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Executive Summary 
This memo reviews and evaluates existing funding mechanisms that support off-farm irrigation 

modernization and conduit hydropower projects. Irrigation modernization projects, both on and off-farm, 

can be challenging to move through planning, permitting, development and installation processes and 

some evidence indicates that funding mechanisms can be a barrier to successful deployments.1, 2 This 

memo is important because access to equitably and efficiently deployed project planning and 

development funding may be a key pre-requisite to increasing the pace and scale of irrigation 

modernization project deployments that incorporate hydropower.  

We evaluated an array of federal and state funding programs and took a close look at Energy Trust of 

Oregon’s funding mechanisms due to the organization’s apparent success in increasing the pace and scale 

of modernization in its state. We found that the federal and state funding mechanisms which support 

either irrigation modernization or conduit hydropower share many of the same characteristics: 

1. Most funding mechanisms are competitive and are only open to applications once per year.  

2. Many do not support project development activities. Those that do tend to focus on the later 

development steps of specific projects rather than early-stage development or comprehensive 

planning to identify and prioritize many projects. 

3. With some exceptions, most funding mechanisms require matching funds. 

In addition, while some federal and state programs have maintained relatively stable funding and 

processes, others have come and gone over time. By comparison, Energy Trust’s programs, which have 

been stable for at least a decade, incorporate the following characteristics: 

1. Non-competitive funding, 

2. Rolling application periods,  

3. Flexible funding for early-stage development and comprehensive modernization planning, and 

4. Some programs do not have a matching funds requirement.  

Energy Trust’s funding programs also include the following attributes which may differ from other 

funders: 

 

1 Mehata, Mukesh & Taghvaeian, Saleh. 2020. Irrigated Agriculture in Oklahoma. Oklahoma State University 

Cooperative Extension Service. https://extension.okstate.edu/fact-sheets/irrigated-agriculture-in-oklahoma.html 
2 Dinsdale, Berit & Re, María & Tomasek, Abigail. 2023. Beating the Heat: A Statewide Assessment of Drought and 

Heat Mitigation Practices (and Needs) with Oregon-farmers and Ranchers. Oregon State University Extension 

Service. https://extension.oregonstate.edu/sites/default/files/documents/58891/drought-heat-final-report61623-

edited-71123.pdf 
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• Direct communication between project proponents and program staff.  

• Employment of program staff who understand development processes specific to hydropower and 

irrigation modernization.  

• Structures that allow the program to move quickly in supporting project proponents both 

informally and through application review, approval or rejection, contracting, and payment 

processes, including: 

o Using an application-form-contract that enables work orders through additional, easily 

approved forms.  

o Ensuring funding approval authorities are in place with staff at appropriate levels to keep 

application approvals moving quickly. 

o Integrating with existing organization payment processing functions to speed up the 

process of getting funding to project proponents. 

• Learning from the challenges that projects experience to consider other programmatic actions to 

address market barriers.  

Introduction: Irrigation Modernization and Hydropower Outcomes 

in Relation to Federal and State Funding Mechanisms 
This memo evaluates existing funding mechanisms that support irrigation modernization and conduit 

hydropower, building on and exploring anecdotal evidence that suggests Energy Trust of Oregon’s 

Project Development Assistance programs have been an effective enabler of hydropower and irrigation 

modernization projects in Oregon. In addition, this memo explores whether other funding mechanisms 

may have contributed to successful installations elsewhere. 

There are both federal and state funding mechanisms that exist to support the development and 

construction of irrigation modernization and conduit hydropower, but we’ve found there are limitations to 

these programs. For example, even federal funding opportunities which are available across the country 

can be subject to local and state interpretations. Meanwhile state level offerings also vary significantly.  

Importantly, regional and local factors also play a key role in the success of projects. While this memo 

looks at an array of funding sources, due to scope and budget limitations it is not exhaustive in listing or 

deeply analyzing all existing funding opportunities.  

Funding Mechanisms Supporting Irrigation Modernization 
While there are many funding mechanisms and support structures, there are no known data sources that 

aggregate, consolidate or track irrigation modernization projects, which can include a broad range of 

comprehensive or discreet actions both on and off-farm. Farmers Conservation Alliance (FCA), an 

Oregon-based non-profit working with approximately 60 irrigation districts across seven western states 

and a nationally recognized expert on irrigation modernization, provided data for this memo related to 

funding sources they have successfully accessed. The lead author’s experience in supporting the 

development of both irrigation modernization and conduit hydropower projects also helped in 

documenting the use of those funding sources and in researching other funding sources. 

Federal Funding Mechanisms 
Seven federal funding mechanisms that are commonly used to support irrigation modernization were 

reviewed for this memo. The mechanisms include grants, loans, and direct technical assistance:  

1. US Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 

Environmental Quality Incentives Program (EQUIP) 
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2. USDA NRCS Watershed Protection and Flood Prevention Act (PL-566) 

3. USDA NRCS Regional Conservation Partnership Program (RCPP) 

4. US Bureau of Reclamation (Reclamation) Aging Infrastructure Account Loans 

5. US Bureau of Reclamation (Reclamation) WaterSMART Program 

6. US Environmental Protection Agency (EPA) Clean Water State Revolving Fund (CWSRF) Loan 

Program, and 

7. Congressionally directed spending (CDS) 

Table 1, below, shows an overview of the kinds of support these different mechanisms can provide. On-

farm infrastructure support can include upgrades for individual agricultural producers, while off-farm 

infrastructure support can include upgrades for irrigation districts, such as piping or lining canal systems. 

While all the mechanisms can support infrastructure installations, fewer can support projects in the 

planning and development stages, referred to as early-stage funding in the table.  

Program On-farm 
infrastructure

Off-farm 
infrastructure

Early-stage 
funding

Installation 
funding

USDA NRCS - EQIP Yes No Yes Yes

USDA NRCS - PL566 No Yes Sometimes Yes

USDA NRCS - RCPP Yes Yes Yes Yes

Reclamation Aging Infrastructure No Yes No Yes

Reclamation WaterSMART No Yes No Yes

EPA CWSRF No Sometimes No Yes

Congressionally directed spending Sometimes Yes No Yes
 

Table 1. Federal funding mechanisms that can support irrigation modernization. 

USDA NRCS – EQIP3 

EQIP provides technical and financial assistance to agricultural producers. Under EQIP, NRCS works 

with producers to develop and implement a “conservation plan” based on specific NRCS approved 

“practices,” such as changes to on-farm water delivery systems to conserve water. NRCS can reimburse 

producers for a portion of the cost of the each implemented practice. EQIP can be a powerful tool to 

support producers in on-farm projects but cannot be used in support of off-farm infrastructure 

modernization projects.   

USDA NRCS – PL5664 

NRCS’s Watershed Protection and Flood Prevention Operations Program manages funds appropriated 

under PL566. In recent years, PL566 funds have been a key driver for later stage irrigation district 

modernization project development and implementation in Oregon and are rapidly becoming more widely 

used in other states. Through PL566, NRCS is able to provide direct technical assistance to support 

project proponents moving through development and permitting processes, resulting in the creation of 

“watershed plan” National Environmental Policy Act (NEPA) documents. With an approved watershed 

plan, irrigation districts can apply for implementation funding that requires only 25% non-federal cost 

match. Watershed plans created as Environmental Assessments, a two-to-three-year process, can unlock 

 

3 https://www.nrcs.usda.gov/programs-initiatives/eqip-environmental-quality-incentives 
4 https://www.nrcs.usda.gov/programs-initiatives/watershed-and-flood-prevention-operations-wfpo-program 

https://www.nrcs.usda.gov/programs-initiatives/eqip-environmental-quality-incentives
https://www.nrcs.usda.gov/programs-initiatives/watershed-and-flood-prevention-operations-wfpo-program
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up to $25 million in federal funding. An Environmental Impact Statement, a three-to-five-year process, is 

required for larger funding amounts. 

While watershed plan approvals happen at the national level, PL566 planning efforts are largely driven by 

state NRCS offices, leading to differences in uptake and deployment. In Oregon, comprehensive early-

stage planning supported by Energy Trust creates baseline project priorities and documentation that feed 

into the PL566 process, resulting in over $160 million in PL566 awards.5 In most other states, where 

early-stage planning funding is less readily accessed, PL566 funds have been more difficult to unlock. 

One caveat exists in Montana, where the current NRCS State Conservationist previously served as the 

Assistant State Conservationist in Oregon. Drawing on successfully experiences in Oregon, NRCS 

Montana has more flexibly shaped their PL566 process to also support early-stage planning. 

USDA NRCS – RCPP6 

RCPP is a complex program described by NRCS as a “partner-driven approach to conservation that funds 

solutions to natural resource challenges on agricultural land.” Rules for the program were recently 

streamlined after the Inflation Reduction Act (IRA) appropriated significant new funds to RCPP, enabling 

it to expand beyond on-farm work to include off-farm water delivery system improvements that provide 

environmental and agricultural benefits. As with other NRCS programs, state and local offices become 

deeply involved in selected projects. Like EQIP, the program can provide direct technical assistance for 

late-stage project design and permitting. Financial assistance for project implementation comes as 

reimbursements based on authorized NRCS “practices” at set rates. The program offers up to 75% cost 

match for many practices, but the actual cost match is often reduced in many scenarios, sometimes 

leading projects to back out before installation.7 The newly appropriated funds and expanded 

programmatic abilities are increasing interest in RCPP funding as the agency is set to deploy record 

funding over the next several years. 

Reclamation Aging Infrastructure8 

The Bipartisan Infrastructure Law (BIL) appropriated $3 billion to Reclamation’s Aging Infrastructure 

account, offering loans for “Extraordinary Maintenance” (XM). XM loans can be used for the 

modernization of Reclamation-owned infrastructure, known as “reserved works” (Reclamation-owned 

and operated) or “transferred works” (Reclamation-owned, operated by third party, often an irrigation 

district). In some “emergency” circumstances, 35% of a loan may be forgiven. Loans are offered with 

interest rates set by Treasury in the year work begins, meaning current interest rates are relatively high. 

Reclamation’s area offices lead outreach on an annual basis to identify and propose projects for funding. 

Funding can be used for project planning purposes, however planning tends to be around discrete and 

known projects, rather than comprehensive planning to determine priorities. While XM loans have been 

used to support many projects, not all projects qualify and some districts do not find loans attractive or 

politically viable among their water users if repayment will require a long-term, significant increase in 

water delivery costs. 

Reclamation WaterSMART9 

Reclamation’s WaterSMART Water and Energy Efficiency grants can provide up to $5 million for a 

variety of modernization and energy projects that can completed within three years. The funds are 

 

5 Per data supplied by FCA. See Excel file include in the Appendix. 
6 https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program 
7 Personal conversation with Lisa Seales, Program Manager for the Deschutes River Conservancy, Nov. 28, 2023. 
8 https://www.usbr.gov/recman/pec/pec05-03.pdf 
9 https://www.usbr.gov/watersmart/docs/WaterSMART_FactSheet_2022.pdf 

https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program
https://www.usbr.gov/recman/pec/pec05-03.pdf
https://www.usbr.gov/watersmart/docs/WaterSMART_FactSheet_2022.pdf
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competitively awarded through a quasi-annual application process and require a 50% non-federal cost 

match. WaterSMART grants are targeted at projects that are ready to move into construction, and where 

NEPA reviews have already been completed. As such they are not used to support project development 

activities. Many smaller modernization and conduit hydropower projects have been supported by 

WaterSMART grants, but the total award and non-federal match requirements functionally limit their use 

to smaller projects, rather than projects at significant scale. 

EPA CWSRF10 

As described by the EPA, “the CWSRF program is a federal-state partnership that provides low-cost 

financing to communities for a wide range of water quality infrastructure projects...” Monies are passed 

from the EPA to the states for distribution as loans with below-market interest rates and favorable 

repayment terms, sometimes including a portion of principal forgiveness. The pass through to the states 

converts federal funding into non-federal funds that can be used as match for federal funds, making the 

monies very attractive for use in combination with PL566 when principal forgiveness can convert a 

portion of the loan to a grant. Maximum loan amounts may be set by the states related to their lending 

capacity in any given year. CWSRF loans have been successfully used by irrigation districts to fund a 

wide variety of modernization and energy projects and, valuably, can be deployed as construction 

financing. However, not all states have implemented CWSRF programs the same way and in some states 

irrigation districts and modernization projects are not eligible to apply for funds. In addition, CWSRF 

monies, as loans, are not typically used early in the project planning process, though they may be used for 

engineering and design purposes during later development steps if other grant funding cannot be found. 

Congressionally Directed Spending 

Known by a variety of names, such as earmarks, CDS is a direct federal appropriation to support a 

specific project. CDS funding amounts can vary widely, from tens of thousands to hundreds of millions of 

dollars. CDS can be a powerful tool to support project installations but is not widely available and may be 

inequitably distributed based on politics and relationships that favor certain states or well-connected 

entities. CDS funding is typically only used to support project installations. 

State Funding Mechanisms 
There are many state-level funding resources targeted at on and off-farm improvements to agricultural 

water delivery systems. For the purposes of this memo, the lead author reviewed 20 programs in nine 

states, shown in Table 2 below, to assess their key characteristics, such as eligible project types, 

competitiveness, frequency of funding availability, maximum funding amounts, and match requirements.  

Table 2 is not intended to be exhaustive; it does not attempt to cover all programs available in the listed 

states, it does not review philanthropic funding mechanisms, nor does it cover all of the 17 Western states 

where irrigation water is commonly delivered to agricultural producers from off-farm surface water 

sources. Nonetheless, as is discussed further below, many programs share similar characteristics and 

based on the experiences of the lead author, the list appears representative of the most commonly 

available funding mechanisms. Due to the large number of reviewed funding mechanisms, this memo 

synthesizes observations about key program characteristics rather than providing a detailed discussion of 

each program as was done for the federal funding sources. 

  

 

10 https://www.epa.gov/cwsrf 

https://www.epa.gov/cwsrf
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State Program On or 
Off-farm 
Eligibility 

Development or 
Implementation 

Funding 

 Maximum 
Funding  

Match 
required 

Arizona Water Infrastructure Finance Authority 
Water Conservation Grant Fund  

Both Implementation  $         250,000  25% 

Arizona Water Infrastructure Finance Authority 
Water Project Assistance Grant  

Off-farm Both  $      1,000,000  not 
indicated 

Arizona Water Irrigation Efficiency Program  On-farm Implementation  $      1,000,000  not 
indicated 

California Department of Food and Agriculture 
State Water Efficiency & Enhancement 
Program 

On-farm Implementation  $         200,000  not 
indicated 

California Department of Water Resources 
Agricultural Water Use Efficiency Grants  

Both Both  program 
closed  

 program 
closed  

California Office of Sustainability Water Grant 
Program 

Both Both  varies  varies 

Colorado Water Conservation Board Colorado 
Water Plan Grants  

Both Both  no limit 
indicated  

25-50% or 
more 

Colorado Water Conservation Board Water 
Supply Reserve Fund Grants  

Off-farm Both  no limit 
indicated  

50% 

Idaho Water Resource Board Aging 
Infrastructure Grant  

Off-farm Implementation  $      2,000,000  67% 

Montana Department of Natural Resources and 
Conservation Irrigation Development 
Grants  

Both Implementation  $           30,000  0-50% 

Montana Department of Natural Resources and 
Conservation Renewable Resource 
Grants  

Off-farm Both  $         125,000  0% 

Nevada Department of Conservation and 
Natural Resources Water Conservation 
and Infrastructure Initiative  

Off-farm Implementation  no limit 
indicated  

not 
indicated 

Nevada Division of Environmental Protection 
Water Project Grants and Loans  

Off-farm Implementation  no limit 
indicated  

not 
indicated 

New Mexico New Mexico Finance Authority Water 
Trust Board Grants and Loans  

Off-farm Implementation  no limit 
indicated  

minimum 
10% 

Oregon Energy Trust of Oregon Irrigation 
Modernization Planning Grants  

Off-farm Development  $         200,000  0% 

Oregon Oregon Water Resources Department 
Water Project Grants and Loans  

Off-farm Both  $      1,500,000  25% 

Oregon Oregon Watershed Enhancement Board 
Restoration Grants  

Both Implementation  $         500,000  25% 

Washington Conservation Commission Irrigation 
Efficiencies Grant Program  

On-farm Both  $         400,000  15% 

Washington Department of Ecology Columbia River 
Basin Water Management Grant  

Off-farm Both  no limit 
indicated  

0% 

Table 2. State funding mechanisms that can support irrigation modernization 

Project Types / Eligibility 

Most states offer funding or support for both on and off-farm improvements, sometimes from within the 

same program. About half of the surveyed funding mechanisms can provide support for at least some 

project development activities. Most funding or support for development activities is for pre-identified 

projects versus earlier stage funding support for comprehensive planning and project prioritization. 

https://www.azwifa.gov/programs/funding-type/wcgf
https://www.azwifa.gov/programs/funding-type/wcgf
https://www.azwifa.gov/programs/incentives/wpag
https://www.azwifa.gov/programs/incentives/wpag
https://extension.arizona.edu/water-irrigation-efficiency-program
https://www.cdfa.ca.gov/oefi/sweep/
https://www.cdfa.ca.gov/oefi/sweep/
https://www.cdfa.ca.gov/oefi/sweep/
https://water.ca.gov/Work-With-Us/Grants-And-Loans/Agriculture-Water-Use-Efficiency
https://water.ca.gov/Work-With-Us/Grants-And-Loans/Agriculture-Water-Use-Efficiency
https://www.dgs.ca.gov/OS/Resources/Page-Content/Office-of-Sustainability-Resources-List-Folder/Water-Grant-Program
https://www.dgs.ca.gov/OS/Resources/Page-Content/Office-of-Sustainability-Resources-List-Folder/Water-Grant-Program
https://cwcb.colorado.gov/funding/colorado-water-plan-grants
https://cwcb.colorado.gov/funding/colorado-water-plan-grants
https://cwcb.colorado.gov/funding/water-supply-reserve-fund-grants
https://cwcb.colorado.gov/funding/water-supply-reserve-fund-grants
https://idwr.idaho.gov/iwrb/programs/financial/aging-infrastructure-grant/
https://idwr.idaho.gov/iwrb/programs/financial/aging-infrastructure-grant/
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dnrc.mt.gov/Conservation/Grant-and-Loan-Programs/Renewable-Resource-Grants-and-Loans/Irrigation-Development-Grants
https://dcnr.nv.gov/nwcii
https://dcnr.nv.gov/nwcii
https://dcnr.nv.gov/nwcii
https://ndep.nv.gov/water/financing-infrastructure/grants
https://ndep.nv.gov/water/financing-infrastructure/grants
https://www.nmfinance.com/water-project-fund/
https://www.nmfinance.com/water-project-fund/
https://www.energytrust.org/renewable-energy/irrigation-modernization/
https://www.energytrust.org/renewable-energy/irrigation-modernization/
https://www.oregon.gov/OWRD/programs/FundingOpportunities/WaterProjectGrantAndLoans/Pages/default.aspx
https://www.oregon.gov/OWRD/programs/FundingOpportunities/WaterProjectGrantAndLoans/Pages/default.aspx
https://www.oregon.gov/oweb/grants/Pages/restoration.aspx
https://www.oregon.gov/oweb/grants/Pages/restoration.aspx
https://www.scc.wa.gov/programs/irrigation-efficiencies-grant-program-iegp
https://www.scc.wa.gov/programs/irrigation-efficiencies-grant-program-iegp
https://ecology.wa.gov/about-us/payments-contracts-grants/grants-loans/find-a-grant-or-loan/columbia-river-basin-water-management-gran
https://ecology.wa.gov/about-us/payments-contracts-grants/grants-loans/find-a-grant-or-loan/columbia-river-basin-water-management-gran
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Competitiveness / Funding Frequency 

Most funding mechanisms are competitive, and most offer an application window once per year. A few 

offer application windows more than once per year and some are only open once every two years. 

Application review and awards from most programs happen within 2-10 months after the close of the 

competitive window. Contracting typically follows which can add several additional months before a 

successful applicant is able to start work and/or use the awarded funding.  

Maximum Funding Amounts / Match Requirements 

A wide range of maximum funding amounts and match requirements were found in the surveyed 

programs. Maximum funding related to project implementation is typically much greater than maximum 

funding for project development support. For programs with no maximum funding limits on individual 

projects, often a functional limit exists based on total funding available to the program via a state 

appropriation.  

Additional State Funding Mechanism Considerations 

Energy Trust of Oregon’s funding mechanism to support irrigation modernization is an outlier. Relative 

to the other surveyed programs, Energy Trust’s funding is focused on early-stage project development, is 

non-competitive, doesn’t require match, and can be quickly deployed. The structure and results associated 

with these characteristics are explored in detail later in the memo. 

