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Presentation Outline 

• Framework  
• System Overview 
• Historical Power Use 
• Pump Station Optimization 
• Other Strategies 



Framework 

• Water & Wastewater Utilities 
Consume 3% of Energy in US 

• 90 – 95% of Energy Consumed by 
Water Utilities is used by pumps 
–Raw Water Intake 
–Wells 
–Treatment Plants 
–Booster Pump Station 





Total Annual Water Bureau Electricity Use for All Facilities
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2010 Water Bureau Electricty Use by Sector (kWh)

Other 4%

Pump Stations 
69%

Treatment 5%

Fountains 
(pumping) 7%

Occupied Bldg 
10%

Groundwater 
(pumping) 5%

Electricity  
Consumption 

2011 Water Bureau Electricty 
Use by Sector (kWh)

Groundwater 
(pumping) 24%

Occupied Bldg 
8%

Fountains 
(pumping) 5%

Treatment 4%

Pump Stations 
55%

Other 4%



Monthly Electricity Use for Water Bureau Facilities
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Pump Stations 



Challenges 

• Pump and 
Motor 
Efficiency 

• Weather 
affects 
demand for 
water 
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PWB Strategy 
• Focus 7 Largest Pump Station 
• PS Improvements 

–Pumping Efficiency Optimization 
–Pump/Motor Replacement 
–Weatherization 

• Pump Station By-Passing 
– Is there a way to get water to 

customers without pumping? 
 



Pumping Efficiency Optimization 



Pump / Motor Replacement  Efficiency Range of Pumps at Top 7 Pump Stations
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Energy savings by favoring more 
efficient Pump / Pump Station 
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Hoyt Pump Replacement 

• 10% efficiency gain 
• Project cost = 

$41,500 
• Electric Utility 

Provider incentive 
covered 50% of 
project construction 
cost, through state of 
Oregon program 
(ETO). 



PS Weatherization 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED. 17 

• Poor Insulation 
• Air Leaks 
• Electric Resistant Heat = up 

to 5,000kWh/month 
• Goal 

– Prevent freezing 
– Reduce humidity 
– Comfortable work zone? 

• Strategies 
– Reduced temperature (freeze 

protection) 
– Programmable thermostats 
– Weather-stripping 
– Louver and vent covers 
– Winterize/Summerize Checklist 

 





Results 

Energy Use by Sector 

• Groundwater contributed to increase in 
2011 

Type of Facility 2005 - 08 Baseline 2010 2011
Pump Stations 14,844,882              13,240,241      12,921,575    
Groundwater 6,537,153                972,971           5,653,653      
Occupied Bldg 2,159,840                2,006,680        1,809,685      
Fountains 1,218,799                1,285,600        1,269,767      
Treatment 896,601                   993,520           856,190         
Other 1,147,076                737,320           824,383         
Total (kWh) 26,804,350              19,236,332      23,335,253    



• 1.8 Million kWh/yr saved 
• 830 Tons of Carbon Dioxide 

 
 

Efficiency at top 7 Water Bureau Pump Stations*
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Other Strategies 

 
 

 
 
 

• Lighting Upgrades 
• Employee Outreach 
• Demand Shift 

 
 



Demand Shift 

 

Sam Jackson Pump Station - 2011 Peak vs. Off-Peak Pumping
Note: Electricity use at Sam Jackson Pump Station represents about 6% of total PWB electricity use.
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Peak Pumping (Mon - Sat 6:00 am - 10:00 pm)

Off-Peak Pumping (Mon - Sat 10:00 pm - 6:00 am
and All Day Sunday)

This operational change represents 
$5000 worth of savings during 2011.

*Standard Operation was prior to Jan 2011, when pumps 
were operated approximately 2/3 of the time during peak 
period and 1/3 of the time during off-peak period.

**Modified Operation is after Jan 2011 when pumps were 
operated as much as possible during the off-peak period.  
Pumps may be operated during the peak period if tank levels 
are low or for other necessary operational purposes.



Renewable Energy 

 



Meter Shop Solar 

Solar on the Slough 

Vernon-Micro Hydro 
Generator Groundwater Treatment Bldg Solar 



Questions? 
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