            

             
              

            
  



      

           
        

            
              

            

              
              
            
           

              

          
            

       
               

               
             

           
            

              
        



 

        

                
               
              

            
           

               
              
            

          
           
            
          

               
    



Attachment 4

Integration of Mixing and Transport Systems in Pulse Jet Mixed Vessels

Mobilization of a sediment layer does not ensure that the particles will exit the . vessel. If
mobilized particles in the sediment layer cannot be entrained in the pump suction piping, the
particles may begin to accumulate in vessels with underpowered pulse jet mixers during the life
of the facility . Even if the particles are entrained in the pump suction piping, the transport
velocity may be low enough to allow the formation of sediment deposits in the piping systems .
The sediment is removed from the pipeline at the end of a transfer operation by means of
flushing with high-velocity water .

Concerns Identified by the Board's Staff. A significant portion of the piping system is
flushed back to the source vessel . This potentially results in no net removal of solids from the
source vessels . Additionally, the correlation used to predict a Newtonian viscosity for slurries
based on solids concentrations near the tank bottom has been shown to be inaccurate and biased
low. The result could be pipe designs for the pump suction that do not provide sufficient net
positive suction head available (NPSHA) . In extreme situations, inadequate NPSHA can result
in severe pump cavitation, limited pumping capability, and frequent pump replacement . Based
on these pumping system issues, experimental testing of an integrated mixing and transport
system (i.e ., pulse jet mixing with centrifugal pump transport) should be considered .