Also notable, two recent studies from agricultural extension offices in Oklahoma and Oregon indicate that 

funding mechanisms are a barrier to increasing uptake of irrigation modernization. While both studies 

were focused on on-farm improvements, the results echo the anecdotal experiences of the lead author in 

working with irrigation districts on off-farm improvements. From the Oklahoma study:  

“According to the 2018 survey, a major barrier was related to financial challenges. Thirty-five 

percent of farmers said that they could not finance improvements, up from 26% mentioning this 

barrier in both 2013 and 2008 surveys. Twenty-five percent of producers mentioned that 

improvements would not reduce costs enough to cover installation costs and 26% noted that 

landlord would not share in costs. Only 16% of producers mentioned that water and energy 

conservation was simply not their priority, which shows a decline when compared to 19% in 

2013 and 29% in 2008.”11 

Findings in the Oregon study were similar: 

“While funding programs were extremely well utilized, producers noted that funding systems 

could be challenging to navigate, and application processes were often extensive and had slow 

turnaround times… It was also recommended that services be expanded to improve application 

assistance and turnaround times and that cost-share parameters be updated to account for 

inflation and increased losses due to drought and heat.”12 

 

11 Mehata, Mukesh & Taghvaeian, Saleh. 2020. Irrigated Agriculture in Oklahoma. Oklahoma State University 

Cooperative Extension Service. https://extension.okstate.edu/fact-sheets/irrigated-agriculture-in-oklahoma.html 
12 Dinsdale, Berit & Re, María & Tomasek, Abigail. 2023. Beating the Heat: A Statewide Assessment of Drought 

and Heat Mitigation Practices (and Needs) with Oregon-farmers and Ranchers. Oregon State University Extension 

Service. https://extension.oregonstate.edu/sites/default/files/documents/58891/drought-heat-final-report61623-

edited-71123.pdf 
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In addition, agricultural producers surveyed for the Oregon study noted the need for both on and off-farm 

improvements to happen in tandem: 

“These producers suggested that no on-farm infrastructure upgrades would adequately manage 

drought and heat pressures if certain off-farm infrastructure upgrades were not also pursued.”13 

Funding Mechanisms Supporting Conduit Hydropower 
The U.S. Department of Energy’s Water Power Technologies Office has supported the creation of 

centralized data sources that facilitate research into hydropower projects. Knowing where hydropower has 

been installed in recent years, it is possible to dig into the federal and state funding sources that can 

support projects in areas where success has occurred and investigate other factors that may be influencing 

project uptake, such as through the 2017 National Renewable Energy Laboratory report, “State Models to 

Incentivize and Streamline Small Hydropower Development.”14  

To investigate where hydropower has been successfully installed in recent years, data was extracted from 

the HydroSource 2023 Existing Hydropower Assets (EHA) Plant Database,15 produced by Oak Ridge 

National Laboratory. Table 3, below, shows a count of all new hydropower installations completed under 

Federal Energy Regulatory Commission (FERC) Exemptions, FERC Qualifying Conduits, or Bureau of 

Reclamation Lease of Power Privilege processes, by state, since the year 2000.16  

To support a comparison between states and begin considering regional or local factors, the installations 

found in the HydroSource data were compared to the total national conduit hydropower capacity 

potential,17 the state percentage of electric utility customers served by investor-owned utilities (IOUs),18 

average retail electricity prices,19 and population.20 

 

13 Ibid. 
14 Curtis, Taylor, et. al. State Models to Incentivize and Streamline Small Hydropower Development. United States. 

https://doi.org/10.2172/1407466 
15 Johnson, M. et. al. 2023. Existing Hydropower Assets (EHA) Plant Database, 2023. HydroSource. United States. 

https://doi.org/10.21951/EHA_FY2023/1972057 
16 N.B. HydroSource data does not include the year of commercial operation for all projects. Table 3 includes data 

for all projects where the commercial operation year was specified (90) and all blanks (78), as the lead author 

recognized several projects that had been constructed since 2000 where the commercial operation date was not 

specified. As such, Table 3 may overstate the number of installed projects. HydroSource data is included in the 

Appendix. 
17 Kao, Shih-Chieh, et. al. An Assessment of Hydropower Potential at National Conduits. United States. 

https://doi.org/10.2172/1890335 
18 Annual Electric Power Industry Report, Form EIA-861, Sales to Ultimate Customers. 

https://www.eia.gov/electricity/data/eia861/  
19 U.S. Energy Information Administration’s U.S. Electricity Profile 2022. https://www.eia.gov/electricity/state/.  
202022 annual estimates made by the U.S. Census Bureau. https://www2.census.gov/programs-

surveys/popest/tables/2020-2022/state/totals/NST-EST2022-POP.xlsx.  

https://www.eia.gov/electricity/data/eia861/
https://www.eia.gov/electricity/state/
https://www2.census.gov/programs-surveys/popest/tables/2020-2022/state/totals/NST-EST2022-POP.xlsx
https://www2.census.gov/programs-surveys/popest/tables/2020-2022/state/totals/NST-EST2022-POP.xlsx
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State CA CO OR ID UT Next 19 

states

Total

Installed projects since 2000 48       32       23       18       9         38        168    

Percent of all installed projects 29% 19% 14% 11% 5% 23%

Installed capacity (MW) 51       53       15       14       15       16        165    

Percent of installed capacity 31% 32% 9% 9% 9% 10%

ORNL total identified conduit 

capacity potential

243    204    77       62       64       426      1,076 

Ratio of installed capacity to 

identified potential

21% 26% 19% 23% 24% 4%

Percent of electric utility customers 

served by investor-owned utilities

58% 57% 74% 84% 74% N/A

Avg. retail electricty rate (per kWh) 0.22$ 0.12$ 0.09$ 0.09$ 0.09$ N/A

State population (millions)        39          6          4          2          3 N/A
 

Table 3. Conduit Hydropower Installations since 2000 

There are several important observations and considerations that can be drawn from Table 3: 

1. Most states have installed little to no new hydropower since 2000, with nearly 80% of all projects 

appearing in only five states.  

2. The ratio of installed capacity to the ORNL identified conduit potential is relatively similar for 

the top five states. There are several states, not shown in the table, that have significant identified 

conduit hydropower potential but few recent installations. 

a. Washington: 119MW of potential but only two installations (50kW installed capacity, 9 

cent power, 43% served by IOUs) 

b. New York: 66MW of potential but only two installations (435kW installed capacity, 18 

cent power, 74% served by IOUs) 

c. Texas: 57MW of potential but only one installation (1.3MW installed capacity, 10 cent 

power, 9% served by IOUs) 

Below, the federal and state funding mechanisms and the local or regional factors that may have 

influenced successful installations are briefly explored for the top five states.  

Federal Funding Mechanisms 
There are three commonly used federal funding mechanisms that can support conduit hydropower 

development and implementation. Given the nationwide availability of these programs, they set a floor for 

all projects but may not be sufficient to overcome regional or local barriers on their own. 

• USDA Rural Energy for America Program (REAP) grants and loans21 

• DOE Section 242 Hydroelectric Production Incentive Program, and 

• The Investment and Production Tax Credits (ITC/PTC) 

 

21 https://www.rd.usda.gov/programs-services/energy-programs/rural-energy-america-program-renewable-energy-

systems-energy-efficiency-improvement-guaranteed-loans 
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USDA REAP 

USDA’s REAP program can provide grant funding for renewable energy project development activities22 

or installations. REAP offers funding for project development activities through Renewable Energy 

Development Assistance (REDA) grants, the Technical Assistance Grant (TAG) program, and the 

Renewable Energy Systems & Energy Efficiency Improvement Guaranteed Loans & Grants program 

(RES/EEI). With some exceptions, eligibility is limited to rural areas as defined by USDA and projects 

serving agricultural producers or rural small businesses. REAP programs were previously offered through 

annual application windows but the frequency has increased to quarterly to support new appropriations 

through BIL and IRA. 

REDA is structured differently than many programs, offering grants of up to $100,000 for eligible 

entities, enabling the entity to provide energy audits or renewable energy project development assistance 

to eligible agricultural producers or rural small businesses. TAG provides project development funding 

through grants of $20,000 or less. RES/EEI can provide project installation grants of up to $1 million 

requiring at least 50% non-federal match. Some states limit installation grants to $20,000 or less.  

DOE Section 242 

The Section 242 Hydroelectric Production Incentive Program can provide an ~2 cent per kWh incentive 

for generation, up to $1 million annually, during the first 10 years of commercial operation of a new 

conduit hydropower project. This incentive can help projects overcome low power purchase agreement 

rates. Historically, the program was inconsistently funded by Congress, limiting its effectiveness, but the 

BIL provided a new appropriation expected to last several years, which may encourage project uptake. 

The program can only be accessed once a project reaches commercial operation and cannot help during 

development activities. 

ITC / PTC 

The ITC and PTC are long standing tax credits that have not always treated hydropower projects the same 

as other renewable energy technologies. The passage of the IRA put hydropower on the same footing as 

other renewables, enabling these tax credits to further support project installations. As with Section 242, 

the tax credits can only be accessed once a project reaches commercial operation. Historical funding 

patterns with the PTC created boom and bust cycles in the development of utility scale wind,23 showing 

how unstable funding over time can impact project development and deployment. 

State Funding Mechanisms and Other Regional/Local Considerations 
Funding mechanisms and other potential factors for success were researched for each of the top five states 

found in Table 3: 

California 

As seen in Table 3, California leads with the largest number of project installations and is close to 

Colorado in total installed capacity. Several funding mechanisms that could have supported conduit 

hydropower projects have come and gone over time, including the California Energy Commission’s 2019 

 

22 https://www.rd.usda.gov/programs-services/energy-programs/rural-energy-america-technical-assistance-grant-

program 
23 https://www.washingtonpost.com/news/wonk/wp/2012/11/26/the-rise-and-fall-of-the-u-s-wind-industry-in-one-

chart/ 
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Renewable Energy for Agriculture Program.24 At present, there do not appear to be any state funding 

mechanisms that would support conduit hydropower installations.  

However, California’s energy market forces and policies provide other strong incentives to support 

project development. The state has high retail electricity prices coupled with favorable net metering laws. 

In particular, the Renewable Energy Self-Generation Bill Credit Transfer (RES-BCT), creates a flexible 

form of virtual net metering open to irrigation districts. As described by the California Public Utility 

Commission: 

“This tariff enables local governments and universities to share generation credits from a system 

located on one government-owned property with billing accounts at other government-owned 

properties. The system size limit under RES-BCT is 5 MW, and bill credits are applied at the 

generation-only portion of a customer’s retail rate.”25 

In addition, the state’s Net Energy Metering Aggregation (NEMA) program allows a similar result for 

agricultural producers. 

“NEMA allows an eligible customer-generator to aggregate the electrical load from multiple 

meters, and NEM credits are shared among all property that is attached, adjacent, or contiguous 

to the generation facility… For example, an agricultural customer could use a single renewable 

generation system to provide NEMA bill credits to offset the electrical load from their home as 

well as from an irrigation pump located on an adjacent parcel.”26   

In 2020, to further support development, the California Energy Commission produced, “California's In-

Conduit Hydropower Implementation Guidebook, A Compendium of Resources, Best Practices, and 

Tools.”27  

Together, market forces and energy policies may have resulted in developers and project proponents 

being willing to take on the risk to explore and finance projects without additional support being 

necessary.  

Colorado 

As shown in Table 3, Colorado installed the greatest capacity and the second largest number of conduit 

hydropower projects over the period and the state has taken several proactive steps to support hydropower 

installations. 

The Colorado Department of Agriculture created the ACRE3 (Advancing Colorado’s Renewable Energy 

and Energy Efficiency) program in 2007 to support renewable energy and energy efficiency projects 

among agricultural producers. ACRE3 uses RCPP funding to offer an Irrigation Hydro support program28 

which provides financial and technical assistance through funding from the USDA’s RCPP, EQIP, and 

REAP programs. The program’s website states a goal of supporting the installation of 30 integrated 

hydromechanical or hydroelectric power systems across Colorado in the next four years. ACRE3 is only 

available for on-farm projects and can support project development and installation for both hydropower 

 

24 https://www.energy.ca.gov/programs-and-topics/programs/renewable-energy-agriculture-program 
25 https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/customer-generation 
26 Ibid. 
27 https://www.energy.ca.gov/publications/2020/californias-conduit-hydropower-implementation-guidebook-

compendium-resources.  
28 https://ag.colorado.gov/conservation/acre3/rcpp.  

https://www.energy.ca.gov/publications/2020/californias-conduit-hydropower-implementation-guidebook-compendium-resources
https://www.energy.ca.gov/publications/2020/californias-conduit-hydropower-implementation-guidebook-compendium-resources
https://ag.colorado.gov/conservation/acre3/rcpp
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and irrigation upgrades. The program has application periods twice per year and requires 25-50% match 

from the agricultural producer. 

Additionally, in 2010 Colorado developed a Memorandum of Understanding with the Federal Energy 

Regulatory Commission (FERC) to streamline permitting processes,29 resulting in five projects reaching 

commercial operation by 2014.30 This MOU predated the Hydropower Regulatory Efficiency Act of 2013 

which simplified the FERC permitting process for qualifying conduit hydropower facilities. 

Notwithstanding the ACRE3 program, most of the conduit hydropower installations in Colorado appear to 

have been developed by municipalities, electric utilities, or irrigation districts rather than agricultural 

producers. The success of these projects is not easily attributable to any single support factor and may be 

more driven by specific local circumstances, such as the Delta-Montrose Electric Association installing 

five conduit hydropower projects to meet energy needs and stabilize electricity rates.31  

Utah and Idaho 

Neither Utah nor Idaho have state funding mechanisms that directly target conduit hydropower projects.  

Like Colorado, it is more difficult to identify clear factors that may have supported the hydropower 

development that occurred in these states.  

As identified in the HydroSource data, Idaho’s hydropower installations range from 20kW to 2.3MW in 

capacity and are owned by a mix of irrigation districts, municipalities, and private developers. Several of 

the irrigation districts that developed new conduit hydropower facilities also own older, larger traditional 

hydropower facilities. This experience with hydropower may be a factor supporting the development of 

newer facilities. 

Utah’s hydropower installations range from 40-800kW in capacity with one 13MW plant that is an outlier 

in several ways. The 13MW Jordanelle plant is a traditional hydropower facility that was jointly 

developed by an electric utility and water conservancy district. The state’s smaller installations are owned 

by a mix of irrigation and water districts, municipalities, and private developers.  

Oregon 

As in California, Oregon has had several grant and loan programs that have come and gone but which 

were able to support the development of conduit hydropower projects.  

Past programs included: 

• Community Renewable Energy Feasibility Fund32 (CREFF): CREFF provided grants of up to 

$50,000 to support the development of renewable energy projects. Grants to successful projects 

were intended to be repaid over time. It is unclear if repayments ever occurred as the program 

became fully subscribed by 2017 and was never re-opened.  

• Renewable Energy Development (RED) Grants:33 RED grants provided up to $250,000, up to 

35% of project costs, for the installation of new renewable energy systems. The grant was 

 

29 Marriot, C. (2010) Colorado Signs MOU for Small Hydro Development with FERC. Stoel Rives. 

https://www.lawofrenewableenergy.com/2010/09/articles/renewable/hydropower/colorado-signs-mou-for-small-

hydro-development-with-ferc/.  
30 Colorado Energy Office. (2014) The Colorado State Energy Report 2014. State of Colorado. 

https://energyoffice.colorado.gov/about-us/reports.  
31 https://coloradosun.com/2018/10/18/dmea-breakup-tri-state-renewable/  
32 https://www.energybot.com/incentives/oregon/community-renewable-energy-feasibility-fund-program-3874.html  
33 https://www.oregon.gov/energy/incentives/pages/renewable-energy-grants.aspx  

https://www.lawofrenewableenergy.com/2010/09/articles/renewable/hydropower/colorado-signs-mou-for-small-hydro-development-with-ferc/
https://www.lawofrenewableenergy.com/2010/09/articles/renewable/hydropower/colorado-signs-mou-for-small-hydro-development-with-ferc/
https://energyoffice.colorado.gov/about-us/reports
https://coloradosun.com/2018/10/18/dmea-breakup-tri-state-renewable/
https://www.energybot.com/incentives/oregon/community-renewable-energy-feasibility-fund-program-3874.html
https://www.oregon.gov/energy/incentives/pages/renewable-energy-grants.aspx
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available from 2012-2019 and may have supported the installation of conduit hydropower 

projects installed by irrigation districts or agricultural producers. The program did not support 

project development activities. 

• Business Energy Tax Credit34 (BETC): The BETC provided up to a 50% tax credit for the 

installation of renewable energy facilities owned by for-profit entities. A pass-through program 

allowed the credits to be sold at a discount, enabling not-for-profit entities to benefit as well. This 

pass through supported the development of several irrigation district conduit hydropower projects 

in the state. The program did not support project development and ended in 2014. 

Current state funding mechanisms include: 

• Community Renewable Energy Grant Program35 (CREP): The CREP program provides grants of 

up to $100,000 for project planning and develop and up to $1,000,000 for project installation. Up 

to 50% match funding can be required, with match being reduced or eliminated for projects that 

will serve disadvantaged communities. Funding under the program has been awarded through 

annual application windows.  

• Energy Trust of Oregon36: As described in detail in the sections that follow, Energy Trust offers 

grants of up to $200,000 for project development activities, requiring 50% match. The 

organization also offers grants for project installations, with no limit on grant amounts and match 

requirements tailored to the finances of each individual project. Energy Trust’s Project 

Development Assistance (PDA) programs supported 21 of the 23 installed projects in 

HydroSource. One project was ineligible for an Energy Trust grant due to programmatic 

restrictions for projects where the electricity would not be sold to one of the utilities that fund the 

organization’s programs. The other project simply never reached out for assistance. Energy 

Trust’s programs are unique in having supported most projects installed in the state. 

 

Energy Trust’s Project Development Assistance Programs 
Energy Trust is a non-profit organization delivering grant funding (referred to by the organization as 

“incentives”) to support residential, commercial, and industrial energy efficiency projects and renewable 

energy systems less than 20MW in nameplate capacity. The bulk of Energy Trust’s funding comes from 

system benefit charges levied as fees on the ratepayers of Oregon’s investor-owned utilities, with the 

organization operating under a contract with the Oregon Public Utility Commission (OPUC) since 2002.  

Among the organization’s offerings, Energy Trust provides funding to support hydropower, geothermal, 

and biopower projects moving through development steps as well as separate installation grants to assist 

projects in reaching commercial operation. The organization also provides funding to support irrigation 

modernization planning efforts as a method of developing a pipeline of potential conduit hydropower 

projects. 

Since approximately 2008, Energy Trust has offered “Project Development Assistance” (PDA) for 

renewable energy projects, analogous to what the Department of Energy often terms “Technical 

Assistance” (TA).  

 

34 https://harrang.com/wp-content/uploads/2013/05/031709-BETC1.pdf   
35 https://www.oregon.gov/energy/Incentives/Pages/CREP.aspx  
36 https://www.energytrust.org/incentives/renewable-energy-hydropower/  

https://harrang.com/wp-content/uploads/2013/05/031709-BETC1.pdf
https://www.oregon.gov/energy/Incentives/Pages/CREP.aspx
https://www.energytrust.org/incentives/renewable-energy-hydropower/
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Through PDA, Energy Trust provides funding or other direct support to project proponents trying to 

move projects through development steps such that a go/no-go decision can be reached to move a project 

into construction or through another prerequisite development activity. Energy Trust’s PDA programs 

support the decision-making of project proponents, which de-risks later funding that can support 

successful project installations. From Energy Trust’s perspective, providing funding for a feasibility study 

that determines a project concept is not feasible is considered a success because it enables the project 

proponents to move on to other projects that may be feasible while avoiding further spending in later, 

higher cost and higher risk project development stages. 

The methods and scope of Energy Trust’s PDA offerings have evolved over time, with robust, stable 

offerings in place for conduit hydropower since ~2011 and irrigation modernization planning since 

~2014. Energy Trust’s 2022 Annual Report to the OPUC succinctly describes the organization’s PDA 

support: 

“The primary purpose of project development assistance is to increase the number of distributed 

renewable energy generation projects in Oregon by lowering early-stage development barriers and 

financial risk. Through project development assistance, Energy Trust builds a pipeline of potential 

projects that have achieved critical preconstruction activities, including technical and financial 

assessments. Development assistance also prepares proposed project owners to apply for Energy 

Trust installation incentives and other sources of financial support. The early-stage analyses 

delivered through development assistance, such as feasibility studies, build and reinforce Energy 

Trust’s awareness of market factors and other considerations important for supporting distributed 

renewable energy resources while helping individual projects leverage other incentives, construction 

services and long-term financing.  

 

Applications for project development assistance must be received and approved by Energy Trust 

prior to the start of the proposed development activity. Project development assistance incentive 

funds are provided as a reimbursement following completion of the activity and proof of full payment 

to all contractors. Incentive funding typically equates to 50% of the project activity cost, up to a 

maximum of $200,000 per project. Project proponents have a significant financial stake in 

development activities, helping ensure that activities are necessary and fiscally prudent. Common 

examples of project development activities include feasibility and design studies, feedstock studies, 

irrigation district modernization technical investigations and assessments, and transmission and 

interconnection studies. In addition to this assistance, Energy Trust project development assistance 

funding supports regional energy planning and energy resilience investigations.  

 

While project proponents using any eligible technology may apply for project development assistance 

incentives, staff focus most outreach efforts in two key areas:   

• Electricity generation from the combustion of biogas, which is produced from the anaerobic 

digestion of organic material (i.e., wastewater sludge, fat/oils/grease, food processing 

material) at water resource recovery facilities.  

• Hydroelectric projects made possible from the modernization (i.e., piping) of irrigation water 

delivery infrastructure (canals, ditches and laterals) by irrigation districts.” 
 

In the statement above, Energy Trust notes three key purposes in offering PDA: 

1) To increase project installations. 

2) To build a pipeline of projects ready for installation funding. 

3) To learn about market factors that may need to be understood or addressed through other 

programmatic efforts. 
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By maintaining focus on these purposes over the last decade, and providing a stable, long-term source of 

early-stage funding to support project planning and development, Energy Trust may have had a 

significant impact on small scale project development in Oregon. 

Energy Trust’s PDA Funding Mechanisms 
Energy Trust has two different PDA funding mechanisms. This memo distinguishes the offering available 

to conduit hydropower projects as "Standard" PDA to differentiate it from the PDA offering specific to 

irrigation modernization projects. In both cases, incentive funds must be pre-authorized by Energy Trust 

and the activities which the funding is intended to support must not have yet begun. In addition, grants are 

restricted to support only projects where any resulting energy generation would be delivered to one of the 

investor-owned utilities that fund Energy Trust’s programs. 

“Standard” PDA 
Energy Trust’s “standard” PDA program offers up to $200,000 in funding to support conduit hydropower 

projects, paid as a reimbursement, and requiring a 50% cost match. Funds are accessed through a three-

step process: Project Enrollment, Request for Funding, and Reimbursement. Project proponents are 

encouraged communicate with Energy Trust staff throughout the stages of the process to enable staff to 

develop familiarity with the proposed project and the project team. Through these interactions, Energy 

Trust staff may support project proponents in choosing best practices to limit both developer and 

organizational risk. 

• Enrollment: Project proponents submit a five-page application37 which captures proposed 

project and project team details used to determine eligibility. If eligible, Energy Trust can sign the 

enrollment form which acts as a master contract between Energy Trust and the project proponent. 

With the contract in place, project proponents can submit one or more requests in the second step. 

 

• Request for Funding: In this step, via a second form38 and attachments, project proponents 

submit details related to one or more eligible activities that are needed to support the project 

moving through development processes. Information requested includes scope(s) of work for one 

or more proposed eligible activities and their associated deliverables, budgets and schedules, and 

qualifications and potential conflicts of interest for the contractor(s) who would perform the 

work. Activities must be performed by third-party contractors; self-performed work is not 

eligible.  

Energy Trust considers the following activities and costs ineligible for project development 

assistance funding:  

o Purchase of equipment or facilities or investment in a physical asset  

o Purchase or leasing of land or resources  

o Permit fees 

o Closing costs and other costs involved with finalizing a deal with an investor 

o Project Proponent’s or owner(s)’ own time and materials towards the proposed project 

development work 

o Activities already started or completed 

o Proposed projects without any electric generation objectives 

 

37 Form 910E, see Appendix. 
38 Form 930RF, see Appendix. 

https://www.energytrust.org/incentives/renewable-energy-hydropower/
https://www.energytrust.org/renewable-energy/irrigation-modernization/
https://www.energytrust.org/renewable-energy/irrigation-modernization/
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Energy Trust staff with expertise in project development processes often meet with project 

proponents in person or virtually to discuss potential activities that could be included in a funding 

request. These discussions support Energy Trust’s understanding of project needs and support 

less experienced project proponents in understanding project development best practices. For 

example, Energy Trust staff may suggest breaking up multiple activities into smaller units with 

offramps that can minimize financial exposure, or which may enable a development path pivot 

depending on what is learned during an activity. Working closely with project proponents, 

Energy Trust receives a higher percentage of funding request applications that can be quickly 

approved versus rejected. 

 

As with the enrollment form, the Request for Funding form is relatively short to minimize time 

and costs for both project proponents and reviewers. Energy Trust is often able to review and 

approve or deny funding requests in a matter of hours, enabling project proponents to move 

quickly. Upon approval, project proponents can allow their contractor(s) to begin work on the 

approved activity(ies).  

 

• Reimbursement: Upon completion of the approved activity(ies), the project proponent is 

required to pay all contractors in full. The project proponent submits the deliverables required 

under the funding request along with proof of payment to Energy Trust. Energy Trust then 

provides a 50% reimbursement, with checks sent typically within 2-4 weeks of receipt of 

documentation.  

 

Energy Trust staff commonly discuss the outcome(s) of the activity(ies) with the project 

proponent and support project proponents in considering appropriate next steps, which can 

include submitting additional Requests for Funding to perform additional development activities. 

