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MEMORANDUM 
 
 
TO:  Power Committee  
 
FROM:  Tom Eckman  
 
SUBJECT: Agriculture and Irrigated Agriculture Conservation Resource Potential and Cost 
 
In the 5th Plan, staff identified approximately 100 average megawatts of conservation potential 
available in the region through improvements in the irrigation system hardware efficiency 
improvements.  Since the 5th Plan, almost 685,000 acres have been added to the land irrigated by 
pressurized sprinkler systems. However, due to improvements in system efficiency, water 
management, and weather conditions, total estimated regional electricity use for irrigation 
decreased from 655 average megawatts to 645 average megawatts.  After accounting for these 
changes, staff estimates that between 85 - 90 average megawatts of conservation potential remain 
available through improvements in pump efficiency, leak reduction, conversion to lower pressure 
applications, and better sprinkler/nozzle management practices. 
 
In addition to improvements in irrigation system hardware, better water management practices 
could also reduce the energy consumed in irrigation. However, due to existing water laws, only a 
small portion of the region (the Columbia Basin Water Management Area in Washington) can 
assure that water savings on one farm are not eliminated by increased use on farms with junior 
water rights. Despite this limitation, just over 20 average megawatts of conservation potential are 
available in the region through scientific irrigation water scheduling. 
 
Non-irrigation “on farm” electricity use in the remainder of the agriculture sector is dominated 
by dairy milk production. According to the Department of Agriculture, the region produced 
approximately 20 billion pounds of milk in 2007. Idaho and Washington rank among the top 10 
states in milk production and Oregon ranks 18th.  Staff estimates that 2007 electricity use for 
dairy milk production was approximately 55 average megawatts. Many of the dairies in the 
region, and particularly in Idaho, were established and/or enlarged within the last decade. 
Consequently, many already have installed energy efficient lighting, pumps, and milk cooling 
equipment. Nevertheless, staff estimates that approximately five average megawatts of 
conservation potential are available through improvements such as variable speed drives on 
milking machine vacuum pumps, the use of flat-plate heat exchangers for pre-cooling milk prior 
to refrigeration, and improved lighting. 
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%%AcresAcres%%AcresAcres

37%37%3,244,2943,244,29462%62%5,474,4105,474,4108,797,2548,797,254PNW TotalPNW Total

15%15%268,122268,12280%80%1,450,2741,450,2741,806,7821,806,782WashingtonWashington

40%40%685,264685,26461%61%1,048,2111,048,2111,731,6601,731,660OregonOregon

64%64%1,361,7311,361,73136%36%773,008773,0082,131,9552,131,955MontanaMontana

30%30%929,177929,17770%70%2,202,9172,202,9173,126,8573,126,857IdahoIdaho

Gravity AcreageGravity AcreageSprinkled AcreageSprinkled AcreageTotal Total 
Irrigated Irrigated 
AcreageAcreageStateState

Source: Dept of Ag 2002 Farm and Ranch Irrigation Survey
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Change in Acreage Irrigated by Center Pivot Systems at High, MedChange in Acreage Irrigated by Center Pivot Systems at High, Medium ium 
and Low System Pressures 1994 to 2002and Low System Pressures 1994 to 2002

98%98%81%81%--28%28%PNWPNW

102%102%89%89%--34%34%WashingtonWashington

28%28%9%9%--33%33%OregonOregon

242%242%71%71%--68%68%MontanaMontana

84%84%109%109%--11%11%IdahoIdaho
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Change in Medium Change in Medium 
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StateState
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Estimate Estimate ““Base CaseBase Case”” System Efficiency by System Efficiency by 
State and System Type for Sprinkler State and System Type for Sprinkler 
Systems:Systems:
–– Center PivotCenter Pivot

»» High PressureHigh Pressure
»» Medium PressureMedium Pressure
»» Low PressureLow Pressure

–– Wheel LineWheel Line
–– Hand LineHand Line

Estimate Cost of System Efficiency Estimate Cost of System Efficiency 
Improvements by System TypeImprovements by System Type
Estimate Savings from System Efficiency Estimate Savings from System Efficiency 
Improvements by State and System TypeImprovements by State and System Type
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10%10%2522522525Washington Washington 

11%11%1091091212Oregon Oregon 

34%34%131355Montana Montana 

18%18%2662664848Idaho Idaho 
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1.11.11313Convert Center Pivots from Medium to Low Convert Center Pivots from Medium to Low 
PressurePressure

8989

3232

3333

55

22

33

Resource Resource 
Potential Potential 
(aMW)(aMW)

4.04.0

2.72.7

7.47.4

1.81.8

6.96.9

9.69.6

Levelized Levelized 
Cost Cost 
(Cents/kWh)(Cents/kWh)

