IRRIGATION SCHEDULING





1.  General Description: 





	Market Bundle and Technology Description:  Irrigation scheduling is a sophisticated technique of combining information about soil moisture content, crop consumptive water requirements and weather forecasts to precisely establish the optimal quantity of water to apply to an irrigated crop and when.  The intelligence for informing scheduling decisions can come from soil surveys, soil moisture probes, aerial photo imagery, local weather reports, and professional weather forecasts.  The actions on the ground can be simply changes in set schedules and rates of application, or can be used to program automated water control systems.





Also known as water management, improved scheduling involves management of both timing and amount of water applications throughout the growing season.  This reduces water use without reducing crop yields, and energy use is reduced due to a decrease in pumping requirements.  Scheduling is the cornerstone of a basic comprehensive management approach to efficient water and energy management, with all other conservation measures being valuable components.  Experience indicates that scheduling is easier to implement on center pivot systems than on hand-move and sideroll systems.  The question has been raised whether scheduling really saves electricity.  Savings from scheduling depend upon farmers overwatering in the base case, which is not well documented.  In addition, variations in annual rainfall and evapotranspiration mean that scheduling may save energy in normal water years, but not when extreme conditions exist.  In very dry years, water is a limited resource, and scheduling may simply improve the crop--since water is applied at appropriate times--but not save energy since overwatering is constrained by lack of water.





	Market Status:  The technology for irrigation scheduling and management is available in the market, but has not penetrated anywhere near its ultimate potential.  In programs across the region, there are private specialists who now provide scheduling and water management services to participants in utility-funded programs as well as non-participants.








2.  Regional Resource Characteristics:





	Size:  Average Megawatts in Medium Forecast by 2015:  About 5.7 aMW above what consumers would do on their own.  





	Levelized Cost Including All Costs and Benefits:  14.9 mills/KWh, for all the scheduling resource that passed the cost-effectiveness screen.  





	Benefit-Cost Ratio: 1.66, for all the scheduling resource that passed the cost-effectiveness screen.





	Load Shape of Savings:  Irrigation use is summer peaking, with nearly two-thirds of the annual load occurring in the months of June, July, and August.  Because the essence of scheduling is to apply water only when needed by the crop, the timing of power usage probably coincides with the occurrence of hot dry conditions, and the timing of savings (when the irrigator might have been overwatering in the absence of a scheduling program) probably coincides with cooler, wetter conditions.  For purposes of analysis, the Council used the aggregate irrigation load shape.





	Lost Opportunity Resource: No.  Scheduling is an O&M measure (operation and maintenance).  It is considered to have a one year measure life and it may be done on the same land year after year.








�
3.  Customer Perspective:





	Customer Economic Benefits:  Individual customer direct economic energy benefits from scheduling were reported at about 20% in the 1995 Grant County program, with water savings in the range of 0.3 to 0.5 acre-feet per irrigated acre.





	Customer Non-Energy Benefits:  Non-energy benefits can include reduced water use, reduced fertilizer costs, less maintenance cost on the irrigation equipment, and improved crop quality.





	Likely Customer Action:  Experience in the Grant County PUD project indicates that a very high percentage of program participants continued to purchase scheduling services after the services were demonstrated to them through the utility-funded program.  








4.  Utility Perspective�:





	Utility Financial Risk:  Very little.  This is a pay as you go O&M measure program.  Because of the direct customer benefits, there is a good case for the customer to participate financially.  There probably will be lost utility revenues, but the benefits of scheduling go directly to the customer’s bottom line, so he/she is made more able to share the program costs as well as pay the power bills.





	Market Share Impacts: No impact because there are no competing fuel alternatives.





	High “Utility Image” Value:  Irrigation efficiency programs can provide very high utility image value for utilities in sparsely populated areas where irrigation both dominates the utility’s load and anchors the local economic base.





	Other Utility System Values: None.  





	Other Societal Values:  reduced use of fertilizer and water, and reduced leaching of soil salts and agrichemicals into the groundwater.  





	Potential Utility Levelized Cost and First Cost and Lifetime:  Depending on the cost share between the utility and the participant, a 50/50 split would have this resource coming in at 7 or 8 mills utility and customer real levelized cost and 15 mills real levelized TRC.





