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Overview 

 Orientation to Brewster 
 Project Background 
 Manganese 
 System Improvements 

 Well Development 
 Pipe Replacement 
 Ice Pigging 
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Background 

 Water System 
 753 physical connections 
 Three supply wells 

 Two wells are Mn producing and in emergency status 

 Four storage tanks in two pressure zones 
 Lower Zone 

 300,000 gal – Constructed in 2017 
 300,000 gal – Constructed in 1963 

 Upper Zone 
 500,000 gal – Rehabbed in 2017 
 500,000 gal – Constructed in 2017 

 One booster pump station 
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Background 

 Comprehensive Water System Plan in 2013 
 Documented 2008 tank inspection identifying leaks and

potential voids under slab 
 Recommended repairing cracks and voids in 500,000 gal tank 
 Recommended lining lower tanks 

 No real motivator for additional storage 
 Planned to move forward with project to address Mn 



 And then… 



  
    

   
       

   
     

Post Fire Observations 

 Experiencing losses of 115,000 gpd 
 Tank Inspection and Repair 

 Evaluate condition post fire storm condition August 2014 
 “Live” repairs were made 

 Losses reduced to under 60,000 gpd 



  Construction – New Tanks 



   Rehab of Existing Tank 



  

  
  

Refocus on Manganese 

 Began reviewing 
Alternatives in 2015 



   

  
    

 
    

    

Manganese 

 Brewster’s two River 
Wells 
 Increasing concentrations 

of manganese over 20 
years 

 Manganese oxidation 
 Black deposits in service 

lines 
 Black sludge in storage 

tanks 



 

  
 

 

   
 

  

Manganese Regulations 

 Currently Secondary 
Contaminant 
 0.05 mg/L 
 Aesthetics 

 Moving toward Primary 
Constituent 
 Public health protection 



 River Wells 



    

Manganese 

2-inch Water Meter Hydrant Flushing Clogged Line 



 System Mn 



 Commercial Impacts 



      
  

  
 

    

  
 

 

   
  

  
  
 

Alternatives 

 Treatment of River Wells to remove Mn 
 Pressurized greensand filter 
 Relatively high costs 
 Ongoing O&M 
 Additional environmental and certificate requirements 

 Surface Water Treatment 
 High Costs 
 Additional facilities 

 New Ground Water Supply 
 Lowest long-term costs 

 Other Project Components 
 Distribution line replacement 
 Distribution cleaning 



 

     
 

 
 

  

  
   

   
 

Project Need 

 Lots of advocation to get 
things going! 
 Tech Teams, 
 Funding applications, 
 Meetings with 

legislators 

 Ultimately an 
appropriation and a 
grant/loan package from 
USDA – RD 



  

  
    

    
  

   

  
    

  

Well Location Challenges 

 26 locations researched 

 5 initial test well sites 

 Drilled test wells on 3 

 One viable option 

 Sampled several existing 
wells 

 No viable alternatives 

 5 additional test well sites 

 2 viable sites! 



 Evaluated Sites 



  

   

  
  

  
  

New Production Wells 

 Two New Wells 
Required 
 3 Preferred Sites 

 Lower Reservoir Well 
 State Way Well 
 Canyon Well No.2 



  

   
   

   
  

  
   

  

Lower Reservoir Well 

 Located on City Property 
 Some Challenges and 

Benefits 
 Challenges 

 Above existing reservoirs – 
pumping down hill 

 Benefits 
 High water quality 
 High quantity of water 
 City owned property 



  

 
  

  
 

  
  

   
 

    
 

State Way Well 

 Test well 
 High water quality 
 Promising aquifer formation 

 Production well 
 Much finer sediment 
 Low production flow 

 Well was ultimately capped 
 Additional development 

 Completed later and pending 
final results… 



  

    
 

    

   
 

   
   