This cycle can repeat many times, up to the $200,000 funding limit, until a proposed project is 

found to be no longer viable, or the project applies for an installation incentive. 

Irrigation Modernization PDA  
The “Standard” PDA program works well for pre-identified potential conduit hydropower locations and 

other small scale renewable energy project developments. However, Energy Trust realized that a different 

approach was necessary to support the conduit hydropower project opportunities that can be made 

possible through the modernization and piping of irrigation water delivery infrastructure.  

Energy Trust recognized that irrigation district modernization could create new conduit hydropower sites 

but that the districts in Oregon lacked access to a stable source of early-stage, flexible funding which 

could support the planning and design of piping projects that might result in the identification of 

hydropower sites. Energy Trust hypothesized that if districts were better able to plan piping projects, the 

conduit hydropower sites that were identified could then be funneled into the organization’s “Standard” 

PDA program. 

In 2014, Energy Trust held an RFP to solicit contractors able to provide the specialized support and 

services needed and to help design what would become the organization’s Irrigation Modernization 

Program. Farmers Conservation Alliance (FCA) won the RFP and worked with Energy Trust to design 

what would become a PDA offering specific to irrigation modernization. The resulting program differs 

from the “Standard” PDA program in its goals and outcomes, enrollment and activity processes, match 

requirements, and payment processes.  
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Importantly, though separate from the PDA program, Energy Trust also provided FCA with an annual 

“programmatic” budget to support program development and outreach activities with irrigation districts 

and other stakeholders. 

• Goals and outcomes: Energy Trust’s intention, as noted above, is to support the identification 

of conduit hydropower sites that could be assisted through development activities in the 

“Standard” PDA program, which can provide support and funding for project proponents from 

project concept to the point of making a go/no-go decision on construction. Similarly, Irrigation 

Modernization PDA is highly flexible and can support irrigation districts with characteristics that 

are favorable for hydropower potential through comprehensive planning for the modernization of 

water delivery infrastructure. While “Standard” PDA often supports late-stage project 

development activities, like final design and interconnection assistance, Irrigation Modernization 

PDA tends to fund the earliest stages of the project development process, with handoffs to other 

funders that take piping projects through final design and financing.  

 

• Contracting and enrollment process: In “Standard” PDA, Energy Trust contracts directly 

with project proponents. In Irrigation Modernization PDA, Energy Trust has contracts with both 

FCA, to deliver services, and the project proponent, typically an irrigation district, with whom 

FCA works. Energy Trust’s contract with FCA allows FCA’s staff and subcontractors to perform 

a wide variety of modernization planning services to the project proponent. Energy Trust also 

enters into a standardized contract with each project proponent which spells out the terms and 

conditions of the funding.  

o Using “programmatic” funding, FCA does outreach to project proponents to assess their 

readiness to participate in modernization processes and their underlying characteristics to 

see if they are likely to have hydropower potential. For project proponents with good 

readiness and potential FCA submits a hydropower potential assessment for Energy 

Trust’s review. If Energy Trust concurs with FCA’s assessment, FCA may support the 

project proponent in signing Energy Trust’s contract and submit work order specifying 

the types of activities to be performed on district’s behalf by FCA or its subcontractors. 

Energy Trust then reviews the submissions for approval, modification, or denial. Energy 

Trust and FCA can also amend the work order specifics, if needed, through an email 

exchange. 

 

• Funding amounts and match requirements: As with the “Standard” PDA program, Energy 

Trust may provide up to $200,000 to support the activities specified by FCA on behalf of the 

enrolled project proponent. In the early years of the program, for several very large irrigation 

districts, Energy Trust provided up to $400,000. However, unlike the “Standard” PDA program, 

there is no match requirement for project proponents in the Irrigation Modernization PDA 

program. Energy Trust chose to waive match requirements for the program for several reasons. In 

its early years, the organization considered the program ‘experimental’ and wanted to reduce or 

eliminate participation risk for project proponents. In addition, Energy Trust recognized that 

match funding was a significant participation barrier for most irrigation district project 

proponents. The organization has not chosen to add a match requirement, believing that the lack 

of match is one of the factors of the program’s success. 

  

• Payment processes: In contrast to the “Standard” PDA program, where Energy Trust’s funding 

is provided as a reimbursement after the project proponent has paid its contractors in full, 
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payments in the Irrigation Modernization PDA program are made to FCA monthly, based on time 

and materials invoicing. This payment structure supports FCA’s cash flow while recognizing the 

organization as a trusted service provider. 

Figure 1, below, shows the differences in the contractual structures and payment flows between Energy 

Trust’s Standard PDA and Irrigation Modernization PDA programs. 

 

Figure 1. Contractual and Payment Differences in Energy Trust's PDA Programs 

Energy Trust PDA Metrics and Outcomes 

Energy Trust staff provided several metrics that are helpful in building a further understanding of the 

overall reach and cost of their PDA programs.39 

 

• Average time required for Energy Trust staff to approve or deny a PDA application once it is 

received: 4-8 hours 

• Average number of projects supported with PDA annually (2015-2022): 25 total 

o Hydropower under Standard PDA: 9 

o Irrigation Modernization PDA: 16 

• Average amount of PDA funding deployed to projects annually (2015-2022): $1.28 million total 

o Hydropower under Standard PDA: $135,000 

o Irrigation Modernization PDA: $1.15 million 

• Total number of hydropower projects that have reached commercial operation where Energy 

Trust provided an installation incentive (2008-2022): 19 

 

39 Personal communication with Dave Moldal, Senior Program Manager, November 9, 2023. 
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• Total additional funding leveraged by Farmers Conservation Alliance in support of Irrigation 

Modernization projects as a result of Energy Trust’s investments:40 $279 million 

 
In 2022, Energy Trust published a review of the organization’s Irrigation Modernization Program (IMP), 

conducted through a contract with Apex Analytics, to better understand the program’s outcomes and 

potential from a market transformation perspective. The report41 includes an important conclusion that 

speaks to the success of the program: 

“The IMP functions as a market transformation program, and its potential to expand available 

funding and support for irrigation modernization is central to its market transformation 

objectives. The scope of irrigation modernization projects is typically too large for an irrigation 

district to complete independently in a timely and comprehensive way. As a result, the most 

effective way to meet the market transformation objective of generating market-wide adoption 

that will extend beyond the program’s support is to build a network of organizations and funders 

working to support irrigation modernization. The IMP has done this successfully by 

demonstrating the specific benefits of irrigation modernization projects and generating a pipeline 

of projects ready to receive available support. Most notably, these efforts contributed to the 

reauthorization of the NRCS Watershed Protection and Flood Prevention Program (PL 83-566) 

funding, which has supported large numbers of irrigation modernization projects in Oregon and 

other states.” 

Energy Trust’s Programmatic Learnings from PDA 

Energy Trust’s 2022 annual report notes that one of the organization’s goals for to PDA is to, “learn about 

market factors that may need to be understood or addressed through other programmatic efforts.” The 

report goes on to provide a window into the learnings they gain through their PDA offering: 

“Energy Trust’s project development assistance incentive offer is designed to address 

development barriers and challenges. In 2022, lingering impacts on the supply chain from the 

pandemic, low avoided power prices and record high inflation presented market headwinds for 

hydropower and biopower. These barriers were present for some development assistance 

activities, slowing customer decision making and executing of feasibility studies. 

The following summarizes barriers encountered in 2022: 

• Market conditions for distributed renewable energy generation in Oregon continue to be 

challenging. At all stages of the development process, project owners face poor market 

fundamentals, including persistent low avoided cost rates and high inflation causing 

increasing material, labor and consulting services costs. This has led to a long-term chilling 

effect for custom renewable energy project development. Utility interconnection for small-

scale renewables continues to be time consuming and increasingly costly. This continues to 

reinforce project development assistance as an essential tool to attract investment in 

distributed energy resources. 

 

40 Calculated by Farmers Conservation Alliance as of November 2023.  
41 Apex Analytics. (2022) Irrigation Modernization Program Market Transformation Assessment Final Report.  

https://www.energytrust.org/wp-content/uploads/2022/06/Energy-Trust-IMP-MT-Assessment_Final-

Report_june_6_2022.pdf  

https://www.energytrust.org/wp-content/uploads/2022/06/Energy-Trust-IMP-MT-Assessment_Final-Report_june_6_2022.pdf
https://www.energytrust.org/wp-content/uploads/2022/06/Energy-Trust-IMP-MT-Assessment_Final-Report_june_6_2022.pdf
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• Early-stage development capital is scarce and high risk. Investing financial resources in 

renewable energy project development with above-market costs is often regarded as high 

risk. Investors are reluctant to commit funds into projects with unclear technical or financial 

viability, especially when a project is likely to have a lengthy return on investment. Without 

early-stage funding, a project cannot advance to the point where the risk is reduced. By 

providing early-stage funding, Energy Trust builds a pipeline and helps move projects 

forward, enabling them to attract additional financing and decide to proceed with 

construction. On the other hand, early-stage assessments may also help inform the market if 

a project is determined to not be technically or financially viable. Energy Trust helps project 

owners reach that point with less financial exposure. 

 

• Project proponents whose primary business is not energy often encounter difficulties 

navigating the stages of project development. Energy Trust works with many project 

proponents (e.g., municipalities, private businesses, irrigation districts) that are not 

professional energy developers. Advancing a project through resource characterization, 

feasibility assessment, financing, permitting and interconnection can be lengthy and difficult. 

Project development assistance – both financial and technical – helps project proponents 

navigate these steps in less time and at a lower cost.” 

Maintaining a close connection to on-the-ground activities enables Energy Trust staff to gain insights into 

the project development process, observing challenges, successes, and changes in the lay-of-the-land that 

may impact future projects. These insights helped the organization to build best practices, such as 

ensuring that project proponents working on interconnection activities always bring their own electrical 

engineer to all meetings with the utility, and led to the production of the written guides, linked below, to 

support project proponents: 

• Hydroelectric Permitting Handbook 

• Interconnection Guidebook for Developers of Small Scale Renewable Energy Generation 

Systems 

• Utility Interconnection for Small Renewable Energy Projects—Rules of Thumb, References, and 

Relevant Case Studies 

Dave Moldal, Energy Trust’s Senior Program Manager responsible for the conduit hydropower and 

irrigation modernization PDA programs provided the following statement for consideration: 

“Early-stage funding is critical to help advance distributed renewable energy generation and 

energy resilience project development. These resources are needed and vitally important to help 

customers determine a project’s technical and financial viability. A development assistance 

program must be easily accessible by the customer, but also include requirements that the 

customer has a vested interest and financial stake in the development step (e.g., cost-share 

obligation). For projects that would be publicly owned and provide community benefits, total 

eligible project funding should be increased, and cost-share reduced, versus privately developed 

for-profit renewable energy generation or resilience projects.” 

https://www.energytrust.org/wp-content/uploads/2021/02/Hydro-Permitting-Guidebook-Oregon-2017-update.pdf
https://www.energytrust.org/wp-content/uploads/2016/10/100908_Interconnection_Guidebook.pdf
https://www.energytrust.org/wp-content/uploads/2016/10/100908_Interconnection_Guidebook.pdf
https://www.energytrust.org/wp-content/uploads/2016/10/utilityinter_gd_1108_singles.pdf
https://www.energytrust.org/wp-content/uploads/2016/10/utilityinter_gd_1108_singles.pdf
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Innovative characteristics in Energy Trust’s PDA that may be 

important for consideration 
Energy Trust’s PDA programs supported the development and implementation of many hydropower and 

irrigation modernization projects in Oregon. The table below looks at individual features associated with 

Energy Trust’s PDA program designs that may have contributed to project installations. 

Innovative Energy Trust Program Details 

Energy Trust’s programs have more than enough funding to meet demand, long-term stability, 

and are structured to operate in a non-competitive manner. Energy Trust’s budget has enabled it 

to support all eligible conduit hydropower and irrigation modernization PDA requests in Oregon, at an 

average cost of ~$1.3 million annually. Operating in a non-competitive manner is one of the 

foundations that enable many of Energy Trust’s other program design structures to function as 

intended. 

Ability to meet project proponents where they are, anywhere from concept to construction. By 

offering flexible funding to support project development activities and funding for projects ready to 

move to construction and commercial operation, Energy Trust can support project proponents almost 

anywhere in the project life cycle. 

Open communication with project proponents. Direct communication with project proponents is a 

relationship building opportunity that supports Energy Trust’s program efficiency by helping to weed 

out ideas that aren’t viable and directing project proponents through project development best 

practices. Supporting or guiding project proponents typically leads to higher quality applications, 

creates familiarity with project concepts and proponent strengths and weaknesses, thus decreasing 

risk, while increasing both the project proponent’s and Energy Trust’s staff capacity and knowledge 

over time. Often funders keep project proponents at arms-length believing this creates an equal 

playing field among program applicants. Energy Trust’s program demonstrates the upsides of direct 

communication. 

Energy Trust’s PDA program staff are well versed in project development processes, enabling 

them to troubleshoot with project proponents, identify if proposals are reasonable or not and make 

suggestions about how to improve, and suggest best practices. In addition, the organization’s 

knowledgeable staff can connect project proponents with state/regional experts to go beyond their 

own subject matter expertise. This skillset and its direct application with project proponents supports 

risk reduction for both Energy Trust and project proponents.  

Ability to move quickly. Energy Trust’s PDA programs are designed to enable fast approvals, in a 

matter of hours, to avoid creating delays for project proponents. In addition to the two characteristics 

noted above, this speed is created through several key features: 

 

• The program is always open to applications.  

 

• The program uses simple, standardized, application-form-based contracts, eliminating time 

working with legal on individual projects or contracts.  
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• The program uses work orders under master contracts to enable quickly repeatable funding

requests. Making it easy to access funding multiple times reduces risk by enabling project

proponents to move through smaller chunks of work quickly, get answers, determine the next

set of questions, and then come back for more funding. This avoids providing funding for

activities that become irrelevant based on the outcome of an earlier activity.

• Program staff have all the authority they need to review and approve or deny applications.

• The program can use the organization’s existing payment processing apparatus in place to

support deployment of other grants. With a few exceptions, Energy Trust processes payments

weekly throughout the year, minimizing funding gaps for project proponents.

Match funding requirements. Energy Trust requires 50% match in its “Standard” PDA program. In 

its 2022 annual report the organization notes, “Project proponents have a significant financial stake 

in development activities, helping ensure that activities are necessary and fiscally prudent.” This 

rationale is common among many funders, where there are concerns that providing 100% funding on 

a request exposes an organization to too much risk, or there is a belief that projects will be more 

successful if applicants have “skin in the game.” However, not all Energy Trust programs require 

match funding, including Irrigation Modernization PDA, where the organization sees the lack of 

match as being important to the program’s success. 

In many cases, requiring match can mean project proponents will be required to seek and apply for 

funding from additional sources. This may be especially true in under-resourced rural or remote areas, 

potentially perpetuating past inequities. For project proponents that cannot provide their own match, 

seeking additional funding can significantly delay project progress, by as much as a year or more in 

this author’s experience, which ultimately results in fewer successful projects. 

Payment timing. Energy Trust’s “Standard” and Irrigation Modernization PDA programs offer two 

different payment structures: reimbursement upon completion vs monthly progress payments for time 

and materials invoicing. 

Reimbursements, while reducing organizational risk, limit participation to project proponents able to 

cash flow activities. Progress payments reduce this barrier but increase organizational risk that an 

activity could be partially or fully paid for and never ultimately be delivered. Up-front payments are 

not used by Energy Trust but would eliminate barriers for applicants while creating the most 

organizational risk. 

Appendix
Each of the documents listed below is attached to this PDF for viewing. To open the Attachments Panel, 

click Menu > View > Show/Hide > Side Panels > Attachments. 

• Energy Trust form 910E - Enrollment

• Energy Trust form 930RF – Request for Funding

• Irrigation Modernization Program Market Transformation Assessment Final Report

• HydroSource data
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Energy Trust makes project development assistance incentive funds available to help assist with early phase project development activities for qualifying new (non-solar) renewable energy projects that will benefit Pacific Power and Portland General Electric (PGE) ratepayers in the State of Oregon. For additional information about the types of (non-solar) project development activities that may qualify for Energy Trust assistance, review the Form 930RF: Request for Funding. 

To find out whether your potential project may be eligible, complete and submit this Form 910E: Project Enrollment Application. Only those projects approved by Energy Trust for enrollment can then apply for project development assistance incentive funds. See the Terms and Conditions below for more information.

		

Project enrollment and project development assistance incentive application process



		Step 1: 	Complete and submit this Form 910E: Project Enrollment Application to Energy Trust at renewables@energytrust.org.  You are welcome to also submit a Form 930RF: Request for Funding for review at the same time.

Step 2: 	Energy Trust will review your enrollment application and may contact you to discuss the potential project in more detail or request additional information. Energy Trust will notify you of approval or denial of project enrollment via email.  

Step 3: 	If approved for enrollment, you can then submit one or more Form 930RF: Request for Funding applications to Energy Trust to apply for incentive funds for specific project development activities. Energy Trust will notify you of approval or denial of your specific request(s) via email. If a request is approved, the email will include the estimated incentive amount and incentive reservation expiration date.

Step 4: 	Complete the project development activity before the incentive reservation expiration date and timely submit all required completion documentation to request incentive payment. 









		Project Proponent & Contact Information 
(Project Proponent information will be used for incentive payment purposes and must match Project Proponent’s submitted W-9.)



		Project Proponent Legal Business Name (must match W-9) 

		     



		Telephone

		     

		|_| office

|_| cellular

		Primary Contact Email

		     



		Name of Designated Contact 

		     

		Title	     



		Mailing Address

		     

		City

		     

		State

		  

		Zip

		     



		Street Address

		     

		City

		     

		State

		  

		Zip

		     







	

		Project Information



		Project Name

		     



		Site
Address

		     

		City

		     

		State

		  

		Zip

		     



		(for remote sites, please provide Lat/Long coordinates)

		

		

		

		

		

		



		Project Type(s) (Must be under 20MW, Solar projects are not eligible to apply using this form)

|_| Hydro	|_| Biopower	|_| Biopower/RNG	|_| Wind	|_| Geothermal 	|_| Other (specify)      







		Project Description



		Please provide us with a description of the proposed project, including information about estimated nameplate capacity, location, technology, and plans for energy delivery. If your proposed project is a Biopower and RNG project, please describe the ratio of biopower investment to RNG investment in terms of both financial investment and expected energy output. Describe any progress and development activities to date (completed studies, resource data, etc.). If you have completed any relevant studies or have other helpful information, please attach them. 



		     







		Project Team Summary



		Please provide us with a list of project team members who are actively working and engaging to develop the proposed project, the role that each is playing, and their qualifications. Limit this summary to one paragraph per person. Energy Trust reserves the right to request additional information, such as resumes or bios for any project team members.



		     







		Project Questionnaire



		To which utility is the project proponent considering delivering power (or energy savings if using power on-site)? 

		|_| Portland General Electric

|_| Pacific Power

|_| Other (Please list any under consideration):      

		The Project will:

		|_| Be Net Metered

|_| Produce power solely for on-site consumption

|_| Produce power solely for sale to the utility

|_| Offset power on-site and sell excess to the utility



		Is Project site currently or planning to self-direct the renewable public purpose charge?*

		|_| Yes

|_| No

|_| Uncertain

		Expected Site Ownership

		|_| Owned by Project Proponent

|_| Government Owned

|_| Leased

|_| Uncertain





* If the site currently self-directs or intends to self-direct the renewables portion of the public purpose charge during the 36 months following receipt of any Energy Trust project development assistance incentive funds, then do not submit this form. See Additional Terms and Conditions for more information and contact Energy Trust to discuss next steps for self-directors.

		Terms and Conditions



		By applying to enroll, you agree that this Form 910E: Project Enrollment Application is being submitted to Energy Trust as the Project Proponent's application and will constitute an agreement IF AND ONLY IF Energy Trust approves enrollment via a written email. Final determination of eligibility rests solely with Energy Trust. If the project is approved for enrollment, the Project Proponent hereby agrees to the following terms and conditions:
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Please keep a copy of this document for your files.

Form 910E v2021.1 210607		Page 1 of 5

Return completed form to:

Renewable Energy Programs ♦ Energy Trust of Oregon, Inc.

421 SW Oak Street, #300 ♦ Portland, Oregon 97204

Fax 503.546.6862 

renewables@energytrust.orgFax 503.546.6862 

renewables@energytrust.org

1. Applying for Incentives. To apply for incentives for specific project development activities for an enrolled project, Project Proponent must submit a completed and signed Form 930RF: Request for Funding application with all required accompanying documentation to Energy Trust for review. Any additional terms and conditions included in the Form 930RF: Request for Funding are incorporated in this agreement by this reference. If a specific project development activity is approved for an incentive reservation, Energy Trust will notify Project Proponent of the estimated incentive amount reserved and the incentive reservation expiration date in writing. Approval or denial of a specific activity for incentive reservation rests solely with Energy Trust. Final determination of eligibility for Energy Trust incentives rests solely with Energy Trust. Project Proponent is advised to retain a copy of all materials submitted to Energy Trust. 

2. Incentives. Funds for incentives are limited and available on a first-come first-served basis. Energy Trust's program requirements and incentives are subject to change without prior notice and may vary by utility service area, depending on the pace of demand in each utility territory and the available incentive budget. Incentive amounts paid may vary from amounts reserved depending on the project activity’s final documented, eligible costs. With the exception of renewable energy projects being pursued by state, local or tribal governmental entities, Energy Trust will never pay more than 50% of the eligible costs of a project development assistance activity approved for an incentive reservation via a Request for Funding.  Energy Trust may pay up to 75% of the eligible costs of an approved state, local or Tribal governmental entity project development assistance activity for an enrolled project. In addition, the maximum total amount of project development assistance incentives that Energy Trust will provide under this agreement for all approved project development activities combined will not exceed $200,000. 

3. Incentive Reservations. Energy Trust’s incentive reservation will automatically expire as of the incentive reservation expiration date indicated; any request for an extension beyond such date must be submitted to Energy Trust in writing and in advance for review and consideration. Energy Trust retains the right to withdraw an incentive reservation at any point during the reservation period if we determine that Project Proponent is not progressing appropriately and in good faith to perform timely completion of project development activity work. Funds that have been reserved for a specific activity are not transferable to other projects or activities. If requested, Project Proponent will provide Energy Trust with documentation to show that an activity is moving forward on a timely basis. Energy Trust may modify or cancel an incentive reservation or enrollment, if (i) the project is no longer consistent with the project description as submitted by Project Proponent and reviewed by Energy Trust for eligibility and enrollment purposes hereunder, (ii) an activity is no longer consistent with a pre-approved Request for Funding, or (iii) progress towards project activity completion is unreasonably prolonged during the incentive reservation or enrollment period. Determination of eligibility for Energy Trust incentives or appropriate progress rests solely with Energy Trust.

4. Activity Completion; Documentation Required for Payment. Project Proponent is solely responsible for ensuring that its project development activity work complies with all federal, state, local and utility specifications and requirements. Energy Trust's payment of any reserved incentives under this agreement is conditioned upon the enrolled Project Proponent providing Energy Trust with all documentation listed in the instructions for payment, which are included with the Energy Trust email approving an incentive reservation. Please allow 45 days from Energy Trust’s receipt of all required information for incentive payment processing. Failure to provide all required information may result in delay or withholding of payment.