Best Guess Utility Levelized Cost = 0.5 - 2.0 cents/kWh	Utility Cost/First Yr.  kW =  $44-$175/aKW, depending on incentive arrangements and level of service 	Lifetime = 1 year





Because the scheduling services only directly affect water use in the growing season that is scheduled, the average measure life is considered to be only one year.





	Likely Utility Action:  Some utilities will continue operate scheduling programs as a customer service.  They’ve had a significant influence on the market already.





�
5.  Remaining Potential (after utility and customer actions):





	Average Megawatts:  Approximately 3 average megawatts.








6.  Prototype Market Strategy to Capture Remaining Potential: 





	Prototype A:  A high tech full-service scheduling program patterned after the program offered by Bonneville Power through its customer utilities.  Under this arrangement, the utility retains a local contractor who provides the services directly to the utility.





	Description:  At the sophisticated end of the spectrum, scheduling can involve aerial imagery from aircraft or satellites to ascertain where crops are receiving too much or too little water and/or agrichemicals, precisely located using GPS (global positioning system) devices on the ground.  On-site information can come from neutron or ultrasound probes that precisely measure the moisture being held within the root zone soil profile.  Forecast meteorological information allows more precise estimates of expected natural rainfall and evapotranspiration.  Skilled agronomists can identify the need for nutrients and pesticides.  Computerized control systems can order automated systems to deliver the needed water and agrichemicals precisely as prescribed, to the exact location, exactly when needed.


There is an important educational component built into an irrigation scheduling program, particularly a sophisticated program, where an irrigator may be visited twice a week by an agronomist to be briefed on the progress and needs of his or her crops.





	Prototype B:  A low tech limited-service scheduling program with less ground truth information gathering and less on-site technical assistance.  The target market for this niche is irrigators who use hand lines and wheel lines.





	Description:  This prototype may involve an irrigator relying on general information on soil moisture content, recent and forecast rainfall, and generalized evapotranspiration data for his crops, combined with visual information-gathered by a windshield survey of a field, walking a field, feeling the soil for moisture, visually inspecting plants, and so forth.  This information would be the basis for determining how much and when to apply water, and then operating the system accordingly.  





	Key Market Barrier(s) Addressed/Targeted:  The key market barrier is availability of independent technical information and assistance in irrigation management and scheduling.





	Resources Needed (apart from existing utility and consumer efforts):  [forthcoming]The resources needed consist primarily of regional level staff devoting one-third an FTE per year over a five to seven year period to help get standards adopted over the next series of DOE revisions.  


	Indirect (staff - professional energy analyst level):		xx FTE


	Indirect (travel, contracts, etc.)				$ xx


	Direct Cost (Incentives, rebates, etc.)			$ xx


	Estimated Total Cost per Year:				$ xx


	Estimated Total Cost for next 10 years:			$xx to $xx


	Full Cost for Region over next 10 years if Acquired Directly:	$xxx





	Major Tasks:


		1.  Hold a discussion among the utilities and other interested parties, including state energy offices, U.S.  Natural Resource Conservation Service, agricultural extension agencies, and so forth, to gain commitments of resources to recruit sponsors and technical contributors to a renewed scheduling effort.


		2.  Work with knowledgable efficiency advocates, utilities, governments, and agricultural lenders to develop financial packages that will attract irrigators to participate.


		3.  Monitor performance and regularly exchange ideas and experiences that contribute to program success.


		4.  Periodically revisit the goals and performance of the effort.





	�
	Major Milestones over Next 5-7 Years:


		Milestones should be set for the accomplishment of each major task.





	Primary and Supporting Organizations to Help Achieve the Conservation: In the Spring of 1996 there are irrigation programs and staff with the Bonneville Power Administration, Idaho Power, PacifiCorp (Pacific Power and Utah Power), Montana Power, and to some extent several public utilities that ran Bonneville programs, including Umatilla Electric, Benton County PUD, Grant County PUD, CARES, and some others.  There is some level of capability and commitment in the state energy offices, water resource agencies, and ag extension services.
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� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  
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