Canyon Well No.2 

 Well House is under 
construction 
 Adjacent to an existing 

well 
 High quality water 
 High quantity 

 Minimal upgrades to 
connect to the system 



  

  
  
 
    

 
  

 

Additional Improvements 

 Waterline replacement 
 Upgrade undersized pipe 

 Improve looping 

 Abandon AC pipe where feasible 

 Valve Addition 
 Improve system control 

 Distribution Cleaning 



 Waterline Improvements 



  

        
   

  

Existing Waterline Improvements 

 Replaced more than 13,000 linear feet of pipe 

 Almost 130 valves 

 20 fire hydrants 



  

 
    
    
    

 
    

     
    

     

Pipe Cleaning Options 

 Traditional Flushing 
 Requires high volume of water 
 Minimal control on flow direction 
 Velocity 1 to 3 ft/s 

 Unidirectional Flushing 
 Requires high volume of water 
 Valve control for managing flow 
 Velocity 3 ft/s or higher 
 Flush smaller to larger mains 



  

 
       
      

          

Pipe Cleaning Options 

 Traditional Pigging 
 Not an option for most of the system 

 Long runs of pipe vary in size 
 Bridge Street 12” to 10” to 4” and back to 10” 



 

        
     

    
     

       
        

      

Ice Pigging 

 Ice Pig- a semisolid ice slurry that is pumped 
like a liquid through piping systems 
 Injected and recovered through hydrants 

 As temperature decreases the scouring increases 
 Ice temp is adjusted based on pipe material 

 i.e. AC pipe need more scrubbing that poly pipe 

 Temperature observed down to ~23 degrees F 



  

       
   

 
   

    

 

Ice Pigging Cont. 

 Advantages 
 Flows through changes in diameter, bends and 

butterfly valves without blockage 

 No excavation 

 Minimal downtime for system 

 No required post cleaning disinfection 

 Disadvantages 
 Broken Valves 



 Ice Pigging 



  Brewster Ice Pigging 



  

 
  

   
  

    
     

  

Ice Pigging Process 

 Pre flushing 
 Ice pig injection 
 Monitor discharge for 

conductivity and 
temperature 

 Pumped to truck while 
the ice pig was moving 
through 

 Post flushing 



  Brewster Ice Pigging 



 Hydrant Flushing 



   Right Before the Pig 



 System Mn 



  

 

     

   
   

      
  

Ice Pigging Cost 

Summary 

 Success! 
 ~ 31,000 LF of piping 

cleaned 

 5 days of cleaning 

 Total Cost = $230,000 

 Cost for 13,000 LF of new 
pipe was $3.3M 



 

    
 

   
 

     
   

 
    

 
 

 

Project Costs 

Manganese Removal Project % of total Cost 

Soft Costs 2.3% $265,916 

Engineering Design and CMS 20.2% $2,365,759 

Archeological Monitoring 0.4% $50,000 

Well Drilling (Test Wells and Production) 6.1% $714,900 

Well Houses and Piping 37.0% $4,339,042 

Waterline Improvements 28.1% $3,299,519 

Misc. Site Prep, Materials, Meters 2.8% $328,980 

Ice Pigging 2.0% $230,759 

Valve Replacement 1.2% $142,875 

Total Allocated $11,737,750 
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Funding 

 Funding Package 
 State Appropriation – Thank you! 
 USDA Rural Development – Grant Loan Package – 

Thank you! 
 Department of Health – Thank you! 
 Rate Payers – Thank you! 



    

    
        

       
      

    

How We Got Things Done 

 Put together the right team 

 Staff that is willing to put in the work 

 Having a mayor and council on board 

 Develop a gameplan and focus on that 
 Build on each small success 



 Project Success 



   
  

  
  

Questions? 

 Michelle Johnson - mjohnson@jub.com 

 Lee Webster – lee.webster@brewsterwa.us 

 Misty Ruiz – misty.ruiz@brewsterwa.us 

 Rick Rose – Richard.rose@usda.gov 
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