[bookmark: _Toc237402605][bookmark: _Toc220292087]5. Repayment of Energy Trust Incentives. To be eligible for Energy Trust incentive funding, a project must either be located in PGE or Pacific Power service territory or planning to sell power to one of those utilities. By submitting this project for enrollment, Project Proponent is representing that the resulting project’s generated energy will be delivered to either PGE or Pacific Power. If, after receiving an Energy Trust incentive under this agreement, Project Proponent moves forward with its renewable energy project, but does not offset or deliver energy for the benefit of the Oregon customers of PGE or Pacific Power, Energy Trust may require Project Proponent to repay all or a portion of the Energy Trust incentive funds provided.  In addition, if the Project Proponent sells the deliverables supported by the project development assistance incentives (e.g. study results and other information) to a third party within three years of receiving that assistance, Energy Trust may require repayment of all or a portion of the project development assistance funds.

Special repayment provisions for proposed projects that describe both biopower and RNG:  If, after receiving an Energy Trust incentive under this agreement, Project Proponent moves forward with a RNG producing project, Project Proponent shall repay Energy Trust that portion of Energy Trust incentive funds provided that correspond to the ratio of RNG to the total project proposed and studied as described in this Form 910E.   

6. Use of Information; Information Release. In connection with Energy Trust's review of Project Proponent's potential renewable energy project ONLY, Project Proponent agrees that Energy Trust may reproduce, distribute, or otherwise use the project information collected or prepared as part of this application or any activity approved for an incentive reservation in a submitted Form 930RF. Project Proponent understands and agrees that such a review by Energy Trust may include certain authorized consultants that have signed confidentiality agreements with Energy Trust. Project Proponent agrees that Energy Trust may include some of all of the following information in reports or other documentation submitted to Energy Trust's Board of Directors, the Oregon Public Utility Commission (OPUC), the Oregon Legislature, Bonneville Power Administration, the Oregon Department of Energy, Oregon Housing and Community Services, or other state agencies as necessary to meet Energy Trust’s responsibilities: Project Proponent’s name and city/county location (non-residential only), a general description of the project development assistance and proposed renewable energy project, the amount of any Energy Trust services or incentive payments provided to Project Proponent, and any resulting energy savings or generation. Energy Trust will treat all other information gathered as confidential and report it only in the aggregate.

7. Self Direction Status. The project development incentive funding provided under this agreement is subject to Energy Trust's self-direction policy. Self-direction status affects eligibility for Energy Trust services and incentives. Energy Trust's self-direct policy and a copy of our Frequently Asked Questions Regarding Self Direction are available for review on our website at www.energytrust.org. Contact us with any questions before submitting this form. By submitting this Form 910E, Project Proponent represents and warrants to Energy Trust that (i) it has read and understands Energy Trust’s requirements for self-directors, (ii) the resulting project will not be submitted to receive self-direct credits; and (iii) the renewable portion of the project site's utility bill will not be self-directed during the 36 months following Project Proponent's receipt of any incentive funds provided hereunder. If Project Proponent self-directs the renewables public purpose charge during the 36-month time period following receipt of an Energy Trust incentive payment, Project Proponent must notify Energy Trust immediately and agrees to repay Energy Trust up to 50% of the total amount of incentive funding provided consistent with Energy Trust's self-direction policy.

8. Disclaimer; Limitation of Liability; Indemnity; Tax Liability. Project Proponent understands and agrees that, while Energy Trust may provide incentive funding for project development assistance, Energy Trust is not supervising the performance of the project development activities performed for the Project Proponent nor is Energy Trust responsible in any way for proper completion of that work or proper performance of any equipment purchased. Energy Trust is simply providing incentive funding to assist the Project Proponent in identifying and implementing project development activities in support of its potential renewable energy project. Energy Trust's liability to Project Proponent is limited to recovery of amounts due for any incentive payments due and under no circumstances will Energy Trust be liable for any further amount whatsoever. In no event will Energy Trust be liable pursuant to this agreement to Project Proponent or to any third party for any damages, whether characterized as general, special, direct, indirect, punitive, consequential or otherwise, and Project Proponent hereby specifically indemnifies Energy Trust therefrom to the extent allowed by law. Energy Trust is not responsible for any tax liability which may be imposed on Project Proponent as a result of payment of any funds hereunder. Energy Trust is not providing tax advice, and any communication by Energy Trust is not intended or written to be used, and cannot be used, for the purpose of avoiding penalties under the Internal Revenue Code.

9. Assignment; Termination; Survival. This agreement is personal to the parties and cannot be assigned by either party without the written consent of the other, except that Energy Trust may assign it rights under this agreement to a third party when requested to do so by the OPUC under its OPUC grant agreement. Should consent be required under this agreement, such consent shall not be unreasonably withheld. The foregoing notwithstanding, this agreement will be binding on, and will inure to the benefit of, the parties and their respective successors and permitted assigns. Upon sixty (60) days written notice, Energy Trust may terminate this agreement or any incorporated Form 930RF under this agreement in the event that the OPUC grant agreement is terminated. This agreement may be terminated by either party immediately (i) on the appointment of a receiver, trustee, liquidator, or conservator for the other party or for the purpose of taking possession of all or substantially all of the other party's property, (ii) on the filing of a petition for insolvency, dissolution, liquidation, or reorganization, or order for relief in which the other party is named as debtor, with respect to the other party pursuant to any law for the protection of debtors.  Unless stated otherwise in this document, regardless of whether or not this application is approved, these terms and conditions shall survive the completion of any incentive payments provided hereunder.

10. Fax/Scanned Signatures. Original signed documents transmitted by facsimile, or scanned and attached to electronic mail, shall be the same as delivery of the original signed document. At the request of Energy Trust, Project Proponent shall confirm documents with a facsimile or scanned signature by providing an original document.

11. No Obligation; No Third Party Beneficiaries. Project Proponent understands that Energy Trust's approval of any specific activity included in Form 930RF for project development assistance incentives for an enrolled project does not imply any commitment by Energy Trust to provide any additional funding to Project Proponent for any additional project development work or any resulting renewable energy project or any other energy project. This agreement is made and entered into for the sole purpose and legal benefit of Energy Trust and Project Proponent, and no other person shall be a direct or indirect legal beneficiary of, or have any direct or indirect cause of action or claim in connection with, this agreement.

12. Governing Law; Attorneys’ Fees; Severability. This agreement shall be exclusively governed by and construed in accordance with the laws of the state of Oregon, without regard to any conflicts of laws rules thereof. The exclusive jurisdiction for resolution of such disputes will be Oregon. In the event that any party initiates proceedings to enforce this agreement or enjoin its breach, the prevailing party will be awarded its or their reasonable attorney fees and costs at arbitration, if any, trial and on any appeal as set by the trier of fact, including any bankruptcy proceedings. If any provision of this agreement or the application of any such provision to a party or circumstances shall be determined by any court of competent jurisdiction to be invalid, illegal or unenforceable to any extent, the remainder of this agreement shall remain in full force and effect, unless such construction would be unreasonable.

13. No Endorsement. Energy Trust and/or its representatives do not endorse any particular manufacturer, contractor, equipment, or system design in promoting this incentive program. The fact that the names of particular manufacturers, contractors, equipment or systems may appear on this application or in related documents does not constitute an endorsement. Manufacturers, contractors, equipment, or systems not mentioned are not implied to be unsuitable or defective in any way.



		Signature (required)





		By my signature below, I represent to Energy Trust that (i) the information contained herein is complete, truthful and accurate to the best of my knowledge, (ii) I am authorized to sign this agreement on behalf of the named Project Proponent, and (iii) I have read, understand and agree to the terms and conditions of this agreement on behalf of Project Proponent.



		Printed Name

		     

		Signature

		

		Date

		     



		Title

		     

		Company
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Submission Instructions

A completed, signed Form 910E: Project Enrollment must precede or accompany this Form 930RF: Request for Funding. Only projects approved for enrollment are eligible for Request for Funding review. All terms and conditions of Project Proponent's enrollment agreement for this project apply and govern this Request for Funding. 

To be considered for project development assistance incentives, a Request for Funding must be submitted to Energy Trust for review and consideration before Project Proponent begins any of the work on an activity that is the subject of the request. Proposed activities cannot already be underway. Energy Trust may request additional information or documentation. Approval or denial of a specific activity for incentive reservation rests solely with Energy Trust. Final determination of eligibility for Energy Trust incentives rests solely with Energy Trust.

		Energy Trust considers certain activities and costs as ineligible for project development assistance incentives, including, but not limited to:

· Purchase of equipment or facilities (with the exception of anemometers) or investment in a physical asset

· Purchase or leasing of land or resources

· Permit fees

· Closing costs and other costs involved with finalizing a deal with an investor

· Project Proponent’s or owner(s)’ own time and materials towards the proposed project development work

· Activities already started or completed 

· Proposed projects without any electric generation objectives





Types of Project Development Activities

Project Proponent may request project development assistance incentives for work to be performed by the Project Proponent’s third party consultant(s), not work performed by the Project Proponent. Incentives for approved project development assistance activities are calculated and paid on a reimbursement basis following Energy Trust’s review of submitted final completion documentation. Project Proponent is responsible for paying its consultant(s) in full. Typical project development activities include, but are not limited to:

Grant-writing Assistance: Engaging a consultant to complete grant applications for project funding opportunities, such as the United States Department of Agriculture and the State of Oregon.

Feasibility Study Assistance: Engaging a consultant to prepare a feasibility study for the project. Elements typically included in feasibility studies include, but are not limited to, resource characterization, a pro forma financial analysis, an assessment of technology options, and interconnection considerations and costs. 

Expert Development Assistance: Engaging a consultant to provide expert assistance related to other project development needs such as design, permitting, utility interconnection, or construction management. 

The maximum that Energy Trust may provide will not exceed 50%, or 75% for state, local or tribal governmental entities, of total documented, eligible project development activity cost. The maximum total amount of project development assistance incentives that Energy Trust will provide towards an enrolled project (for all approved project development activities combined) will not exceed $200,000.

		SECTION 1: Project Proponent Information 



		[bookmark: Text277]Project Proponent Legal Business Name	     

(must match Project Proponent’s enrollment agreement and submitted W-9)

		[bookmark: Text276]Title	      



		Telephone

		     

		|_| office

|_| cellular

		Email

		[bookmark: Text279]     



		

		

		

		(This email will be used by the program to notify you of its approval or denial for activities identified in connection with this Request for Funding)



		Project Name

		     












		

SECTION 2: Activity Description





		Provide a detailed description of the proposal/scope of work for development assistance including key milestones, key decision points, and expected deliverables. Describe the key information you expect to gain or the accomplishments expected to result from each activity. Describe how each proposed activity is important to the forward progress of the proposed project. You may attach additional pages, as necessary.  REQUIRED: Project Proponent must include a table, consistent with the Table 1 format below, specifically listing each activity included the proposal/scope associated with this Request for Funding.  



		     



		Provide a budget for the scope of work and an explanation of how costs were calculated. If the request includes multiple activities, please break out the cost of each activity individually. Include any bids for the proposed activities. Please disclose any other outside funding sources supporting your request. You may attach additional pages, as necessary.



		     



		Describe how the proposed scope of work fits into the overall project development process and how any other project development activities will be funded. Describe plans for how you will move forward into the design, financing, and construction phase of your project if project development activities prove to be successful.



		     



		Please provide the business name and qualifications of the third-party independent consultant(s) who will perform work, unless consultants’ qualifications are already on file at Energy Trust. You may attach additional pages, as necessary. 



		     





		Disclose any actual or potential financial or personal interest that any consultant(s) may have in the proposed project or with Project Proponent (example: part-owner in project, or Project Proponent family member). 

     

 










		Table 1: Activity List (Required format  example)



		Activity Description (must clearly identify the specific project development activity that is subject of  the request)

		Activity Start Date/End Date 

		Final Completion Documentation*

		Cost Estimate (do not included ineligible activity costs)

		Incentive Request (may not exceed 50% of estimated eligible costs, or 75% if governmental)



		Feasibility study performed by XYZ consultant to examine resource potential.

		6/1/2020-10/31/2020



		Copy of final feasibility study prepared by consultant XYZ



		$10,000



		$5,000





		TOTAL

		$10,000

		$5,000





* Final Completion Documentation should reference electronic copies of applicable items to be provided by Project Proponent as proof of activity completion, such as: 

· Proof that a grant was submitted to the granting organization for the project listed within the required time period and passed its initial screening for completeness or a copy of the submitted grant application(s); 

· A completed feasibility study, and unlocked versions of any underlying models, spreadsheets or other analysis created or prepared as part of or in support of such study along with a summary of next development steps Project Proponent intends to take or reasons for not proceeding at this time; 

· Summary memo prepared by Project Proponent’s expert consultant reporting on results of the specified activity (including, but not limited to final design, permitting, utility interconnection, construction management, etc. along with next steps, recommendations and lessons learned; and/or 

· Completed permit(s) and/or power purchase agreement(s), interconnection agreements, or other such project application(s).

Project Proponent agrees to provide any additional final completion documentation as may be requested by Energy Trust for it to complete its review.

		

SECTION 3: Project Proponent Signature



		Project Proponent understands and agrees that Energy Trust may or may not approve this Request for Funding, and the terms and conditions of this Request for Funding and the Project Enrollment agreement apply. By signing below, I represent to Energy Trust that (i) I have completed this Request for Funding completely, truthfully and accurately to the best of my knowledge, (ii) I have read, understand and agree that any terms and conditions contained herein are in addition to, and governed by, Project Proponent’s Project Enrollment Application agreement with Energy Trust for the identified project; and (iii) I am authorized to enter into this agreement on behalf of the named Project Proponent. Project Proponent further agrees that all information provided to Energy Trust in its Project Enrollment Application agreement remains truthful and correct as of the date of this submission, including but not limited to Project Proponent’s confirmation that the resulting project’s energy will off-set or deliver energy for the benefit of Oregon customers of PGE or Pacific Power. 



		SIGNATURE:

		

		DATE:

		     



		PRINT NAME AND TITLE:

		

		







Next Steps: After review, Energy Trust will notify Project Proponent of its Approval or Denial by emailing a copy of this form to Project Proponent’s email address listed with SECTION 4 below completed. 

Unless a specified activity has been identified as approved by Energy Trust in SECTION 4 below, then such request is DENIED. 

If DENIED, then Energy Trust has determined that we are NOT able to provide incentive support for the project development assistance as requested. Please contact us if you have questions.


		SECTION 4: Notice of Denial or Approval (This section to be completed by Energy Trust)





		Energy Trust has reviewed this Request for Funding and hereby approves the activities specifically listed below for an incentive reservation. If an activity is not listed then that request is DENIED. If you have any questions, please contact us at renewables@energytrust.org.  Please note that the amount of incentives approved for reservation by Energy Trust may differ from the amount requested. If at any time during the approved project development activity work, the scope, schedule or cost changes from that presented to Energy Trust in the approved Request for Funding, you must notify Energy Trust and we may require you to submit a revised Request for Funding or other documentation.







		Approved Activity #

		Approved Activity 

		Incentive Reservation Amount (50% of estimated eligible cost, 
up to 75% if governmental)



		ACTIVITY 1

		     

		     



		ACTIVITY 2

		     

		     



		ACTIVITY 3

		     

		     



		[bookmark: ActivityListDropdown]ACTIVITY 4

		     

		     



		ACTIVITY 5

		     

		     



		ACTIVITY 6

		     

		     



		ACTIVITY 7

		     

		     



		ACTIVITY 8

		     

		     



		ACTIVITY 9

		     

		     



		ACTIVITY 10

		     

		     



		TOTAL INCENTIVE RESERVATION AMOUNT

		     



		INCENTIVE RESERVATION EXPIRATION DATE

		     












		Project Name:

		[bookmark: Text278]     	Project ID:      



		Authorized Energy Trust Representative



		Name 

     

		Title

     

		Date

     







Instructions to Request Incentive Payment: 

Project Proponent must complete all approved project development activities and submit all of the following required completion documentation to Energy Trust to request payment by the Incentive Reservation Expiration Date indicated in SECTION 4. The incentive reservation will expire and be void as of this deadline. If you need an extension to complete an activity, you must contact Energy Trust in writing before the Incentive Reservation Expiration Date with your request. Unless an extension request is expressly approved by Energy Trust in writing and a revised Incentive reservation expiration date provided, then the reservation expires and reserved funds withdrawn and released. All documentation must be submitted electronically. Documentation may be submitted to the email address of the Energy Trust personnel working with the Project Proponent or to renewables@energytrust.org:

· A completed W-9 for Project Proponent, if not previously provided; 

· A legible copy of Project Proponent’s consultant's invoice for the activity work; and proof that such invoice was paid in full (examples include a cancelled check or a statement from consultant showing a balance of zero); and  

· All required completion documentation for the specified activity, including Final Completion Documentation and any other required documentation as may have been additionally requested by Energy Trust for a specified activity, clearly identified by approved Activity #.

Energy Trust reserves the right to request, and Project Proponent agrees to provide, any additional backup documentation requested by Energy Trust. By submitting the completion documentation to request payment, Project Proponent is certifying to Energy Trust that the project development assistance work has been completed consistent with the Energy Trust-approved Request for Funding and the information provided is true and correct. 
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		EHA_PtID		PtName		County		State		Lat		Lon		Pt_Own		OwType		Dam_Own		Type		EIA_PtID		FC_Dock		FcIssue		FcExpire		Mode		Pm_Type		Number_of_Units		CH_MW		CH_MWh		CH_Pf		CH_OpYear		PS_MW		PS_MWh		PS_Pf		PS_OpYear		Water		HUC		ReEDSPCA		NERC		BACode		Sector		Trans

		hc9165_p01		Reservoirs 3 and 4 Energy Recovery Turbine Project		Anchorage		AK		61.178897		-149.754503		Anchorage Water & Wastewater Utility		Municipal				HY				CD22-4		4/6/2022				Canal/Conduit		FERC Qualifying Conduit		1		0.037						2022										North Fork Campbell Creek		190102000000		1900		ASCC

		hc7357_p01		Armstrong-Keta		Sitka Division		AK		56.2989		-134.6792		Armstrong-Keta, Inc.		Private Non-utility		Armstrong-Keta, Inc.		HY				P-8875						Canal/Conduit		FERC Exemption		1		0.08		700		99.88584475												Jetty Lake Creek		190102000000		1900		ASCC

		hc7436_p01		Elba		Coffee		AL		31.364		-86.0936		Elba Hydro-Electric Power, Inc.		Private Non-utility		Elba Hydro-Electric Power, Inc.		HY				P-10691								FERC Exemption		3		2.447		11000		51.31621424												Pea River		31402020603		90		SERC

		hc9141_p01		C.C. Cragin Raw Water Supply Line		Gila		AZ		34.279432		-111.297255		Town Of Payson, az		Municipal				HY				P-14776						Canal/Conduit		FERC Exemption		1		0.2		1256		71.68949772		2019										C.C. Cragin Reservoir		1506010503		59		WECC

		hc7517_p01		South Extension Canal Powerhouse		Maricopa		AZ		33.362393		-112.538708		Buckeye Water Conservation and Drainage District		Publicly Owned Utility				HY				P-13348						Canal/Conduit		FERC Exemption		1		0.0096		32		38.05175038												DISTRICT CANAL		150701000000		28		WECC

		hc2156_p01		Diamond Valley Lake		Riverside		CA		33.6937		-117		Metropolitan Water District of S CA		State		Metropolitan Water District of S CA		HY		7942		P-11867						Canal/Conduit		FERC Exemption		9		29.7		23359.11		8.978333564		2001										San Diego Canal		180703000000		10		WECC		CISO		Electric Utility		Southern California Edison Co

		hc2003_p01		Point Loma		San Diego		CA		32.6806		-117.2483		San Diego City of		Publicly Owned Utility		San Diego City of		HY		50492		P-7510						Canal/Conduit		FERC Exemption		1		1.5		4120.48		31.35829528		2002										Treated Waste Water		180703000000		11		WECC		CISO		Commercial CHP		San Diego Gas & Electric Co

		hc2161_p01		Rancho Penasquitos		San Diego		CA		32.936462		-117.112651		San Diego County Water Authority		State		San Diego County Water Authority		HY		56615		P-12572						Canal/Conduit		FERC Exemption		1		4.6		14152.45		35.12122791		2007										Aqueduct		180703000000		11		WECC		CISO		IPP Non-CHP		San Diego Gas & Electric Co

		hc7574_p01		Lincoln Metering Station		Placer		CA		38.847579		-121.231916		Placer County Water Agency		Publicly Owned Utility				HY				P-14444						Canal/Conduit		FERC Exemption		2		0.38		1770		53.17231435		2015										LINCOLN METERING STATION		180202000000		9		WECC

		hc7580_p01		Sandhill Water Treatment Plant		San Bernardino		CA		34.152814		-117.39957		San Gabriel Valley Water Company		Investor-Owned Utility				HY				P-14428						Canal/Conduit		FERC Exemption		2		0.31		1160		42.71615849		2015										SANDHILL WATER TREATMENT PLANT		180702000000		10		WECC

		hc7583_p01		Tank 4 In-Conduit		Kings		CA		36.015487		-120.128681		City of Avenal, California		Publicly Owned Utility				HY				P-14463						Canal/Conduit		FERC Exemption		1		0.11		424		44.00166044		2015										Water Treatment Plant		180300000000		9		WECC

		hc7589_p01		Carlsbad		San Diego		CA		33.152841		-117.26149		Carlsbad Municipal Water District		Publicly Owned Utility				HY				P-14501						Canal/Conduit		FERC Exemption		1		0.135		833		70.43801793		2015										MUNICIPAL WATER SYSTEM		180703000000		11		WECC

		hc9030_p01		Gibraltar Conduit Hydroelectric Project		Santa Barbara		CA		34.4581		-119.7247		City of Santa Barbara		Publicly Owned Utility				HY				CD13-7						Canal/Conduit		FERC Qualifying Conduit		1		0.82		1874		26.0886513		2015										Conduit/Canal		180600000000		9		WECC

		hc9048_p01		Tanner In-Conduit Hydroelectric Project		Amador		CA		38.38241944		-120.7887667		Amador Water Agency		Private Non-utility				HY				CD14-23						Canal/Conduit		FERC Qualifying Conduit		2		0.16		564		40.23972603		2016										Conduit/Canal		180400000000		9		WECC

		hc9076_p01		Perdue Water Treatment Plant Hydroelectric Project		San Diego		CA		32.69358333		-117.0097222		Sweetwater Authority		Publicly Owned Utility				HY				CD15-30						Canal/Conduit		FERC Qualifying Conduit		2		0.7		3784		61.70906719		2017										Conduit/Canal		180703000000		11		WECC

		hc9096_p01		Ione Hydroelectric Station		Amador		CA		38.338621		-120.907297		Amador Water Agency		Political subdivision				HY				CD16-19						Canal/Conduit		FERC Qualifying Conduit		1		0.4476		1400		35.7053958		2017										Conduit/Canal		1804001207		24		WECC

		hc9050_p01		Waterman Turnout In-Conduit Hydroelectric Project		San Bernardino		CA		34.172625		-117.2780333		San Bernardino Valley Municpal Water District		Political subdivision				HY		60466		CD15-1						Canal/Conduit		FERC Qualifying Conduit		1		0.865		3575		47.17977143		2018										Foothill Feeder Pipeline		1807020305		33		WECC

