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Keys to Reducing Water and Energy 
Costs

• Pumping hours
• Unit energy cost
• Horsepower (kW) demand
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Means of Reducing Pumping Hours

• Manage orchard floor vegetation
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Manage Orchard Floor Vegetation

• Normal and wet years generally encourage orchard 
floor vegetation

o Helps soil tilth and infiltration rates
o Important BMP to control runoff

• Dry years are the exception

o Consumes winter rainfall, reduces reserve
o Increases in-season water use up to 25%
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Means of Reducing Pumping Hours

• Manage orchard floor vegetation
• Irrigation system maintenance and 

improvements
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Evaluations Completed 2002 - 2007
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Source:  Tehama County RCD Mobile Irrigation Lab
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Free Assistance in Evaluating Irrigation 
System Performance

Contact: Eric Willard
Tehama County RCD
Mobile Irrigation Lab Technician
(530) – 527 –3013 x 102
eric@tehamacountyrcd.org
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Means of Reducing Pumping Hours

• Manage orchard floor vegetation
• Irrigation system maintenance and 

improvements
• Utilize crop stress 
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Why Allow Crop Stress?

• Assure maximum use of moisture reserve

• Reduce the rate of crop water use 



10Microscopic view of leaf surface

How Does Crop Stress Reduce Crop ET?
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Tools to Manage Crop Stress
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Additional Information

Management strategies
• http://ucmanagedrought.ucdavis.edu
• http:/cetehama.ucdavis.edu

Soil moisture monitoring
• http://www.irrigate.net/
• http://www.irrometer.com/
• http://www.puresense.com/

Pressure chamber
• http://www.pmsinstrument.com
• http://www.soilmoisture.com/
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Means of Reducing Pumping Hours

• Manage orchard floor vegetation
• Irrigation system maintenance and 

improvements
• Allow crop stress
• Use practices that favor water infiltration not 

evaporation
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Practices that Favor Water Infiltration

• Longer intervals between irrigations
– Alternate check irrigation with flood irrigation 

systems
• Longer set times (within limits)
• Minimize irrigation in mid afternoon
• Soil and water amendments
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Ways to Reduce Energy Unit Cost

• Compare energy sources and costs
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2009 Agricultural Electric Rates 
Source:  http://www.pge.com/tarrifs/electric.shtml

Rate Description

“Average” Total Rate 
($/kWh) 

35 hp and 
less

Greater 
than 35 hp

AG-1 Agricultural Power w/o TOU 0.27875 0.21768
AG-R Split Week TOU Power 0.20077 0.18510
AG-V Short Peak TOU Power 0.20558 0.18654
AG-4 Time Of Use (TOU) Power 0.20021 0.17422
AG-5 Large TOU Power 0.16231 0.11698

AG-ICE Ag Internal Conbustion Engine 
Conversion Incentive Rate

NA
2009

NA
2009
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Electric Rate Analysis Tool 
Source:  http://www.pge.com/mybusiness/myaccount/rates/tools/
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Electric Rate Analysis Tool 
Source:  http://www.pge.com/mybusiness/myaccount/rates/tools/
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Breakeven Diesel Fuel Costs 
(1200 hours annual operation) 
Source:  Jim Thompson, UC Davis

Electric Rate
($/kWh) 35 hp 75 hp 

0.10 1.00 1.20
0.12 1.30 1.45
0.14 1.55 1.75
0.16 1.85 2.00
0.18 2.10 2.30
0.20 2.40 2.60
0.22 2.65 2.85
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Ways to Reduce Energy Unit Cost

• Compare energy sources and costs
• When rainfall is low, winter irrigate?
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Benefits of Winter Irrigation

• Build up soil moisture reserve
• Pumping lifts may be less
• Deeper infiltration, less evaporation
• Reserve may help at harvest
• Extent of winter irrigation depends on 

several factors
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Ways to Reduce Energy Unit Cost

• Compare energy sources and costs
• When rainfall is low, winter irrigate?
• When more than one source of water is 

available, look for opportunities to save by 
coordination
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Steps to Reduce Horsepower Requirements

• Reduce pressure requirements
– PG&E rebate programs
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PG&E Rebate Program

• http://www.pge.com/mybusiness/
– Energy savings rebates
– Incentives by industry
– Agriculture and Food Processing

Rebates:
– Sprinkler (>50 psi) to drip $44.00 per acre
– High to low pressure - $1.15 per nozzle
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Steps to Reduce Horsepower Requirements

• Reduce pressure requirements
• Operate efficient pumps
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An Efficiently Operating Pump

• Provides enough total head to lift and 
pressurize water 

• Delivers enough flow capacity (gpm) 
• Operates efficiently over expected range of 

groundwater conditions
• Operates at a high bowl efficiency
• Operates at a low brake horsepower
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Steps to Reduce Horsepower Requirements

• Operate efficient pumps
• Maintain efficient pumping plants
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Electrical Pumping Plant Efficiency

%
Efficiency =

gpm x  total head 

3960 x Input Horsepower 
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Maintaining Efficient Pumps

• Have on record pump performance curves
• Conduct pumping plant efficiency tests
• Compare and assess need to repair or 

replace

http://www.pumpefficiency.org
• Pump testing rebates
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Possible Reasons for Isolated Year of Lower 
Pumping Plant Efficiency

• Declining groundwater level requiring more lift
• Change in irrigation system requiring more water 

or pressure
• Declining well efficiency
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Possible Corrective Actions

• Impeller adjustment

• Pump repair
• Pump replacement
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Steps to Reduce Horsepower Requirements

• Operate pumps that perform efficiently
• Maintain efficient pumping plants
• Well efficiency
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Keys to Reducing Water and Energy 
Costs

• Pumping hours
• Unit energy cost
• Horsepower or kilowatt demand
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THANK YOU!
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