TotalTotal

Replace Pumps, Nozzles & GasketsReplace Pumps, Nozzles & Gaskets

Replace Nozzles & GasketsReplace Nozzles & Gaskets

Convert Center Pivots from High to Low Convert Center Pivots from High to Low 
PressurePressure

Convert hand line systems to low pressure Convert hand line systems to low pressure 
systems on alfalfa acreagesystems on alfalfa acreage

Convert wheel line systems to low pressure Convert wheel line systems to low pressure 
systems on alfalfa acreagesystems on alfalfa acreage

MeasureMeasure
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Resource DefinitionResource Definition
–– Scientific scheduling of irrigation water Scientific scheduling of irrigation water 

applications based on soil moisture measurement applications based on soil moisture measurement 
and plant moisture requirementsand plant moisture requirements

New Measure in 6New Measure in 6thth PlanPlan
–– Post 5Post 5thth PlanPlan’’s adoption, Bonneville funded s adoption, Bonneville funded 

research to estimate potential savings from research to estimate potential savings from 
improved water managementimproved water management

–– Research indicated that through Research indicated that through ““scientific scientific 
irrigation schedulingirrigation scheduling”” pumping energy use could pumping energy use could 
be reduced by approximately 10%be reduced by approximately 10%
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ApplicabilityApplicability
–– Energy Savings from irrigation water management require Energy Savings from irrigation water management require 

that the unused water not be applied elsewhere in the that the unused water not be applied elsewhere in the 
systemsystem

–– Except for the Columbia Basin Project, Western water law Except for the Columbia Basin Project, Western water law 
does not prohibit the does not prohibit the ““useuse”” of the saved waterof the saved water

–– This limits applicability of irrigation water management to justThis limits applicability of irrigation water management to just
16% of the region16% of the region’’s irrigated acreages irrigated acreage

The large nonThe large non--energy benefits from better irrigation energy benefits from better irrigation 
water management are already increasing its water management are already increasing its 
adoptionadoption
–– Improved crop yieldsImproved crop yields
–– Reduced erosionReduced erosion
–– Reduced ground water pollutionReduced ground water pollution
–– Reduced fertilizer useReduced fertilizer use
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““On farmOn farm”” dairy milk dairy milk 
production is the largest production is the largest 
single use of electricity in single use of electricity in 
agriculture sector after agriculture sector after 
irrigationirrigation

New Measure for 6New Measure for 6thth

PlanPlan
–– Current conservation Current conservation 

programs are targeting programs are targeting 
savings from dairies, but savings from dairies, but 
no regional estimate of no regional estimate of 
savings potentialsavings potential

Average dairy uses 800 Average dairy uses 800 –– 1200 1200 
kWh/cowkWh/cow--yryr

There are approximately There are approximately 
885,000 milking cows in PNW885,000 milking cows in PNW
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on a Dairy Farmon a Dairy Farm

Milk Harvest*Milk Harvest*
Milk Cooling*Milk Cooling*
Lighting*Lighting*
Air Circulation* Air Circulation* 
and Ventilationand Ventilation
Washing and Washing and 
Water Heating*Water Heating*

Feed HandlingFeed Handling
Manure Manure 
HandlingHandling
Water PumpingWater Pumping
Compressed AirCompressed Air

**Indicates uses where Indicates uses where 
significant energy savings is significant energy savings is 
possiblepossible
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Free Stall vs. Tie Stall BarnFree Stall vs. Tie Stall Barn
Have Different Energy UseHave Different Energy Use

Tie Stall
Small Farms (<100 head)

Cows milked in barn

Use: 550 – 1600 kWh/cow-yr

Average Use: 870 kWh/cow-yr

Free  Stall
Large Farms (>100 head)

Cows milked in separate parlor

Use: 425 – 1800 kWh/cow-yr

Average Use: 785 kWh/cow-yr 
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Variable speed drive on milking Variable speed drive on milking 
machine vacuum pumpmachine vacuum pump
Flat Plate Heat Exchanger for milk Flat Plate Heat Exchanger for milk 
prepre--coolercooler
Energy efficient lightingEnergy efficient lighting
Refrigeration heat recoveryRefrigeration heat recovery
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5.55.50.80.84.74.7TotalTotal
1.31.30.00.01.31.3WashingtonWashington
0.80.80.30.30.50.5OregonOregon
0.30.30.00.00.30.3MontanaMontana
3.13.10.40.42.62.6IdahoIdaho

Total Total 
PotentialPotential
(aMW)(aMW)

LostLost--Opportunity Opportunity 
Potential (aMW)Potential (aMW)

Retrofit Retrofit 
Potential Potential 
(aMW)(aMW)

StateState
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