		hc9067_p01		Plant 134 Hydroelectric Project		San Bernardino		CA		34.13861667		-117.1884611		East Valley Water District		Political subdivision				HY				CD15-22						Canal/Conduit		FERC Qualifying Conduit		2		0.242		1035		48.82259708		2018										Foothill Pipeline from the Devil Canyon Afterbay		180702000000		33		WECC

		hc7565_p01		Grandsen		Ventura		CA		34.275173		-118.873377		Calleguas Municipal Water District		Publicly Owned Utility				HY				P-14404						Canal/Conduit		FERC Exemption		2		0.36		2620		83.079655		2019										LAKE BARD		180701000000		10		WECC

		hc9142_p01		Roemer Water Filtration Facility Hydroelectric Project		San Bernardino		CA		34.154786		-117.397752		West Valley Water District		Political subdivision				HY				CD15-32						Canal/Conduit		FERC Qualifying Conduit		2		0.484		2200		51.88875052		2019										Lytle Creek Turnout Pipe		1807020303		33		WECC

		hc9144_p01		Deep Creek Hydroelectric Project		San Bernardino		CA		34.39047222		-117.2381111		Mojave Water Agency		Political subdivision				HY				CD16-1						Canal/Conduit		FERC Qualifying Conduit		1		0.8		5424		77.39726027		2019										Conduit/Canal		1809020807		33		WECC

		hc9154_p01		B24 Hydroelectric Station Project		Los Angeles		CA		34.03588056		-117.9709861		San Gabriel Valley Water Company		Private non-utility				HY				CD17-17						Canal/Conduit		FERC Qualifying Conduit		1		0.15		1200		91.32420091		2019										Ground Water		1807010604		31		WECC

		hc7493_p01		Lake Hodges Hydroelectric Facility		San Diego		CA		33.058037		-117.118823		San Diego County Water Authority		State		San Diego County Water Authority		PS		57729		P-12473						Canal/Conduit		FERC Exemption		2										42		35633		9.684985866		2012		OLIVENHAIN RESERVOIR		180703000000		11		WECC		CISO		Electric Utility		San Diego Gas & Electric Co

		hc7058_p01		Bailey Creek Diversion		Shasta		CA		40.4603		-121.8518		Bailey Creek Hydroelectric		Private Non-utility		Bailey Creek Hydroelectric		HY				P-3948								FERC Exemption		1		0.64																Bailey Creek		180202000000		9		WECC

		hc7070_p01		Sutter's Mill Diversion		Shasta		CA		40.4985		-121.8485		Shamrock Utilities, LLC		Private Non-utility		Shamrock Utilities, LLC		HY				P-4283								FERC Exemption		1		0.15		722		54.94672755												Millseat Creek		180202000000		9		WECC

		hc7092_p01		Digger Creek Diversion		Tehama		CA		40.435483		-121.734557		Tompkins and Associates		Private Non-utility		Tompkins and Associates		HY				P-4714								FERC Exemption		1		0.675																Digger Creek		180202000000		9		WECC

		hc7096_p01		Hat Creek Diversion		Shasta		CA		40.7815		-121.4987		Mr. And Mrs. Howard Lakey		Private Non-utility		Mr. And Mrs. Howard Lakey		HY				P-4794								FERC Exemption		1		0.1																Hat Creek		180200000000		9		WECC

		hc7135_p01		Nikola I Powerhouse		Tehama		CA		40.432		-121.8495		Robert W. Lee		Private Non-utility		Robert W. Lee		HY				P-5697						Canal/Conduit		FERC Exemption		1		0.03																Diggat Creek		180202000000		9		WECC

		hc7159_p01		San Bernardino		San Bernardino		CA		34.1		-117.3333		City of San Bernardino		Publicly Owned Utility		City of San Bernardino		HY				P-6155						Canal/Conduit		FERC Exemption		4		0.469																CLOSED WATER SUPPLY CONDUITS		180702000000		10		WECC

		hc7160_p01		Cedar Flat Diversion		Trinity		CA		40.7763		-123.4477		B.C. Hydro, Inc.		Private Non-utility		B.C. Hydro, Inc.		HY				P-6168								FERC Exemption		1		0.32																Mill Creek		180102000000		9		WECC

		hc7169_p01		Verdugo Metropolitan Powerhouse		Los Angeles		CA		34.1593		-118.2548		City of Glendale		Publicly Owned Utility		City of Glendale		HY				P-6352								FERC Exemption		1		0.4																METROPOLITAN WATER DIST PIPELINE		180701000000		10		WECC

		hc7184_p01		Goose Valley Powerhouse		Shasta		CA		40.9222		-121.7235		George P. Denny, III		Private Non-utility		George P. Denny, III		HY				P-6548						Canal/Conduit		FERC Exemption		2		0.224		992.07		50.55803571												GOOSE CREEK		180200000000		9		WECC

		hc7185_p01		Spellenberg		Trinity		CA		40.7802		-123.459		Bidden Creek Bores Properties, LLC		Private Non-utility		Bidden Creek Bores Properties, LLC		HY				P-6550								FERC Exemption		1		0.022		151.7		78.71523454												Bidden Creek		180102000000		9		WECC

		hc7189_p01		Tetrick Powerhouse		Shasta		CA		40.5833		-122.0833		Steve and Bonnie Tetrick		Private Non-utility		Steve and Bonnie Tetrick		HY				P-6594						Canal/Conduit		FERC Exemption		1		0.1																TAIL RACE DITCH SOUTH COW CREEK		180202000000		9		WECC

		hc7228_p01		Water Wheel Ranch		Shasta		CA		40.7805		-121.8762		McMillan Hydro Co.		Private Non-utility		McMillan Hydro Co.		HY				P-6952								FERC Exemption		3		0.999		3366.842		38.47274215												North Fork Little Cow Creek		180202000000		9		WECC

		hc7233_p01		Charcoal Ravine		Sierra		CA		39.5608		-120.7032		Nancy A. and Louis E. Peshette		Private Non-utility		Nancy A. and Louis E. Peshette		HY				P-7006								FERC Exemption		1		0.058																Charcoal Ravine Creek		180201000000		9		WECC

		hc7256_p01		Luckey Hydro Powerhouse		Siskiyou		CA		41.9333		-122.3533		Howard P. Luckey		Private Non-utility		Howard P. Luckey		HY				P-7279								FERC Exemption		1		0.05		294		67.12328767												COLD CREEK		180102000000		8		WECC

		hc7275_p01		Vanjop Powerhouse No. 1		Placer		CA		39.0058		-121.3748		South Sutter Water District		Publicly Owned Utility		South Sutter Water District		HY				P-7580						Canal/Conduit		FERC Exemption		3		0.35		1210		39.46510111												CONVEYANCE CANAL		180201000000		9		WECC

		hc7296_p01		Wright Ranch Diversion		Sierra		CA		39.5367		-120.8755		Elizabeth Bertillion Smart		Private Non-utility		Elizabeth Bertillion Smart		HY				P-7893								FERC Exemption		1		0.02		130		74.20091324												Rock Creek		180201000000		9		WECC

		hc7297_p01		Shadybrook Powerhouse		Tuolumne		CA		38.0448		-120.2347		Twain Harte Community Services		Publicly Owned Utility		Twain Harte Community Services		HY				P-7908						Canal/Conduit		FERC Exemption		1		0.0262																Tuolumne Utilities District		180400000000		9		WECC

		hc7348_p01		Upper Cold Springs Powerhouse		Siskiyou		CA		41.9298		-122.3524		J. N. and H.E. Foster and R.Z. Walker		Private Non-utility		J. N. and H.E. Foster and R.Z. Walker		HY				P-8726						Canal/Conduit		FERC Exemption		1		0.066		462		79.9086758												UPPER COLD SPRINGS		180102000000		8		WECC

		hc7396_p01		MWD Service Connection F-8 Powerhouse		Orange		CA		33.9238		-117.9462		American Energy Inc.		Private Non-utility		American Energy Inc.		HY				P-9735						Canal/Conduit		FERC Exemption		2		0.592		1200		23.13957793												LA HABRA'S WATER SYSTEM		180701000000		10		WECC

		hc7400_p01		Woodcreek Road Powerhouse		Ventura		CA		34.2372		-118.9977		Camrosa Water District		Publicly Owned Utility		Camrosa Water District		HY				P-9879						Canal/Conduit		FERC Exemption		1		0.15		550		41.85692542												CALIFORNIA CONDUIT		180701000000		10		WECC

		hc7422_p01		Miramar Powerhouse		Los Angeles		CA		34.1262		-117.6987		Three Valleys Municipal Water District		Publicly Owned Utility		Three Valleys Municipal Water District		HY				P-10263						Canal/Conduit		FERC Exemption		1		0.53		1972		42.47436892												MIRAMAR WATER TREATMENT PLANT		180702000000		10		WECC

		hc7423_p01		Fulton Road Powerhouse		Los Angeles		CA		34.0998		-117.7562		Three Valleys Municipal Water District		Publicly Owned Utility		Three Valleys Municipal Water District		HY				P-10264						Canal/Conduit		FERC Exemption		1		0.2		976		55.70776256												FULTON WATER TREATMENT PLANT		180701000000		10		WECC

		hc7424_p01		Williams Avenue Powerhouse		Los Angeles		CA		34.1192		-117.7502		Three Valleys Municipal Water District		Publicly Owned Utility		Three Valleys Municipal Water District		HY				P-10265						Canal/Conduit		FERC Exemption		1		0.35		2210		72.08088715												WILLIAMS AVE PUMPING STATION		180701000000		10		WECC

		hc7430_p01		Monte Vista Powerhouse		San Bernardino		CA		34.0915		-117.6868		Monte Vista Water District		Publicly Owned Utility		Monte Vista Water District		HY				P-10484						Canal/Conduit		FERC Exemption		3		0.858		3202		42.60199466												MONTE VISTA		180702000000		10		WECC

		hc7486_p01		Valley Pumping Plant		Los Angeles County,		CA		34.186521		-118.347934		City of Burbank		Publicly Owned Utility		City of Burbank		HY				P-12147						Canal/Conduit		FERC Exemption		2		0.3		900		34.24657534												Burbank's water pumping facility		180701000000		10		WECC

		hc7491_p01		Palmdale Energy Recovery Facility Powerhouse		Los Angeles County,		CA		34.561334		-118.129037		Palmdale Water District		Publicly Owned Utility				HY				P-12459						Canal/Conduit		FERC Exemption		1		0.24		900		42.80821918												CAL  AQUEDUCT & LAKE PALMDALE		180902000000		10		WECC

		hc7512_p01		Pine Creek Mine		Inyo		CA		37.359618		-118.70101		Bishop Tungsten Development, LLC		Industrial				HY				P-13163						Canal/Conduit		FERC Exemption		1		0.15		1200		91.32420091												WATER DISCHARGE SYSTEM		180901000000		10		WECC

		hc7525_p01		Los Vaqueros Pipeline Energy Recovery		Contra Costa		CA		37.98375		-121.748557		Contra Costa Water District		Publicly Owned Utility				HY				P-13524						Canal/Conduit		FERC Exemption		1		1		4400		50.2283105												CONTRA COSTA CANAL		180400000000		9		WECC

		hc7537_p01		Cox Station		Santa Clara		CA		37.282433		-122.020286		San Jose Water Company		Publicly Owned Utility				HY				P-13799						Canal/Conduit		FERC Exemption		2		0.11		220		22.83105023												SANTA CLARA VALLEY WATER SYSTEM		180500000000		9		WECC

		hc7538_p01		Palos Verdes Energy Recovery Project		Los Angeles County,		CA		33.760936		-118.377857		California Water Service Company		Investor-Owned Utility				HY				P-13802						Canal/Conduit		FERC Exemption		1		0.325		2000		70.24938532												MUNICIPAL WATER TREATMENT SYSTEM		180701000000		10		WECC

		hc2147_p01		Boulder City Silver Lake Hydro		Boulder		CO		39.9911		-105.4999		Boulder City of		Publicly Owned Utility		Boulder City of		HY		55931		P-11531						Canal/Conduit		FERC Exemption		1		3.3		10458.17		36.17742493		2000										North Boulder Creek		101900000000		33		WECC		PSCO		IPP Non-CHP		Public Service Co of Colorado

		hc2073_p01		Boulder City Lakewood Hydro		Boulder		CO		40.0119		-105.335		Boulder City of		Publicly Owned Utility		Boulder City of		HY		54679		P-9922						Canal/Conduit		FERC Exemption		1		3.5		8315.87		27.12286367		2004										North Boulder Creek		101900000000		33		WECC		PSCO		IPP Non-CHP		Public Service Co of Colorado

		hc0179_p01		Carter Hydro		Larimer		CO		40.324167		-105.208889		Northern Colorado Water Conservancy District		Publicly Owned Utility		U S Bureau of Reclamation		HY		58622										Reclamation LOPP		2		2.6		7938.71		34.85559361		2012										Carter Lakes Res		101900000000		33		WECC		WACM		Commercial Non-CHP		Poudre Valley R  E  A, Inc

		hc7553_p01		Town of Basalt Hydroelectric Project		Eagle		CO		39.37518		-107.027586		Town of Basalt, Colorado		Publicly Owned Utility				HY				P-14326						Canal/Conduit		FERC Exemption		1		0.04		300		85.61643836		2012										TOWN BASALT WATER TREATMENT FAC		140100000000		33		WECC

		hc0177_p01		South Canal Hydro-1		Montrose		CO		38.483333		-107.755		Delta-Montrose Electric Association		Publicly Owned Utility		U S Bureau of Reclamation		HY		58783										Reclamation LOPP		1		4		15880		45.3196347		2013										Gunnison River		140200000000		34		WECC		WACM		Electric Utility		Delta Montrose Electric Assn

		hc0178_p01		South Canal Hydro-3		Montrose		CO		38.470278		-107.771389		Delta-Montrose Electric Association		Publicly Owned Utility		U S Bureau of Reclamation		HY		58784										Reclamation LOPP		1		3.5		11409		37.21135029		2013										Gunnison River		140200000000		34		WECC		WACM		Electric Utility		Delta Montrose Electric Assn

		hc0194_p01		Ridgway		Ouray		CO		38.2366		-107.7585		Tri-County Water Conservancy District		Publicly Owned Utility		U S Bureau of Reclamation		HY		58901										Reclamation LOPP		2		7		19805.67		28.26151541		2014										Ridgway Reservoir		140200000000		34		WECC		WACM		IPP Non-CHP		Tri-State G & T Assn, Inc

		hc9025_p01		Pandora Water System Project		San Miguel		CO		37.930916		-107.778022		Town of Telluride		Publicly Owned Utility				HY				CD14-5						Canal/Conduit		FERC Qualifying Conduit		1		0.32		2135		76.16295662		2014										Conduit/Canal		140300000000		34		WECC

		hc0198_p01		Shavano Falls Hydro		Montrose		CO		38.491984		-108.002302		Uncompahgre Valley Water Users		Publicly Owned Utility				HY		61189								Canal/Conduit		Reclamation LOPP		1		2.8		8641.5		35.23116438		2015										Montrose and Delta Canal		140200000000		34		WECC		WACM		IPP Non-CHP		Delta Montrose Electric Assn

		hc9024_p01		Mayflower Mill Project		San Juan		CO		37.82829833		-107.6281486		San Juan County Historical Society		Publicly Owned Utility				HY				CD13-4						Canal/Conduit		FERC Qualifying Conduit		1		0.011		80		83.02200083		2015										Conduit/Canal		140801000000		34		WECC

		hc9130_p01		Shavano Falls Hydro Drop 4		Montrose		CO		38.450483		-107.776727		Shavano Falls Hydro LLC - Drop 4 Project		Private Non-utility				HY		61190								Canal/Conduit		Reclamation LOPP		1		4.8		15991.5		38.03153539		2015										Montrose and Delta Canal		140200000000		34		WECC		WACM		IPP Non-CHP		Delta Montrose Electric Assn

		hc9135_p01		Rolfe Hydro Project		Gunnison		CO		38.29416944		-107.5696833		Roger Rolfe		Private non-utility				HY				CD16-2						Canal/Conduit		FERC Qualifying Conduit		1		0.002		11.4		65.06849315		2015										Cowboy Ditch		140200000000		78		WECC

		hc0181_p01		Granby Dam		Grand		CO		40.1487		-105.8673		Northern Water Conservancy District		Political subdivision		Bureau of Reclamation		HY		60119										Reclamation LOPP		1		1.2		4617.5		43.92598935		2016										Colorado River		140100000000		33		WECC		PSCO		Commercial Non-CHP		Mountain Parks Electric, Inc

		hc9088_p01		SCMWD Treatment Plant Project		Pueblo		CO		38.22055556		-104.5141667		St. Charles Mesa Water District		Publicly Owned Utility				HY				CD16-11						Canal/Conduit		FERC Qualifying Conduit		3		0.04		40		11.41552511		2016										Conduit/Canal		110200000000		34		WECC

		hc9083_p01		Powell Mesa Micro-Hydropower Project		Delta		CO		38.823018		-107.712897		Susan Raymond		Private Non-utility				HY				CD16-3						Canal/Conduit		FERC Qualifying Conduit		2		0.0076		18		27.03677001		2017										Fire Mountain Canal		140200000000		77		WECC

		hc9086_p01		Park Farm Hydro Project		Weld		CO		40.33748611		-104.4348056		James W. Park		Private Non-utility				HY				CD16-7						Canal/Conduit		FERC Qualifying Conduit		10		0.015		43		32.72450533		2017										Lower Latham Ditch		101900000000		85		WECC

		hc9087_p01		Miller Creek Ditch Hydropower Project		Rio Blanco		CO		39.97688		-107.927758		White River Electric Association		Cooperative				HY				CD16-8						Canal/Conduit		FERC Qualifying Conduit		1		0.18		504		31.96347032		2017										Miller Creek Ditch1		140500000000		76		WECC

		hc9063_p01		Soldier Canyon Micro Hydro Facility		Larimer		CO		40.592903		-105.160188		Soldier Canyon Filter Plant		Political subdivision				HY				CD15-18						Canal/Conduit		FERC Qualifying Conduit		1		0.1						2018										Soldier Canyon Pipeline		101900000000		79		WECC

		hc9134_p01		Pueblo Dam		Pueblo		CO		38.2839		-104.73		Southeastern Colorado Water Conservancy District, Colorado Springs Utilities, and Board of Water Works of Pueblo, Colorad		Political subdivision		Reclamation		HY		64123										Reclamation LOPP		2		5.8		22353		34.02283105		2019										Municipality		110200000000		84		WECC		PACE		IPP Non-CHP		Black Hills Colorado Electric, LLC

		hc9143_p01		FMC 33B Micro-hydro Project		Delta		CO		38.87900556		-107.6162917		Joseph W. Yeamans		Private non-utility				HY				CD16-22						Canal/Conduit		FERC Qualifying Conduit		1		0.005		0.012		0.02739726		2019										Fire Mountain Canal		1402000405		77		WECC

		hc9155_p01		Pioneer Valley Hydro Site Project		Gunnison		CO		38.28938611		-107.5905278		Pioneer Valley, LLC		Private non-utility				HY				CD17-13						Canal/Conduit		FERC Qualifying Conduit		2		0.006		45.9		87.32876712		2020										Un-named spring		1402000209		78		WECC

		hc9162_p01		Dodd Hydroelectric Facility Project		Boulder		CO		40.108222		-105.196642		Left Hand Water District		Political subdivision				HY				CD19-4						Canal/Conduit		FERC Qualifying Conduit		1		0.3		1125		42.80821918		2020										Big Thompson		1019000503		80		WECC

		hc7564_p01		Dividers Hydroelectric Project		Mesa		CO		39.09435833		-108.5589528		Grand Valley Irrigation Company		Publicly Owned Utility				HY				P-14377						Canal/Conduit		FERC Exemption		1		0.185		770		47.51326669		2021										GRAND VALLEY IRRIGATION CANAL		140100000000		33		WECC

		hc9164_p01		Vinelands (Grand Valley) 		Mesa		CO		39.10163607		-108.3458013		Grand Valley Water Users Association and the Orchard Mesa Irrirgation District		Political subdivision				HY										Canal/Conduit		Reclamation LOPP		1		4.9						2022										Orchard Mesa Canal		140100000000		33		WECC

		hc0197_p01		South Canal Hydro-4		Montrose		CO		38.453827		-107.771733		Uncompahgre Valley Water Users Association		Publicly Owned Utility				HY										Canal/Conduit		Reclamation LOPP		1		4.8		15744		37.44292237												Gunnison River		140200000000		34		WECC

		hc01A1_p01		South Canal Hydro-5		Montrose		CO		38.403944		-107.810339		Uncompahgre Valley Water Users Association		Publicly Owned Utility				HY										Canal/Conduit		Reclamation LOPP		1		2.4		8623		41.01503044												Gunnison River		140200000000		34		WECC

		hc7196_p01		Bridal Veil		San Miguel		CO		37.8747		-107.7745		NEWMONT MINING CORPORATION		Private Non-utility		NEWMONT MINING CORPORATION		HY				P-6623								FERC Exemption		1		0.5																Bridal Veil Creek		140300000000		34		WECC

		hc7258_p01		Zilm Powerhouse		Garfield		CO		39.4229		-107.3042		Charlotte B. and William M. Zilm		Private Non-utility		Charlotte B. and William M. Zilm		HY				P-7313						Canal/Conduit		FERC Exemption		1		0.02																FOUR MILE STREAM		140100000000		33		WECC

		hc7510_p01		Plateau Creek		Mesa		CO		39.134059		-108.305916		Ute Water Conservancy District		Publicly Owned Utility				HY				P-12841						Canal/Conduit		FERC Exemption		1		0.61		2400		44.91354143												RAPID CREEK		140100000000		33		WECC

		hc7516_p01		Cortez Micro Hydroelectric Project		Montezuma		CO		37.407051		-108.539		City of Cortez, Colorado		Publicly Owned Utility				HY				P-13322						Canal/Conduit		FERC Exemption		1		0.24		1400		66.59056317												DOLORES CANAL		140802000000		34		WECC

		hc7519_p01		Project 7		Monstrose		CO		38.488163		-107.754593		Project 7 Water Authority		Publicly Owned Utility				HY				P-13357						Canal/Conduit		FERC Exemption		2		0.152		600		45.06128335												Pipeline		140200000000		34		WECC

		hc7549_p01		Meeker Wenschhof Hydroelectric Project		Rio Blanco		CO		39.99464444		-107.9176333		2C Land & Cattle Company, LLC		Private Non-utility				HY				P-14230						Canal/Conduit		FERC Exemption		1		0.023		100		49.63271789												MILLER CREEK DITCH		140500000000		33		WECC

		hc0135_p01		Mora Drop Hydroelectric Project		Ada		ID		43.4597		-116.4726		Boise-Kuna Irrigation District		Publicly Owned Utility		U S Bureau of Reclamation		HY		56498		P-3403						Canal/Conduit		FERC Exemption		1		1.9		4264.79		28.63812785		2006										Mora Canal		170501000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc0184_p01		Fargo No. 1		Canyon		ID		43.626533		-116.895833		Boise Project Board of Control		Publicly Owned Utility				HY		58384		P-5042						Canal/Conduit		FERC Exemption		1		1.1		3671.14		38.09817352		2013										Lake Lowell		170501000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc7551_p01		Eightmile Hydroelectric Project		Lemhi		ID		44.66731		-113.479714		Jordan Whittaker		Private Non-utility				HY				P-14259						Canal/Conduit		FERC Exemption		1		0.46		1120		27.79432202		2014										BIG EIGHTMILE CREEK		170602000000		15		WECC

