IRRIGATION HARDWARE RETROFITS





1. General Description: 





	Market Bundle and Technology Description:  Of the ten million acres of agricultural land that are irrigated in the four Pacific Northwest states, about five million use sprinkler systems to deliver water (and often chemicals) to the crops.  Irrigation hardware retrofits are physical improvements installed on existing systems to improve the energy and engineering efficiency of these systems.  The efficiency improvements may include: low pressure conversion; fittings redesign; main-line modifications; improvements to pump efficiency; high efficiency motors; and sophisticated irrigation management and control systems.  The physical retrofit is nearly always preceded by a technical assessment of the existing system and identification of the most effective and cost-effective package of measures.  The optimal package of measures depends on factors such as: the type of system in place; crops being raised; soil characteristics; water supply; and site topography.





	Market Status:  The technology for high efficiency irrigation is available in the market.  In areas where there is substantial irrigation, there are often multiple providers who can help with system assessment, design, purchase, installation, and service.  It appears to be the case that new installations tend to be more efficient than older existing systems.  There is not good data on the efficiency levels of retrofits done outside utility programs, but the prevailing wisdom holds that these system retrofits generally do not capture all cost-effective conservation savings.








2. Regional Resource Characteristics:





	Size:  Average Megawatts in Medium Forecast by 2015:  Zero.  No hardware savings were fond to be cost-effective.





	Levelized Cost Including All Costs and Benefits:  At 30 mills, the Council estimates there are about 2 aMW available.  At 50 mills there are an estimated 10 aMW available.  The hardware retrofits did not pass the Council’s screen for cost-effectiveness using the total resource cost test.  It is the case, however, that there are significant non-energy benefits such as water savings and improved water delivery, that can be of substantial value to the irrigator, especially in times of constrained water availability and hot dry growing conditions.  These were not quantified in the cost-effectiveness estimate.





	Benefit-Cost Ratio:  Less than 1, but potentially offset by non-energy benefits.





	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.  





	Lost Opportunity Resource: No.  In general, retrofits of existing systems can be deferred.  It is the case, however, that if an existing system is being upgraded to improve reliability or expand its capacity, then specific features to capture energy savings could be considered an opportunity potentially at risk.








3. Customer Perspective:





	Customer Economic Benefits:  Individual customer direct economic energy benefits from hardware retrofits can range from 10% to upwards of 40% annual energy savings, depending on the individual system and the improvements installed.  Typically, one might see an annual return of $8-$20/acre energy savings on a total investment of $80.00/acre for the retrofit.  There can also be very important non-energy economic benefits, discussed below.





	Customer Non-Energy Benefits:  Non-energy benefits can include reduced water use, which can mean reduced water purchase costs if water is purchased.  It can also mean reduced water pumping costs if water must be pumped to deliver it to the site.  If the measures improve the physical capacity of the system to deliver water, then at certain key times in the growing cycle the irrigator may be able to deliver the needed quantity of water to the crop during critical periods, thus optimizing crop production.  Delivering the right amount of water at the right time is crucial to the irrigator’s bottom line.  With some highly sensitive crops, potatoes for example, it can make the difference between profit and loss.





	Likely Customer Action:  It is reasonable to expect that some and perhaps many irrigators will decide to install energy efficiency improvements on their systems at their own expense.  Because the Council could not find good information on this question, it has estimated its irrigation supply curves based on an expected response to programs, without pooling private market-driven actions into the estimates.  Anecdotal evidence indicates that in the absence of a knowledgable third party (such as a utility, NRCS, or extension service irrigation efficiency expert), often the irrigator and the dealer will put together a package that fails to capture all cost-effective energy saving opportunities.








4. Utility Perspective�:





	Utility Financial Risk: In a future utility environment where retail customers can select an electricity provider other than the local utility, it is possible that the utility’s investment might be stranded--that is, left on the customer’s premises unconnected to the utility via a revenue stream.  Contractual language and program design features can protect the utility from this exposure.  There certainly will be lost utility revenues.  The magnitude of these lost revenues depends on how the utility rate design recovers fixed costs.





	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.  





	Potential Utility Levelized Cost and First Cost and Lifetime:  Depending on the cost share between the utility and the participant, and assuming that both have the same costs of capital and discount rate, a 50/50 split would have this resource coming in at 15 mills utility or customer real levelized cost and 30 mills real levelized TRC.  The recent experience of Idaho Power Company in its Agricultural Choices program was 17-20 mills real utility cost and 60-73 mills real levelized total resource cost..





Best Guess Utility Levelized Cost = 1-4 cents/kWh	Utility Cost/First Yr. kW =  $40-$2,000/aKW, depending on incentive arrangements (from 4% interest rate buy-down over five years to 100% grant) 	Lifetime = 15 years





	Likely Utility Action:  Bonneville has shut down its WaterWise program.  Lost River Electric has decided to steer its participants to the state 4% loan program and then use utility dollars to pay up to $1,000 per participant to buy down the interest rate.  For a typical 125 acre pivot system retrofit, this amount will buy the interest rate down to zero.  The CARES utilities are expected to continue offering a program, but pretty much all irrigation utilities are looking for ways to reduce utility expenditures.








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





	Average Megawatts:  Zero.





6.  Prototype Market Strategy to Capture Remaining Potential: 





	Prototype A:  Utility program with technical assistance for assessment, design, and inspection, with limited financial assistance, for those utilities who want to provide this as a customer service.





	Description:  The basic prototype program is similar to Idaho Power Company’s Agricultural Choices Program and Bonneville’s WaterWise Program.  Step 1 is a technical assessment of the existing system, followed up by a design proposal with estimated costs, savings, and physical performance.  After reviewing the step 1 results, the utility can open the gate to step 2, construction, inspection, and provision of financial assistance.  





There are two key issues in identifying the delivery mechanism: who does it and how it is paid for.  





Focusing first on who performs the work, there is a substantial network of players in this industry.  Those with knowledge and experience in doing the assessment include: consulting engineers and other irrigation consultants; electric utility irrigation specialists; government specialists from state water resource and/or energy agencies; specialists with agricultural extension programs; and irrigation system dealers.  Installation of the physical improvements is generally done by contractors and/or dealers, often under the eye of the engineer.  irrigation 





As far as who pays, in recent years numerous electric utilities which serve irrigation customers have provided technical and financial assistance; governments have provided technical assistance (and loan money in Idaho); and irrigators have contributed financially, ranging from partial to complete financial support.





Because of changing conditions in the electric utility industry, it is worth looking at an example where there is maximum leverage of utility or governmental resources, while seeking to establish and sustain the design and construction elements in the private sector.  Over time the financial contribution of the irrigator will be the make or break factor, so it is important to understand what it takes to make it work for the irrigator.





	Key Market Barrier(s) Addressed/Targeted:  The three key market barriers are:


availability of independent technical information and assistance in the assessment and design phase


financing terms that work for the irrigator


independent inspection and testing to verify the complete and effective installation.





	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 cover the necessary activities for pre- and post-construction technical assistance..


		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 accomlishment 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, 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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