		hc9032_p01		U Canal Hydro 2		Jerome		ID		42.76861111		-114.4722222		North Side Canal Company		Private Non-utility				HY		61217		CD14-1						Canal/Conduit		FERC Qualifying Conduit		1		1.2		4443.75		42.27311644		2015										U Canal		170402000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc9039_p01		Head of U Canal Hydro Project		Jerome		ID		42.76277778		-114.3958333		North Side Canal Company		Private Non-utility				HY		61217		CD14-10						Canal/Conduit		FERC Qualifying Conduit		1		1.2		4443.75		42.27311644		2015										U Canal		170402000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc9051_p01		Glendale Conduit Hydro Project		Franklin		ID		42.132621		-111.775181		Consolidated Irrigation Company		Private Non-utility				HY				CD15-2						Canal/Conduit		FERC Qualifying Conduit		1		0.45		2631		66.74277017		2015										Conduit/Canal		160102000000		16		WECC

		hc9066_p01		North Gooding Main Hydroelectric Project		Lincoln		ID		43.0451		-114.5588		North Gooding Main Hydro LLC		Private Non-utility				HY		61688		CD15-21						Canal/Conduit		FERC Qualifying Conduit		1		1.3		4419		38.80400421		2016										North Gooding Main Canal		170402000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc9027_p01		Little Sand Creek Project		Bonner		ID		48.321804		-116.572122		City of Sandpoint		Municipal				HY				CD13-1						Canal/Conduit		FERC Qualifying Conduit		1		0.065		475.8		83.56164384		2018										Wastewater treatment system		170102000000		14		WECC

		hc9136_p01		Fulton Hydropower Project		Custer		ID		44.14066667		-113.88365		Gordon Fulton		Private non-utility				HY				CD15-17						Canal/Conduit		FERC Qualifying Conduit		1		0.406		1330		37.39568572		2019										Rock Creek		170402000000		43		WECC

		hc9139_p01		Campbellas Ferry Micro-Hydro Unit Project		Idaho		ID		45.486692		-115.327767		Campbellas Ferry Ranch, LLC		Private non-utility				HY				CD20-4						Canal/Conduit		FERC Qualifying Conduit		1		0.0011		1.5		15.56662516		2020										Trout Creek		1706020707		42		WECC

		hc0182_p01		MC6 Hydro Facility		Ada		ID		43.485529		-116.355047		MC6 Hydro Facility		Publicly Owned Utility				HY		64607		P-5038						Canal/Conduit		FERC Exemption		1		2.3		5770		28.63807822												Boise Canal		170501000000		15		WECC		IPCO		IPP Non-CHP		Idaho Power Co

		hc0185_p01		Low Line No. 8		Canyon		ID		43.545263		-116.759305		Boise Project Board of Control		Publicly Owned Utility				HY				P-5056						Canal/Conduit		FERC Exemption		1		0.385		1500		44.47607187												LOWLINE CANAL		170501000000		15		WECC

		hc0187_p01		Waldvogel Bluff		Boise		ID		43.374235		-116.514258		Boise Project Board of Control		Publicly Owned Utility				HY				P-5043						Canal/Conduit		FERC Exemption		1		0.3		1140		43.37899543												WALDVOGEL CANAL		170501000000		15		WECC

		hc7206_p01		Doug Hull		Twin Falls		ID		42.5384		-114.564		Doug Hull		Private Non-utility		Doug Hull		HY				P-6676						Canal/Conduit		FERC Exemption		4		0.261																TWIN FALLS LATERAL 28 CANAL		170402000000		16		WECC

		hc7483_p01		Powercat Production Facility		Twin Falls		ID		42.643367		-114.786487		Donald K. and Diane G. Campbell		Private Non-utility				HY				P-12021						Canal/Conduit		FERC Exemption		1		0.02																SUPPLY PIPELINE  FISH FACILITY		170402000000		16		WECC

		hc7485_p01		Pristine Springs Hydro #3		Jerome		ID		42.610038		-114.479342		Pristine Springs, Inc.		Private Non-utility				HY				P-12144						Canal/Conduit		FERC Exemption		1		0.5		1762.305		40.23527397												Warm Creek		170402000000		15		WECC

		hc7488_p01		Goodco Power Hydroelectric Project		Twin Falls		ID		42.603531		-114.826119		Jeffery P. Comer and Jack Goodman		Private Non-utility				HY				P-12432						Canal/Conduit		FERC Exemption		2		0.025		150		68.49315068												LOW LINE CANAL		170402000000		16		WECC

		hc7489_p01		Low Line Midway		Twin Falls		ID		42.518897		-114.324127		Twin Falls Canal Company		Publicly Owned Utility				HY				P-12437						Canal/Conduit		FERC Exemption		2		2.3		8000		39.70617431												LOW LINE CANAL		170402000000		16		WECC

		hc7273_p01		South Bend		St Joseph		IN		41.676093		-86.246154		South Bend, City of		Private Non-utility		South Bend, City of		HY				P-7569								FERC Exemption		1		0.05		275.7352941		62.95326349												St Joseph River		40500012204		105		RFC

		hc2138_p01		Deer Island Treatment Plant		Suffolk		MA		42.3544		-70.958		Massachusetts Wtr RAuth-Deer I		State		Massachusetts Wtr RAuth-Deer I		HY		10823		P-11412						Canal/Conduit		FERC Exemption		2		2		5880.04		33.56187215		2001										Boston Harbor		10900010402		131		NPCC		ISNE		Commercial CHP		NSTAR Electric Company

		hc7584_p01		Sackett Filtration		Hampden		MA		42.092936		-72.803169		Westfield Water Resources Department		Publicly Owned Utility				HY				P-14483						Canal/Conduit		FERC Exemption		1		0.08		470		67.06621005		2014										SACKETT FILTRATION PLANT		10802060303		131		NPCC

		hc7522_p01		Loring Road Hydro Plant		Middlesex		MA		42.34631		-71.267082		Massachusetts Water Resources Authority		State				HY				P-13400						Canal/Conduit		FERC Exemption		1		0.2		1207		68.89269406												Pipeline		10900010703		131		NPCC

		hc7532_p01		Coltsville Flow Control Station		Pittsfield		MA		42.468061		-73.200746		City of Pittsfield, Massachusetts		Publicly Owned Utility				HY				P-13658						Canal/Conduit		FERC Exemption		1		0.066		355		61.40168811												CLEVELAND RESERVOIR		11000050103		131		NPCC

		hc7545_p01		Frostburg Low Head Project		Allegany		MD		39.675613		-78.944872		City of Frostburg, Maryland		Publicly Owned Utility				HY				P-14059						Canal/Conduit		FERC Exemption		1		0.075		240		36.52968037												PINEY RIVER RESERVOIR		20700020301		121		RFC

		hc7332_p01		Stony Brook		Oxford		ME		44.5134		-70.7692		Small Hydro East		Private Non-utility		Small Hydro East		HY				P-8450								FERC Exemption		1		0.035																Stony Brook		10400020207		134		NPCC

		hc7513_p01		Veazie Energy Recovery Hydro Plant		Penobscot		ME		44.823856		-68.708925		Bangor Water District		Publicly Owned Utility		Bangor Water District		HY				P-13164						Canal/Conduit		FERC Exemption		1		0.075		590		89.8021309												Bangor Water District water supply pipeline		10200051003		134		NPCC

		hc2165_p01		Lower South Fork Irrigation Project		Carbon		MT		45.209126		-109.143977		Lower South Fork LLC		Private Non-utility				HY		58120		P-13716						Canal/Conduit		FERC Exemption		1		0.47		608		14.76731759		2012										RCCC Ditch		100700000000		18		WECC		NWMT		IPP Non-CHP		NorthWestern Energy

		hc9091_p01		Libby PRV Station Hydroelectric Project		Lincoln		MT		48.378164		-115.55759		City of Libby, Montana		Municipal				HY				CD16-14						Canal/Conduit		FERC Qualifying Conduit		1		0.018		145		91.95839675		2017										CITY OF LIBBY WATER TREATMENT PLANT		170101000000		60		WECC

		hc7182_p01		Hardins		Gaston		NC		35.3823		-81.1853		Steve Mason Enterprises, Inc.		Industrial		Steve Mason Enterprises, Inc.		HY				P-6492								FERC Exemption		3		0.72																South Fork Catawba River		30501020504		97		SERC

		hc7195_p01		Raeford Dam and Fuseplug		Cumberland		NC		34.9581		-79.0009		Lake Upchurch Power, Inc		Private Non-utility		Lake Upchurch Power, Inc		HY				P-6619								FERC Exemption		2		0.56																Rockfish Creek		30300040607		98		SERC

		hc7530_p01		Keene Water Treatment Facility Hydro		Cheshire		NH		42.93642		-72.260417		City of Keene, New Hampshire		Publicly Owned Utility				HY				P-13638						Canal/Conduit		FERC Exemption		2		0.062		350		64.44248048												HAMPSHIRE WATER TREATMENT FACILITY		10802010202		130		NPCC

		hc9140_p01		Drop 8 Facility		Dona Ana		NM		32.126612		-106.724159		Elephant Butte Irrigation District		Political subdivision				HY				CD16-17						Canal/Conduit		FERC Qualifying Conduit		2		0.04		40		11.41552511		2016										EBID Westside Irrigation Canal		1303010209		90		WECC

		hc7534_p01		Santa Fe Canyon Hydroelectric Project		Sante Fe		NM		35.679858		-105.915276		City of Santa Fe, New Mexico		Publicly Owned Utility				HY				P-13727						Canal/Conduit		FERC Exemption		1		0.09		394		49.97463217												MCCLURE AND NICHOLS RESERVOIR		130202000000		31		WECC

		hc7494_p01		Linden		Clarke		NV		36.170551		-115.043099		Southern Nevada Water Authority		Cooperative		Southern Nevada Water Authority		HY				P-12475						Canal/Conduit		FERC Exemption		1		0.93		3200		39.2792262		2005										COLORADO RIVER VIA LAKE MEAD		150100000000		13		WECC

		hc7495_p01		Sloan		Clarke		NV		36.170551		-115.043099		Southern Nevada Water Authority		Cooperative		Southern Nevada Water Authority		HY				P-12476						Canal/Conduit		FERC Exemption		1		0.522		1950		42.64420301		2005										COLORADO RIVER VIA LAKE MEAD		150100000000		13		WECC

		hc7496_p01		Horizon Ridge		Clarke		NV		36.003033		-115.090966		Southern Nevada Water Authority		Cooperative		Southern Nevada Water Authority		HY				P-12477						Canal/Conduit		FERC Exemption		1		0.671		3515		59.79965838		2005										COLORADO RIVER VIA LAKE MEAD		150100000000		13		WECC

		hc7381_p01		Black Brook - Intake		Clinton		NY		44.4614		-73.7439		Oakvale Construction Company, Ltd.		Industrial		Oakvale Construction Company, Ltd.		HY				P-9456								FERC Exemption		2		0.41																Black Brook		41504040205		127		NPCC

		hc7529_p01		Rice Reservoir		Fulton		NY		43.095799		-74.335386		City of Gloversville		Publicly Owned Utility				HY				P-13635						Canal/Conduit		FERC Exemption		1		0.025		192		87.67123288												CAMERON RESERVIOR		20200020605		127		NPCC

		hc2162_p01		Juniper Ridge Hydroelectric Project		Deschutes		OR		44.141705		-121.27004		Central Oregon Irrigation Dist		Publicly Owned Utility				HY		57437		P-13607						Canal/Conduit		FERC Exemption		1		5		11620.3		26.5303653		2010										Deschutes River		170703000000		5		WECC		PACW		IPP Non-CHP		PacifiCorp

		hc0173_p01		C Drop		Klamath		OR		42.16593		-121.685051		Klamath Irrigation District		Publicly Owned Utility				HY		58470								Canal/Conduit		Reclamation LOPP		1		1.1		1636.86		16.98692403		2012										Irrigation Water		180102000000		6		WECC		PACW		IPP Non-CHP		PacifiCorp

		hc7567_p01		Pendleton Well 1		Umatilla		OR		45.676198		-118.767127		City of Pendleton		Publicly Owned Utility				HY				P-14407						Canal/Conduit		FERC Exemption		1		0.0675		291.6769994		49.32809055		2012										UMATILLA RIVER		170701000000		5		WECC

		hc7568_p01		Pendleton Well 5		Umatilla		OR		45.675679		-118.783901		City of Pendleton		Publicly Owned Utility				HY				P-14407						Canal/Conduit		FERC Exemption		2		0.0655		283.0347179		49.32809054		2012										UMATILLA RIVER		170701000000		5		WECC

		hc7569_p01		Pendleton Well 14		Umatilla		OR		45.670403		-118.851976		City of Pendleton		Publicly Owned Utility				HY				P-14407						Canal/Conduit		FERC Exemption		1		0.0283		122.2882827		49.32809054		2012										UMATILLA RIVER		170701000000		5		WECC

		hc9151_p01		Enery Recovery Phase 1		Umatilla		OR		45.675921		-118.767138		City Of Pendleton, or		Municipal				HY				P-14407						Canal/Conduit		FERC Exemption		4		0.4						2012										Umatilla River		1707010305		16		WECC

		hc0175_p01		Monroe Hydro		Jefferson		OR		44.462195		-121.246717		Monroe Hydro, LLC		Private Non-utility				HY				P-14430						Canal/Conduit		FERC Exemption		1		0.3		1004		38.20395738		2015										North Unit Irrigation District Main Canal		170703000000		5		WECC

		hc0186_p01		45-Mile Hydroelectric Project		Jefferson		OR		44.528967		-121.153171		EBD Hydro LLC		Private Non-utility				HY		58455		P-13817						Canal/Conduit		FERC Exemption		3		5		5667		21.56392694		2015										North Unit Main Canal		170703000000		5		WECC		PACW		IPP Non-CHP		PacifiCorp

		hc7554_p01		Three Sisters Irrigation District Hydroelectric Project		Deschutes		OR		44.26461		-121.493356		Three Sisters Irrigation District		Publicly Owned Utility				HY				P-14364						Canal/Conduit		FERC Exemption		1		0.7		3400		55.44683627		2015										THREE SISTERS IRRIGATION MAIN CANAL		170703000000		5		WECC

		hc7563_p01		Will Crandall		Washington		OR		45.551263		-122.991263		City of Hillsboro, Oregon		Publicly Owned Utility				HY				P-14371						Canal/Conduit		FERC Exemption		1		0.094		60		7.286505392		2015										WILL CRANDALL RESERVOIR		170900000000		5		WECC

		hc7585_p01		Conduit 3		Multnomah		OR		45.498715		-122.512279		City of Portland Water Bureau		Publicly Owned Utility				HY				P-14498						Canal/Conduit		FERC Exemption		4		0.2		1200		68.49315068		2015										CONDUIT 3 PIPELINE		170900000000		5		WECC

		hc7570_p01		Pendleton Well 2		Umatilla		OR		45.670336		-118.797366		City of Pendleton		Publicly Owned Utility				HY				P-14440						Canal/Conduit		FERC Exemption		1		0.1186		502.6097152		48.37735098		2016										UMATILLA		170701000000		5		WECC

		hc7571_p01		Pendleton Well 4		Umatilla		OR		45.672169		-118.813411		City of Pendleton		Publicly Owned Utility				HY				P-14440						Canal/Conduit		FERC Exemption		1		0.0601		254.6951424		48.37735099		2016										UMATILLA		170701000000		5		WECC

		hc7572_p01		Pendleton Well 8		Umatilla		OR		45.669893		-118.817896		City of Pendleton		Publicly Owned Utility				HY				P-14440						Canal/Conduit		FERC Exemption		1		0.0601		254.6951424		48.37735099		2016										UMATILLA		170701000000		5		WECC

		hc9074_p01		SPS2 Hydro Project		Wallowa		OR		45.52277778		-117.4955556		SPS of Oregon		Private Non-utility				HY				CD15-28						Canal/Conduit		FERC Qualifying Conduit		1		0.013		81.9		71.91780822		2016										Westside Ditch		170601000000		16		WECC

		hc9090_p01		Watson Net Meter/Micro Hydroelectric Demonstration Facility		Deschutes		OR		44.26434722		-121.493375		Three Sisters Irrigation Distric		Political subdivision				HY				CD16-13						Canal/Conduit		FERC Qualifying Conduit		4		0.199		583.308		33.46114132		2019										Whychus Creek		170703000000		17		WECC

		hc9149_p01		Gordon Faber Hydroelectric Project		Washington		OR		45.554174		-122.910232		City of Hillsboro, Oregon		Municipal				HY				CD18-12						Canal/Conduit		FERC Qualifying Conduit		1		0.1613		200.75		14.20748088		2020										Municipal		1709001003		11		WECC

		hc9153_p01		Wallowa Lake County Service District Hydro Station Project		Wallowa		OR		45.281		-117.215		Wallowa Resources Community Solutions Inc.		Private non-utility				HY				CD17-16						Canal/Conduit		FERC Qualifying Conduit		1		0.02						2020										State Park Spring		1706010501		16		WECC

		hc9160_p01		McKenzie Reservoir Hydroelectric Facility		Deschutes		OR		44.312768		-121.423556		Three Sisters Irrigation Distric		Political subdivision				HY				CD17-14						Canal/Conduit		FERC Qualifying Conduit		1		0.3		1300		49.46727549		2020										Whycus Creek		1707030108		17		WECC

		hc7524_p01		Swalley Main Canal		Deschutes		OR		44.135468		-121.277819		Swalley Irrigation District		Publicly Owned Utility				HY				P-13470						Canal/Conduit		FERC Exemption		1		0.75		2700		41.09589041												SWALLEY MAIN CANAL		170703000000		5		WECC

		hc7535_p01		Vernon Station Hydroelectric Project		Multnomah		OR		45.555063		-122.646062		Portland Water Bureau		Publicly Owned Utility				HY				P-13732						Canal/Conduit		FERC Exemption		1		0.025		205.86		94												BULL RUN WATERSHED		170900000000		5		WECC

		hc7542_p01		SPS of Oregon Hydroelectric Project		Wallowa		OR		45.515835		-117.49364		SPS of Oregon		Private Non-utility				HY				P-13832						Canal/Conduit		FERC Exemption		1		0.011		75.718		78.57824824												LOSTINE RIVER		170601000000		5		WECC

		hc7550_p01		Oak Springs Hydroelectric Project		Wasco		OR		45.219549		-121.082538		Oregon Department of Fish and Wildlife		State				HY				P-14235						Canal/Conduit		FERC Exemption		1		0.085		680		91.32420091												OAK SPRINGS FISH HATCHERY		170703000000		5		WECC

		hc7481_p01		Harrisburg Water Supply		Dauphin		PA		40.46167		-76.74528		City of Harrisburg		Publicly Owned Utility		City of Harrisburg		HY				P-11845						Canal/Conduit		FERC Exemption		1		0.19		1466		88.07978851		2002										DEHART RESERVOIR		20503051002		122		RFC

		hc9042_p01		Station 29		Montgomery		PA		40.205526		-75.236485		North Wales Water Authority		Publicly Owned Utility				HY				CD14-13						Canal/Conduit		FERC Qualifying Conduit		1		0.011		72		74.71980075		2014										Conduit/Canal		20402030901		122		RFC

		hc7544_p01		Arlington Outlet Hydroelectric Generator		Terrant		TX		32.639069		-97.242906		Tarrant Regional Water District		Publicly Owned Utility				HY		61355		P-13946						Canal/Conduit		FERC Exemption		1		1.3		787.25		6.912978574		2015										ARLINGTON OUTLET DISCHARGE FAC		120301000000		63		TRE		ERCO		Commercial Non-CHP		Oncor Electric Delivery Company LLC

		hc0195_p01		Jordanelle		Wasatch		UT		40.596605		-111.423589		Central Utah Water Conservancy District		Publicly Owned Utility		U S Bureau of Reclamation		HY		61853										Reclamation LOPP		2		13		44694.59		39.24709343		2008										Provo River		160202000000		26		WECC		PACE		Commercial Non-CHP		Heber Light & Power Company

		hc7573_p01		Monroe Cold Spring		Sevier		UT		38.6057		-112.0956		Monroe City		Publicly Owned Utility				HY				P-14441						Canal/Conduit		FERC Exemption		1		0.037		229		70.65284463		2013										WATER SUPPLY PIPELINE		160300000000		25		WECC

		hc9040_p01		Box Elder		Box Elder		UT		41.50132778		-111.9912083		Brigham City Corporation		Publicly Owned Utility				HY				CD14-11						Canal/Conduit		FERC Qualifying Conduit		1		0.8		4300		61.35844749		2014										Conduit/Canal		160102000000		25		WECC

		hc9035_p01		Battle Creek Microhydro Power Generation Project		Utah		UT		40.36223333		-111.7012694		Pleasant Grove City, Utah		Municipal				HY				CD14-4						Canal/Conduit		FERC Qualifying Conduit		1		0.12		327		31.10730594		2015										Conduit/Canal		1602020108		49		WECC

		hc9106_p01		Silver Creek Hydro Energy Recovery Facility		Summit		UT		40.73336111		-111.4829556		Mountain Regional Water Special Service District		Political subdivision				HY				CD17-7						Canal/Conduit		FERC Qualifying Conduit		2		0.2		1000		57.07762557		2018										Signal Hill Water Treatment Plant		160201000000		50		WECC

		hc7204_p01		Thayn		Emery		UT		39.081		-110.1407		Lee Thayn		Private Non-utility		Lee Thayn		HY				P-6643								FERC Exemption		2		0.4		2498.888889		71.31532217												Green River		140600000000		25		WECC

		hc7475_p01		Cherry Grove Powerhouse		Utah		UT		39.9722		-111.5125		Gary R. Hubbs		Private Non-utility		Gary R. Hubbs		HY				P-11610						Canal/Conduit		FERC Exemption		1		0.224		1726		87.96069798												CRAB CREEK CANYON		160202000000		25		WECC

		hc7487_p01		Orderville		Kane		UT		37.257766		-112.655203		Kane County Water Conservancy District		Publicly Owned Utility		Kane County Water Conservancy District		HY				P-12374						Canal/Conduit		FERC Exemption		1		0.2		897		51.19863014												EAST FORK VIRGIN RIVER		150100000000		25		WECC

		hc7548_p01		Big Willow Hydroelectric Project		Salt Lake County		UT		40.539871		-111.818655		Draper Irrigation Company		Cooperative				HY				P-14220						Canal/Conduit		FERC Exemption		1		0.511		1414.329		31.59551511												BIG WILLOW CREEK		160202000000		25		WECC

		hc7036_p01		Burnshire		Shenandoah		VA		38.8767		-78.4673		Gilbert, Britt & Scully, Thomas&john Iii		Private Non-utility		Gilbert, Britt & Scully, Thomas&john Iii		HY				P-3287								FERC Exemption		3		0.232																North Fork Shenandoah River		20700060501		99		SERC

		hc7279_p01		Whittles Mill Dam		Mecklenburg		VA		36.8018		-78.1692		Rockfish Corporation, Inc		Private Non-utility		Rockfish Corporation, Inc		HY				P-7630								FERC Exemption		2		0.17		1225		82.25893097												Meherrin River		30102040302		99		SERC

		hc7309_p01		Moomaws		Rockbridge		VA		37.7442		-79.3675		COLUMBIA MILLS HYDROELECTRIC  LP		Private Non-utility		COLUMBIA MILLS HYDROELECTRIC  LP		HY				P-8005								FERC Exemption		1		0.52		2700		59.27291886												Maury River		20802020501		99		SERC

		hc9108_p01		Yoder Farm Water Supply System Project		Rutland		VT		43.330218		-73.050136		Ryan Yoder		Private Non-utility				HY				CD17-9						Canal/Conduit		FERC Qualifying Conduit		2		0.0016		13		92.75114155		2017										Spring		41504020101		129		NPCC

		hc7264_p01		Kingsbury		Washington		VT		44.3032		-72.4475		Kingsbury Hydroelectric Company		Private Non-utility		Kingsbury Hydroelectric Company		HY				P-7434								FERC Exemption		3		0.22		600		31.13325031												Kingsbury Branch Winooski Rive		41504030203		129		NPCC

		hc7514_p01		Bennington Water Treatment Hydro Plant		Bennington		VT		42.895641		-73.130236		Town of Bennington, Vermont		Publicly Owned Utility				HY				P-13269						Canal/Conduit		FERC Exemption		1		0.017		140		94.01020682												Pipeline		20200030701		129		NPCC

		hc9159_p01		Division Booster Pump Station Project		Skagit		WA		48.420778		-122.297056		Skagit Public Utility District		Municipal				HY				CD21-3						Canal/Conduit		FERC Qualifying Conduit		1		0.025		94		42.92237443		2021										municipal		1711000702		2		WECC

		hc7147_p01		Diamond Creek		Whatcom		WA		48.819581		-122.229641		Gary A. Cromwell		Private Non-utility		Gary A. Cromwell		HY				P-5978								FERC Exemption		1		0.025																Unnamed Tributary To Nooksack		171100000000		1		WECC

		hc7323_p01		Chippewa Reservoir		Sawyer		WI		45.8883		-91.0771		Northern States Power Co		Investor-Owned Utility		Northern States Power Co		HY				P-8286								FERC Exemption		3		3.1																Chippewa River		70500010501		46		MRO

		hc7397_p01		Manawa Dam		Waupaca		WI		44.4667		-88.9167		WISCONSIN8, LLC		Private Non-utility		WISCONSIN8, LLC		HY				P-9784								FERC Exemption		1		0.192		900		53.51027397												Little Wolf		40302021704		76		MRO
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Executive Summary  


This report presents findings from a review of Energy Trust of Oregon’s Irrigation 


Modernization Program (IMP). Energy Trust contracted with Apex Analytics to 


conduct this review in order to understand the program’s outcomes and potential 


from a market transformation perspective.  


Irrigation modernization improvements can include transitioning from transporting 
water to farms through open canals to delivering pressurized water through pipes, 


improving monitoring and control capabilities, and other things. This transition has 


the potential to create opportunities for renewable generation since excess pressure 


in the pipes can be used to generate hydropower. There are also potential efficiency 


benefits since providing pressurized water would eliminate the need for farmers to 


pump water from ditches or ponds to irrigate their fields. 


Through the IMP, Energy Trust works with the Farmers’ Conservation Alliance (FCA) 


to support irrigation districts across Oregon in modernizing their irrigation systems. 


The program helps irrigation districts assess opportunities and develop 


comprehensive plans to modernize their systems. This analysis and support prepare 


districts to apply to the U.S. Department of Agriculture’s Natural Resources 


Conservation Service (NRCS) and other potential partners that the FCA helps 
districts identify for funding to support modernization projects. FCA also provides 


communication support to help districts inform their members and other 


stakeholders about modernization. Energy Trust anticipates that this support will 


accelerate the process of modernization for irrigation districts. 


The assessment addressed five research objectives related to the IMP: 


➢ What are the key market progress indicators (MPIs) that show the program’s 


progress toward market transformation? Are there MPIs that are currently 


not being collected? 


➢ How is the IMP influencing the development and trajectory of irrigation 


modernization in: (1) Energy Trust’s service territory; (2) Oregon and the 


western USA? 


➢ What would the baseline and trajectory of irrigation modernization have been 


without the IMP? 


➢ At what point will irrigation modernization be incorporated as a standard 


practice for irrigation districts? 


➢ How can Energy Trust estimate energy savings from reduced on-farm 


pumping due to irrigation modernization? 


Research Approach 


Rather than seeking to influence individual purchases or practices of program 


participants, a market transformation program seeks to achieve a change in 
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practices more broadly. This evaluation took a market transformation-based 
approach, focused on tracking the program’s progress toward those broader 


outcomes. Specifically, Apex conducted the following tasks: 


➢ Articulated program theory and developed MPIs: Apex reviewed a wide range 


of documents related to program efforts and irrigation modernization more 


broadly and conducted interviews with Energy Trust and Farmers 


Conservation Alliance (FCA) program staff. We then developed a logic model 


describing the program’s activities and desired outcomes and a set of MPIs to 


track the program’s progress against those outcomes. We refined the 


program logic model and MPIs with input from Energy Trust staff. 


➢ Interviewed irrigation districts: Apex interviewed 18 irrigation districts, with 


respondents segmented by their progress toward modernization, ranging 


from non-participants to districts that had completed large modernization 


projects.  


➢ Interviewed stakeholders: Apex conducted seven interviews with 


organizations outside the program providing funding for irrigation 


modernization projects or otherwise involved in efforts to promote irrigation 


modernization in Oregon. 


Key Findings 


Market transformation programs seek to bring about lasting change in a market by 


helping market actors overcome barriers that prevent uptake of the targeted 
efficient product or practice. The IMP helps irrigation districts overcome barriers to 


modernization improvements in three ways:  


➢ By providing technical support and analysis to prioritize and scope 


modernization improvements. Irrigation district managers are aware of the 


potential benefits of modernization, and some have made small-scale 


modernization improvements. District managers typically do not, however, 


have the capacity or technical resources to assess and prioritize the 


modernization opportunities in their districts and develop a comprehensive 


plan to address those opportunities. District managers valued the program’s 


support in providing technical assistance and developing plans.  


➢ By providing communications support to the internal and external audiences 


impacted by modernization projects. Program staff and interviewed 


stakeholders reported that a proactive manager and a supportive board were 


important to the success of an irrigation modernization project, and all of the 


interviewed district managers reported their boards were supportive of 


modernization. District managers reported a more mixed reception to 


modernization among water users. According to district managers, some 


water users recognize water saving and potential energy efficiency benefits 
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of modernization, while others are more concerned about costs or technical 


issues. District managers reported that external stakeholder attitudes toward 


modernization were also mixed, with general support from conservation 


groups but opposition from some property owners, primarily due to 


aesthetics of converting from canals to pipes.  


➢ By facilitating access to external funding sources to pay for modernization 


improvements. The IMP both provides irrigation districts with support in 


accessing existing funding sources to pay for modernization improvements 


and, critically, works to expand the pool of available funding and support for 


irrigation modernization. The technical analysis and plans the program 


creates provide irrigation districts with information funders require, and the 


program helps districts identify potential funders and complete applications. 


By demonstrating the potential for irrigation modernization and creating a 


pipeline of viable modernization projects, the program has also helped 


capture funders’ attention and increase the funding and support available for 


modernization. Most notably, interview findings suggest the program played 


a role in the reauthorization of a large federal funding program that supports 


irrigation modernization and in the allocation of program funds to Oregon.  


Consistent with its six years of experience in the market, the IMP is meeting its 


short-term and medium-term MPIs, with districts engaging with the program and 


progressing through the process of creating Watershed Plans – the comprehensive 


documents needed to apply for funding to support installation of large-scale 


modernization improvements.  


The program is beginning to achieve its long-term MPIs, with a small number of 


districts completing installation of in-conduit hydroelectric generation. Findings 


suggest hydroelectric generation faces additional barriers, beyond modernization 


improvements themselves, with district managers concerned about cost 


effectiveness and the prices they could receive for generated electricity.  


Additionally, the program is working to develop a process to measure energy 
savings due to the reduced need for pumping on farms. Irrigation district managers 


see energy cost savings as a key benefit of modernization for their patrons. This 


report includes a proposed methodology for estimating pump energy savings.  


Conclusions & Recommendations 


Apex draws the following conclusions and associated recommendations from this 


research. 


Conclusion 1: The IMP functions as a market transformation program, and its 


potential to expand available funding and support for irrigation modernization is 


central to its market transformation objectives. The scope of irrigation 


modernization projects is typically too large for an irrigation district to complete 
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independently in a timely and comprehensive way. As a result, the most effective 
way to meet the market transformation objective of generating market-wide 


adoption that will extend beyond the program’s support is to build a network of 


organizations and funders working to support irrigation modernization. The IMP has 


done this successfully by demonstrating the specific benefits of irrigation 


modernization projects and generating a pipeline of projects ready to receive 


available support. Most notably, these efforts contributed to the reauthorization of 
the NRCS Watershed Protection and Flood Prevention Program (PL 83-566) funding, 


which has supported large numbers of irrigation modernization projects in Oregon 


and other states.   


➢ Recommendation 1: Energy Trust and FCA should continue to build 


relationships with stakeholder organizations and encourage increased 


support for irrigation modernization. The program should continue working to 


identify funders and organizations whose missions align with the many 


energy and non-energy benefits of irrigation modernization and encourage 


them to support modernization efforts with funding or technical support. 


Broadening the range of organizations providing support can help ensure 


resources are available that align with the unique needs of each irrigation 


district.   


Conclusion 2: Energy savings are an important benefit of modernization 


improvements. The potential to reduce energy consumption from on-farm pumping 
was one of the most frequently cited benefits of irrigation modernization for 


irrigation districts. District managers saw energy savings as a clear benefit for their 


patrons, allowing them to use funds that would have gone to energy costs in other 


ways, with further positive effects for the local economy. There is also potential that 


districts would need to choose between energy savings benefits and hydroelectric 


generation. Installing in-conduit generation could reduce water pressure, and some 


district managers indicated they were inclined to prioritize providing pressurized 


water over installing generation capabilities.  


➢ Recommendation 2: Energy Trust should continue to develop an approach to 


claim energy savings from irrigation modernization. Adopting a high-level 


energy savings methodology, like the one described in Section 5, could help 


Energy Trust better capture the benefits of irrigation modernization. To the 


extent irrigation districts must choose between delivering pressurized water 
to farms or using it for hydroelectric generation, a methodology to claim 


energy savings could help ensure Energy Trust benefits from all of the 


modernization projects it supports. Pump energy savings are also a 


compelling benefit for program communications to address.  
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MEMO 
To: Board of Directors 
From: Phil Degens, Sarah Castor and Dave Modal 


Date: 5/20/2022 


Re: Staff response to The Irrigation Modernization Program Market Transformation 
Assessment  


  


A major goal of the Irrigation Modernization Program (IMP) Market Transformation (MT) Assessment 
was to determine if the IMP qualified as a MT program. Using interviews, document review and 
development of a formal logic model, the report findings support the concept of IMP being engaged in 
market transformation. The irrigation infrastructure market that IMP is transforming is different from 
your standard consumer product market. However, many other market transformation programs have 
worked in nonstandard markets. Many of these MT programs have developed a market-funded 
organization that has a role similar to that of the Farmers Conservation Alliance, that continue many of 
a program’s support functions and are an integral part of the MT exit strategy. An example of this is the 
regional commissioning effort that led to the creation of the Building Commissioning Association.  


Energy Trust plans on monitoring IMP’s market progress using the market progress indicators identified 
in this study and reporting the results in 2024. . Energy Trust is planning to further develop the energy 
savings methodology proposed in the report in 2023. This will enable Energy Trust to obtain an 
estimate of irrigation pumping savings that are achieved by pressurizing the irrigation pipes at an 
irrigation district level and claim those savings. 
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1. Introduction 


This report presents findings from an assessment of the market transformation 


outcomes and potential of the Irrigation Modernization Program, which Energy Trust 


funds and the Farmers Conservation Alliance implements.  


 Program Description 


Through the IMP, Energy Trust works with the Farmers’ Conservation Alliance (FCA) 
to support irrigation districts across Oregon in modernizing their irrigation systems. 


Irrigation modernization involves proactive planning, assessments, and 


improvements to increase an irrigation system’s performance and efficiency to meet 


the goals of the district and its community. Modernization improvements can 


include transitioning from transporting water to farms through open canals to 


delivering pressurized water through pipes, improving monitoring and control 
capabilities, and other things. This transition has the potential to create 


opportunities for renewable generation since excess pressure in the pipes can be 


used to generate hydropower. There are also potential efficiency benefits since 


providing pressurized water would eliminate the need for farmers to pump water 


from ditches or ponds to irrigate their fields. 


There are significant non-energy benefits associated with irrigation modernization, 


including reduced water losses to seepage and evaporation, which allow for 
improved stream flows as less water needs to be diverted from streams or other 


bodies of water. Recognizing these benefits, the IMP seeks to leverage support from 


a variety of sources with diverse interests in irrigation modernization benefits. With 


the support of Energy Trust and other funders, the FCA helps irrigation districts 


assess opportunities and develop comprehensive plans to modernize their systems. 


The FCA conducts technical analysis and develops documentation necessary for 
irrigation districts to meet the requirements of the National Environmental Policy 


Act (NEPA). This analysis and support prepares districts to apply to the U.S. 


Department of Agriculture’s Natural Resources Conservation Service (NRCS) and 


other potential partners that the FCA helps districts identify for funding to support 


modernization projects. FCA also provides communication support to help districts 


inform their members and other stakeholders about modernization. Energy Trust 


anticipates that this support will accelerate the process of modernization for 


irrigation districts. 


 Research Objectives 


Energy Trust defined four research objectives for this study. Apex identified a series 


of more specific research questions to operationalize each objective (Table 1).   
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Table 1: Research Objectives and Associated Questions 


Research Objective Research Questions 


What are the key MPIs that 
show the program's 
progress towards market 
transformation? Are there 
MPIs that are currently not 
being collected? 


What are the key barriers to irrigation modernization? 


What are key program activities, and how does the program anticipate they will 
address the key barriers identified or otherwise bring about irrigation 
modernization? 


What interim changes in the market, short of installed projects, would indicate 
the program is addressing the key barriers?  


What data are program staff currently tracking that could indicate market 
influence? 


How is the IMP influencing 
the development and 
trajectory of irrigation 
modernization in: (1) Energy 
Trust's service territory; (2) 
Oregon and the western 
USA? 


To what extent is the program achieving its MPIs? 


What are examples of successful engagements that led to modernization 
projects? What characteristics of those projects made them successful?  


What role did the IMP play in motivating and/or enabling irrigation 
modernization projects? How did the IMP's support relate to and/or 
complement other enabling factors? 


What would the baseline 
and trajectory of irrigation 
modernization have been 
without the IMP? 


To what extent are water districts aware of irrigation modernization 
opportunities? 


What benefits of irrigation modernization are irrigation districts aware of? 
Which of those benefits are most compelling to them? 


To what extent were water/irrigation districts actively pursuing irrigation 
modernization over the past three decades, in Oregon, the Northwest and 
elsewhere? 


What are the key triggers for irrigation modernization projects, outside the 
IMP? What are key triggers for irrigation upgrades? 


What resources are available to support irrigation modernization outside of the 
IMP? What is the scope of these resources and how easily accessible are they? 


When will irrigation 
modernization become a 
standard process for 
irrigation districts? 


What market changes are necessary to bring about widespread adoption of 
irrigation modernization without program support? 


How will program activities bring about those changes?  


How can Energy Trust 
estimate energy savings 
from reduced on-farm 
pumping due to irrigation 
modernization? 


What methods have irrigation modernization advocates used to estimate 
energy savings from on-farm pumps? To what extent could those approaches 
inform Energy Trust? 


What metrics are available that could help Energy Trust estimate pump usage of 
farms within its territory (e.g., irrigated acreage, gallons of water supplied)? 


What additional data would be necessary to associate energy usage data with 
those metrics, and how could Energy Trust obtain it?  
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 Research Approach 


Market transformation programs seek to achieve broad, long-term changes to 


whole markets, in contrast to traditional programs’ focus on influencing the 


individual transactions or behaviors of specific participants. As this evaluation 


sought to assess the IMP from a market transformation perspective, Apex took a 


market transformation evaluation approach, focused on assessing the program’s 
progress against a defined theory of how its activities would bring about its desired 


outcomes.  


Specifically, Apex conducted three broad research activities to address this project’s 


research objectives: program logic and MPI development, irrigation district 


interviews, and funder and stakeholder interviews. The following sections describe 


each activity.  


1.3.1 Program Logic and MPI Development 


Apex developed a logic model to describe IMP program activities and the 


anticipated short, medium, and long-term outcomes anticipated to follow from 
those activities. We drafted MPIs associated with each logic model outcome.1 We 


developed the logic model based on a review of program documents and other 


documents related to irrigation modernization as well as in-depth interviews with 


Energy Trust and FCA staff involved in managing and delivering the program.2 In 


total, we conducted interviews with six staff members in October and November of 


2021. Apex held a working session with Energy Trust staff to review our draft logic 


model and the associated MPIs and revised them based on the feedback received.  


1.3.2 Irrigation District Interviews 


Apex conducted 18 interviews with irrigation district managers, including managers 


of 14 districts participating in the IMP and four managers of districts not 
participating in IMP. As described in Table 2, irrigation district manager interviews 


segmented participating districts by modernization status in order to include 


perspectives of districts at various stages in the process of modernizing their 


systems. Two of the interviewed non-participating districts included larger districts 


in Washington State, which provided a perspective of districts for whom the Energy 


Trust-supported IMP was not available.3 The other two interviewed non-participants 


were Oregon districts that had not engaged with the program.  


 


1 The IMP logic model and MPIs are presented in Appendix A.  
2 Appendix B provides a complete list of documents reviewed.  
3 FCA provides irrigation modernization support to irrigation districts outside of Oregon 
using non-Energy Trust funding. The two interviewed Washington districts had not taken 


advantage of this support.  
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Table 2: Irrigation District Interview Sample 


Modernization Status 
Population 


Size 
Complete 
Interviews 


Participants 


Construction complete on at least some 
modernization improvements 


7 4 


Planning and research complete to pursue funding 
for construction of modernization improvements 


5 4 


System Improvement Plan complete, other planning 
and research needed to pursue funding underway  


7 3 


Initial stages of planning and research: System 
Improvement Plan not yet complete 


4 3 


Non-
Participants 


Oregon irrigation districts 25a 2 


Washington irrigation districts 35b 2 


Total 83 18 


a Based on Oregon Water Resources Congress member list. 


b Based on Washington State Water Resources Association member list. 


 


Table 3 provides a list of the regions of Oregon and Washington with corresponding 


sample size. 
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Table 3: Regions of Oregon/Washington State and Corresponding Interviews 


Basin Number of Irrigation 


Districts 
Interview Respondents 


Participants Non-Participants 


Deschutes 11 7 0 


Klamath 6 1 0 


Malheur 6 0 0 


Rogue 6 1 0 


Umatilla 6 2 1 


Willamette 6 0 0 


Hood River 4 1 1 


Grand Ronde 3 1 0 


Walla Walla 1 1 0 


Out of State 


(Washington) 


35 0 2 


 


1.3.3 Funder and Stakeholder Interviews 


Apex interviewed seven stakeholders involved with irrigation modernization efforts 


in Oregon. Table 4 lists these stakeholders and their roles related to irrigation 


modernization.  


Table 4: Funder and Stakeholder Interview Sample 


Organization Involvement in Irrigation Modernization 


US Department of Agriculture (USDA), Natural 
Resources Conservation Service (NRCS) 


Provides technical support and funding for 
irrigation modernization projects 


Bureau of Reclamation 
Offers grants that can support irrigation 
modernization projects  


Oregon Clean Water State Revolving Fund 
Provides loans to support projects that reduce 
water pollution 


Oregon Water Resources Department 
Oversees distribution of irrigation water and 
offers grants for water conservation 
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Organization Involvement in Irrigation Modernization 


Office of US Senator Jeff Merkley 
Advocates for water conservation efforts, 
including support for congressional 
reauthorization of NRCS grant funding 


Oregon State Representative Ken Helm 
Chair of House Energy and Environment 
Committee, involved in water conservation 
issues 


Oregon State Representative Pam Marsh 
Representative of Rogue River Valley, involved 
in water conservation issues 


 


2. Market Transformation Progress 


Market transformation programs seek to overcome barriers to efficient products or 


practices in a target market so that installation of those products or use of those 


practices will continue once program support is no longer available.4 Interview 


findings with program staff, irrigation districts, and stakeholders indicated three key 


barriers to irrigation modernization projects that the IMP seeks to address: 


➢ Irrigation districts have limited capacity to undertake the technical analysis 


needed to identify and prioritize specific modernization opportunities and 


scope out projects to address them.  


➢ Irrigation districts must address a diverse set of interests and concerns from 


a wide range of stakeholders, who may not all support irrigation efforts.  


➢ Irrigation districts often serve a relatively small numbers of water users, who 


are unable to take on a significant increase in rates to cover the cost of 


modernization. 


This section provides interview findings related to each of these barriers and 
assesses the IMP’s efforts to overcome these barriers in a way that will bring about 


lasting change in uptake of irrigation modernization.  


 Barrier 1: Identifying Opportunities and Planning 


Interviewed funders and stakeholders reported that irrigation districts are generally 


aware of irrigation modernization and its potential benefits. According to one 
stakeholder, “One of the hardest things an irrigation district has to do is tell a 


farmer they can’t fill their allotment of water, so they can’t farm. [Districts] are 


 


4 Ken Keating, “Guidance on Designing and Implementing Energy Efficiency Market 
Transformation Initiatives” (Sacramento, CA: California Public Utilities Commission, 


December 9, 2014). 
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motivated to find ways to keep [farmers] in business, keep them growing and 


feeding the community.”  


Irrigation district interviews generally support this perspective. All of the 


interviewed district managers were familiar with irrigation modernization, and five 


interviewed districts reported they had begun making improvements as long ago as 


the early 2000’s. Those early improvements were generally on a smaller scale than 


improvements made through the program, with districts typically reporting they 
had piped fewer than 10 miles of canals prior to becoming involved in the program. 


These districts also reported the improvements they had made had occurred over 


the course of several years, using their own funds as well as some grant funding.   


While irrigation districts were aware of irrigation modernization generally and some 


had undertaken small scale improvements, interview findings suggest the IMP plays 


an important role in helping districts prioritize improvements and identify a path 


forward to make large scale improvements. Multiple districts reported that the 
program had provided valuable support to help them identify the modernization 


opportunities likely to provide the greatest benefits.  


District managers reported the program had conducted or facilitated studies to 


support modernization planning efforts. According to one district manager, “We 


could not have gone through and done all of the work that [the program] did…when 


they came through and were able to tell us where our losses were in our system, 
that was a huge impact for us.” Other district managers noted that the program 


was able to leverage previous studies conducted in their area or help them interpret 


existing studies their districts had previously completed.  


While irrigation districts were generally aware of, and interested in, modernization 


improvements broadly, the interviewed district managers expressed mixed views on 


installation of in-conduit hydropower. Some district managers reported that 


hydropower installations were appealing as a potential source of revenue that could 
offset costs to their water users. According to one district manager, “I don’t charge 


farmers for water; I charge them for operation and maintenance of the 


district…those costs are increasing, and if I can help offset those costs by 


modernizing, if I can offset those costs through hydroelectric power 


generation…then I’m benefiting not only the farmers and ranchers, but I’m 


benefiting our economic foundation here.”  


Other district managers noted that they would need to see a sufficient return on 


investment to pursue hydroelectric generation, and some expressed concern that 


the price at which they could sell the power they generate was too low. In 


particular, district managers were aware of the experience of a district with existing 


hydro generation that recently had to renegotiate power purchase agreements and 


accept a lower price for their generated electricity. As a result, some district 
managers perceived hydro installation as somewhat risky or potentially not cost-
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effective. Some districts also reported concerns that installing hydroelectric 


generation would prevent them from delivering pressurized water to water users.5 


The most common reason district managers reported they were unlikely to install 


hydro generation (four districts) was that their districts did not have enough 


elevation change to build up the necessary water pressure. Individual districts 


reported unique challenges around building fish screens to support their hydro and 


bad experiences with experimental hydro technologies.    


 Barrier 2: Internal & External Support for Modernization 


A diverse range of program staff and stakeholders agreed that internal support and 


strong management were key drivers of success for irrigation modernization 


projects. According to one stakeholder, “the thing that is consistent across all 


[districts successfully undertaking modernization projects] is a supportive board 


and a manager that is willing to go out and do the work.” Program staff reported 
that support from a district’s board was one of the criteria they consider when 


determining whether to engage with a district on a modernization project.  


Stakeholders reported that the support of a district’s board and water users, and 


effective communication with other stakeholders, could help to overcome any 


opposition that might arise to modernization improvements. The IMP supports 


participating irrigation districts in their communications with stakeholders.  


2.2.1 Irrigation District Boards of Directors 


All of the interviewed irrigation district managers, regardless of participation status, 


reported their boards were generally supportive of modernization. Some managers 
noted that their boards included the largest farmers in their districts, who 


recognized that modernization would provide significant benefits to their own farms, 


as well as the district more broadly. According to one district manager, board 


members “support [modernization] big time because most of them are large 


farmers and it not only helps them, but it helps everybody.”  


One district manager noted that, while his board was supportive, the volunteer 
members were not actively involved in modernization efforts. Illustrating the 


potential benefits of an engaged board, this manager reported that he would feel 


more confident in making decisions around modernization improvements if he were 


not the only one responsible for reviewing and approving technical reports and 


plans.  


 


5 Program staff confirmed that installing in-conduit hydroelectric generation reduces the 


water pressure available to deliver to farmers. Each district’s topography would determine 
the extent to which it could deliver hydroelectric generation and provide pressurized water 


to farms.  
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2.2.2 Water Users 


While interviewed district managers reported their boards were generally supportive 


of modernization, they described a wider range of reactions from the broader 


population of water users they serve. Several districts reported that their users 
were supportive of modernization efforts, noting that the potential to receive 


pressurized water and reduce energy costs from pumping was particularly 


appealing. Four district managers noted that the farms that used the largest 


amount of water and were most dependent on that water had the greatest potential 


to benefit from modernization and thus were the most supportive of modernization 


efforts. These managers reported it could be more difficult to gain support from 


smaller, hobby farmers whose livelihoods were less impacted by water availability.  


Cost was the primary concern district managers reported water users raising about 


modernization, with five managers noting that many users were not closely 


involved with the operations of the district and were mainly concerned about costs. 


Interviewed district managers also described a variety of more specific concerns 


that water users had expressed with modernization projects, including: 


➢ Concerns about the impact of reduced seepage from canals on ground water 


supplies: Three district managers noted that some users supplemented the 


water they received from the district with on-farm wells. These users were 


concerned that piping canals would reduce the ground water available in their 


wells. Program staff confirmed that piping canals could affect groundwater 


availability in some watersheds.  


➢ Concerns about the compatibility of existing irrigation equipment with a 


pressurized water supply: One district manager noted that water users 


wanted details about the pressurized water they would receive, and that, for 


some, switching to a pressurized system would likely require replacing 


existing irrigation equipment.  


➢ Privacy concerns related to water use monitoring and telemetry: One district 


manager noted that water users had opposed the district’s efforts to 


establish telemetry to monitor water use due to privacy concerns, saying 


“[the farmers] dig their heels in and they don’t want people to know what’s 


going on. Even if they are not doing anything wrong, they just don’t want 


everybody involved in their business.”  


2.2.3 Other External Stakeholders 


Irrigation districts reported working with a wide range of external stakeholders in 


completing their modernization projects. Four districts noted that tribes could be a 
particularly important group to work with since they have water rights in the same 


watersheds as the irrigation districts. Two district managers reported that it had 


been somewhat challenging to coordinate with their local tribes, while a third 
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reported they had a strong relationship with the tribe in their area and the tribe 


planned to pursue irrigation modernization improvements as well.  


District managers reported that modernization projects provide an opportunity for 


districts to cooperate with environmental organizations and other groups with 


whom they have historically had contentious relationships. According to one district 


manager, “We don’t always see eye-to-eye on different things, but the way in 


which we went about this process and the way we have managed the resource, I 
think everyone saw this was a win-win for everyone.” District managers noted that 


the diverse group of stakeholders that support irrigation modernization can help to 


build political support and gain funding for modernization. One district manager 


said, “whenever you are undertaking some kind of a conservation project, getting a 


respected, influential conservation group alongside you to undertake that, I think is 


wise.”  


Other stakeholders that interviewees reported as involved in modernization efforts 


include:  


➢ Local governments (5 districts): Irrigation districts generally reported that 


local governments were supportive of modernization as a water conservation 


effort. One respondent also noted that eliminating canal seepage would 


increase the amount of land available for development in their municipality.  


➢ Landowners (2 districts): District managers, as well as stakeholders and 


program staff, noted that some homeowners whose properties border canals 


oppose modernization because they do not want to lose the aesthetic 


benefits of the canal. According to one respondent, “there are a lot of homes 


right on canals. Those canals are, from an aesthetic standpoint, people 


bought homes on a canal because they wanted to be on a canal.” 


➢ Other districts (2 districts): One district manager noted that multiple 


irrigation districts may operate in the same watershed, and one district’s 


modernization efforts can impact the operation of neighboring districts.  


 Barrier 3: Modernization Costs 


As noted above, cost is a primary concern for water users, and funding large-scale 


modernization improvements is a key challenge the IMP works to overcome. 
Supporting irrigation districts in identifying outside funding sources to support 


modernization improvements, conducting the research and planning work required 


to qualify for that funding, and navigating the application process is central to the 


IMP. Irrigation districts often serve a relatively small number of water users, who 


are unable to take on a significant increase in rates to cover the cost of 


modernization improvements on their own. As one district manager explained, 
“With an irrigation district of 20,000 acres, to raise the assessment by one dollar 


raises $20,000. For us to pay off a $12-to-$13 million project like we’re 


undertaking right now, there is just no way for us to do that internally.” 
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The IMP works to overcome cost barriers by helping districts access existing funding 
sources and by developing partnerships to expand access to outside funding for 


modernization projects. The program’s support of hydropower generation can also 


help districts address cost barriers by creating a revenue stream districts can use to 


pay for improvements.  


2.3.1 Support in Accessing Funds   


Interviewed irrigation districts described a range of ways that the IMP has 


supported them in accessing external funding to support their irrigation projects. 


This support begins with identifying funding sources and navigating the application 


processes. As one district manager described, “In order to go out and find the 
money, which is usually through grants from the Federal Government or the State, 


you have to have help from people that know those sources, and that’s what FCA 


provides.” Another district manager said, “For me, as a new general manager [the 


most helpful element] has been slowing down the train and explaining the process.”  


Irrigation district managers also reported that the Watershed Plans the program 


produced were helpful in securing external funding. Managers reported that the 


plans both provide content they can use to complete funding applications and make 
those applications more attractive to funders. According to one district manager, 


“There is plenty of money, but [funders] want to see what they are going to get for 


their money and the best bang for their buck. The modernization plan spells it out.” 


District managers also reported the program had provided more direct support in 


preparing funding applications. Some districts reported that FCA staff had reviewed 


draft funding applications for them or had helped them with grant writing directly.  


Irrigation districts valued the program’s support in identifying and accessing outside 


funding. Some interviewed districts nonetheless reported that some funders’ 


requirements to provide matching funds posed challenges. One district manager 


said, “Over the next three years, where am I going to come up with $5 million to 


$6 million [in matching funds]?”  


Interviewed district managers noted that the USDA NRCS Watershed Protection and 
Flood Prevention Program (PL 83-566) requirement that districts provide 25% of 


project costs in matching funds made projects more accessible than the Bureau of 


Reclamation’s Water Smart grants, which require a 50% match. According to one 


district manager, “for us to be able to have the 75%/25% match, that’s huge.”  


2.3.2 Expanding Funding Availability 


As noted above, the PL 83-566 program has been a key outside source of funding 


for irrigation modernization projects. Congress reauthorized funding for the PL 83-


566 program in 2016, with support from Oregon Senator Jeff Merkley and former 


Mississippi Senator Thad Cochran. In interviews, program staff indicated that the 


program had contributed to the reauthorization of PL 83-566 and the 
disproportionate share of PL 83-566 funds allocated to Oregon. Program staff 


explained that the work the program had done to help irrigation districts develop 
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system improvement plans and watershed plans illustrated concrete benefits of 


irrigation modernization projects, which helped gain support for expanded funding. 


Stakeholders involved in the reauthorization of PL 83-566 funding confirmed 


program staff members’ assessments. One interviewed stakeholder said the work 


the program had done with irrigation districts “showed there was a need” for PL 83-


566 funding, which had not been authorized for several years. According to this 


stakeholder, “the fact that [Oregon irrigation districts] already had the system 
improvement plans nearing completion at the time we started to push for PL 83-


566 and got it across the finish line was super beneficial.” 


In addition to authorizing the PL 83-566 funding, stakeholders reported that the 


program had played an important role in increasing the volume of irrigation 


modernization projects NRCS can support. One stakeholder noted that, while NRCS 


provides both funding and technical support for planning modernization 


improvements, the program’s involvement has allowed it to work with a larger 
number of districts and complete plans more quickly. This stakeholder reported that 


the program’s impact had been “huge – without them, there would be no way. It’s 


the whole workload – the sheer amount of interest out there.”  


Data on PL 83-566 funding support program staff and stakeholders’ suggestions 


that the program has increased the funding in Oregon.6 Between 2016 and 2020, 


the program allocated approximately $1.4 billion across the country. More than $72 
million of that funding went to projects in Oregon, making Oregon the third-largest 


recipient of PL 83-566 funding following California and Texas (Figure 1).7  


 


6 Data on PL 83-566 funding allocations comes the “Small Watershed Infrastructure: 


Continuing the Mission, Building Upon Success” hearing before the Subcommittee on 
Conservation and Forestry of the Committee on Agriculture, House of Representatives, 115th 


Congress, June 13, 2017. Available at: https://www.govinfo.gov/content/pkg/CHRG-


115hhrg25913/html/CHRG-115hhrg25913.htm  
7 California received the largest share of funding, at more than $600 million, with more than 
half of that going to two very large projects (Llagas Creek: $274.5 million, and Oasis $100 


million).  



https://www.govinfo.gov/content/pkg/CHRG-115hhrg25913/html/CHRG-115hhrg25913.htm

https://www.govinfo.gov/content/pkg/CHRG-115hhrg25913/html/CHRG-115hhrg25913.htm
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Figure 1: PL 83-566 Total Funding by State 2016-2020 


 


The types of projects receiving PL 83-566 funding differed notably between Oregon 
and the nation-wide average, consistent with an increased focus on irrigation 


modernization projects in Oregon. Almost all Oregon funding was classified as 


providing agricultural water management and water quality management benefits 


and most provided municipal and industrial water supply benefits. In contrast, 


nationwide PL 83-566 funding primarily supported projects providing flood 


prevention benefits. Notably smaller shares of national funding went to projects 
providing the agricultural water management, water quality management, and 


municipal and industrial water supply benefits most prominent in Oregon (Figure 2).  
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Figure 2: PL 83-566 Funding Allocation by Project Benefit 2016-2020 


  


PL 83-566 data are also consistent with program staff members’ reports that 
program support has increased the number of construction-ready projects in 


Oregon. Roughly half as much PL 83-566 funding went to projects in the planning 


and design phases in Oregon relative to the nation-wide average (Figure 3).  


Figure 3: PL 83-566 Funding Allocation by Project Stage 2016-2020 


 


In addition to PL 83-566 funding, stakeholders reported that the Oregon Clean 


Water State Revolving Fund had begun working more closely with irrigation districts 
in recent years. The fund, which traditionally has supported improvements to 


municipal wastewater treatment plants and other point source pollution sources, 
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has increased its focus on non-point source pollution reduction, which includes 


irrigation modernization projects.  


3. Market Progress Assessment 


Changing practices at a market-wide scale is often a long-term effort. As a result, it 


may take several years for market transformation programs to achieve their 


objectives in a meaningful and measurable way. Identifying market progress 


indicators (MPIs) that measure program progress against short- and medium-term 


outcomes provides an approach to measure program progress in the interim.  


Apex worked with Energy Trust to develop a logic model for IMP and identified a 


series of MPIs based on the IMP’s program logic. Figure 4 illustrates the IMP’s logic 


model.  


Figure 4: IMP Logic Model 


 


Table 5 lists the MPIs associated with the IMP logic model.  


Table 5: IMP Market Progress Indicators 


Timeframe Outcome MPIs 


Short-Term Irrigation districts have 


internal support and 


Districts remain responsive to program 


outreach and engaged with program. 
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Timeframe Outcome MPIs 


capacity for 


modernization.  


District stakeholders support 


modernization. 


District staff are able to carry out tasks 
necessary to advance modernization 


projects. 


Irrigation districts engage 


with program 


Number & irrigated acreage of districts 


passing program screening for viability and 


hydro potential.  


Irrigation districts have 
prioritized, actionable plan 


for modernization 


System improvement plans completed 


District staff understand priorities and next 


steps. 


Irrigation districts have 


necessary materials and 
information to apply for 


outside funding 


Number of funding applications completed 


and dollar amount of funding requested 


District staff ability to provide information 


needed for funding 


Potential partners and 


funding organizations see 
potential benefits of 


modernization 


Number of organizations aware of benefits 


modernization and considering developing 


or expanding support 


Medium-Term Irrigation districts make 


modernization 


improvements 


Number of districts making improvements, 


length of canal piped or otherwise 


modernized, irrigated acreage affected by 


modernization improvements 


Irrigation districts receive 


outside funding 


Number of sources providing funding, 


amount of funding provided 


Additional outside support 


and funding becomes 


available for 


modernization 


Number of organizations developing or 


expanding funding support for 


modernization and dollar amount of new 


funding available 


Long-Term Reduced need for pumping 
on farms and in water 


delivery 


Amount (gallons or acre-feet) of pumped 


water reduced 


Small hydro equipment 


installed 


Number of districts with hydro installations; 


number of hydro installations; MWh of 


hydro generation 


    


The remainder of this section summarizes Apex’s findings related to the MPIs. We 


present detailed findings on each MPI in Appendix B.  







 


APEX ANALYTICS Page | 17 


 


The IMP's short-term outcomes focus on irrigation districts engaging with the 
program and developing the tools and knowledge necessary to move forward with 


modernization projects.  


➢ As of late 2021, 26 districts, collectively serving more than 60% of statewide 


acreage served by irrigation districts, were participating in the program. Most 


of these districts (19) had completed or substantially completed system 


improvement plans.   


➢ Most participating districts had either substantially completed the process of 


developing a watershed plan or appeared to be making progress. Interviewed 


district staff reported they were aware of, and able to complete, the tasks to 


advance their projects.  


➢ District staff reported that Watershed Plans and other program-supported 


documents were helpful in preparing funding applications. Districts, with 


program support, had secured $168 million in funding from 12 different 
organizations as of early 2021, with an additional $39 million pending from 


14 organizations.  


The IMP's medium-term outcomes focus on districts installing modernization 


improvements.  


➢ Ten districts, collectively serving more than 20% of the total statewide 


acreage served by irrigation districts have installed modernization 


improvements.  


➢ Participating irrigation districts secured $70.7 million for irrigation 


modernization projects in 2020, including funding from the PL 83-566 


program, which stakeholders credited the program with helping to 


reauthorize.  


The IMP's long-term outcomes focus on realizing the benefits of irrigation 


modernization improvements. 


➢ Two interviewed districts had installed new hydroelectric generation as part 


of their modernization projects, while seven additional districts had identified 


hydro opportunities but had not yet installed systems.  


➢ The program is still working to develop processes to track energy savings 


from reduced pumping.  


4. Irrigation Modernization Baseline 


Because market transformation programs seek to influence the market as a whole, 


rather than individual transactions, their outcomes are measured against a 


theoretical baseline of predicted market activity absent market intervention. Apex 


estimates that, without the IMP’s intervention, irrigation modernization activity 
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would take place in Oregon, but at a smaller scale and at a slower pace than has 


occurred with program support.  


We predict that irrigation modernization activity would occur without the program 


for three reasons: 


➢ A small number of irrigation districts made substantial progress on 


modernization projects in the years leading up to the program’s launch. In 


addition, interviewed districts, including non-participating districts, reported 


completing small-scale modernization improvements independent of the 


program. It is important to note that some of these districts received 


incentives from Energy Trust for hydroelectric installations or reduced 


pumping, although this support was less comprehensive than the support 


offered through the IMP.  


➢ Irrigation districts are motivated to use water more efficiently so they can 


meet the needs of their patrons. Interviewed district managers and 


stakeholders reported that years of drought and changing climates are 


forcing districts to reduce losses so their patrons can maintain their 


agricultural operations.  


➢ Outside sources offer funding and technical assistance for irrigation 


modernization projects, although on a smaller scale than the IMP. These 


organizations might expand their support over time in a baseline scenario as 


they gain experience with, and recognizing the benefits of, irrigation 


modernization.   


We predict that modernization activity would be less in a baseline scenario because: 


➢ Few irrigation districts have the staff capacity and technical resources to 


pursue modernization projects independently, including identifying and 


applying for grants and other funding sources.  


➢ Other organizations supporting irrigation modernization do not have the staff 


capacity to provide the level of technical support that the IMP offers to 


irrigation districts.  


➢ Outside funding levels would likely be lower without the IMP, which has 


demonstrated the need for, and benefits of, modernization, and provided a 


pipeline of viable projects for funders to support.  


As a result, we anticipate that, relative to a curve of actual irrigation modernization 


activity, a baseline curve would be both shifted to the right – indicating that 


modernization activity would have occurred later than it did with program support – 


and would have a shallower slope – reflecting a slower uptake of modernization 


improvements.  







 


APEX ANALYTICS Page | 19 


 


5. On-Farm Pumping Energy Savings Approach 


By shifting water delivery from canals to pressurized pipes, irrigation modernization 


projects have the potential to reduce the need for farmers to pump water to irrigate 


their crops. As noted in Section 2.2.2, the resulting energy cost savings were a key 


benefit water users saw in modernization improvements. Estimating these energy 


savings poses a challenge, since, like many market transformation programs, the 


market actors with whom the IMP primarily works operate upstream of the end-


users who experience the energy savings.8  


Energy Trust asked Apex to develop an approach to estimate energy savings from 


irrigation modernization at the irrigation district level that minimizes the inputs 


required that are specific to the farms served. This section describes the approach 


Apex developed and discusses potential data sources to collect the input data 


required.  


 Approach to Estimating Energy Savings 


The annual energy savings provided by piping the water carried from an open ditch 


to a field are a function of three variables: 


➢ The increase in pressure at the pipe inlet 


➢ The efficiency of the pump 


➢ The total, annual amount of water delivered by the pump 


The potential energy of any elevated mass (including an annual mass of water 


delivered from an elevated ditch to a pump inlet) is given by: 


 Potential Energy = m*g*h 


Where: 


 Potential energy is measured in joules 


 m = mass (kg) 


 g = acceleration of gravity = 9.8 meters/second2 


 h = difference in elevation in meters 


As a result, a piped connection from an elevated ditch will deliver energy to the 


pipe equal to this potential energy, minus any pipe losses along the way.  


 


8 From a market transformation program perspective, one market actor is “upstream” of 


another market actor if their position in the supply chain is closer to the manufacturer. In 


this context, an irrigation district, as a supplier of water, is upstream of the end-user 
receiving that water. The irrigation district is also upstream of the end-user in a more literal 


sense (in terms of the movement of water).  
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 Energy delivered to pipe = Potential energy – Pipe losses 


The actual pump electricity savings are a function of the electricity delivered to the 


pipe and the efficiency of the pump/motor combination.  


 Electricity Energy Savings = Energy delivered to pipe / pump efficiency 


Grouping and rearranging terms: 


Electric Energy Savings (J) = (Mass of water (kg) * 9.8 m/s2 * Ditch 
elevation above pump (meters) – Pipe losses)/(Pump efficiency) 


Converting to kWh: 


Electric Energy Savings (kWh) = Mass of water (kg) * 9.8 m/s2 * (Ditch 
elevation (head) (meters) – Pipe losses (in meters of head))/(Pump 
efficiency) * 1 kWh / 3,600,000 J 


An example of this calculation conducted for a hypothetical irrigation district is 


described in Appendix C.  


 Approach to Estimating Input Values 


Table 6 lists the input values required for the energy savings approach described 


above, as well as potential approaches to obtaining or estimating those values.  


Table 6: Energy Savings Approach Input Values 


Value Description Approach 


Mass of water Total mass of water 
delivered annually by 
canals being piped 


Available through irrigation district tracking 
(customer water allotments) 


Difference in 
elevation 


Difference in elevation 
from the start of the piped 
canal to the pump 


Could be estimated through GIS mapping of a 
representative group of irrigated fields and 
canals 


Pipe losses (in lost 
head) 


Energy lost due to friction 
as water moves through a 
pipe 


Use an industry average value or estimate through a 
combination of representative example projects and 
engineering equations. Pipe losses will be a function 
of: 


• Flow rate 


• Pipe diameter 


• Pipe length 


These can be measured for example projects 
and added together for representative sections 
of pipe (e.g. a trunk line leading from the canal 
outlet and feed lines to pumps in individual 
fields). This approach could use a combination 
of GIS mapping to estimate pipe lengths and 
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typical pipe sizing and flow rate estimates from 
expert interviews identifying the most common 
pump configurations.  


Pump efficiency Share of electric energy 
entering pump converted 
to kinetic energy 


Could be estimated using secondary sources to 
identify an industry average value and/or typical 
pump efficiency values for pump sizes and flow 
rates identified in expert interviews, or through 
expert interviews directly exploring most 
commonly installed pumps.  


6. Conclusions and Recommendations 


Apex draws the following conclusions and recommendations from this research: 


Conclusion 1: The IMP functions as a market transformation program, and its 


potential to expand available funding and support for irrigation modernization is 


central to its market transformation objectives. The scope of irrigation 


modernization projects is typically too large for an irrigation district to complete 


independently in a timely and comprehensive way. As a result, the most effective 
way to meet the market transformation objective of generating market-wide 


adoption that will extend beyond the program’s support is to build a network of 


organizations and funders working to support irrigation modernization. The IMP has 


done this successfully by demonstrating the specific benefits of irrigation 


modernization projects and generating a pipeline of projects ready to receive 


available support. Most notably, these efforts contributed to the reauthorization of 


PL 83-566 funding, which has supported large numbers of irrigation modernization 


projects in Oregon and other states.   


➢ Recommendation 1: Energy Trust and FCA should continue to build 


relationships with stakeholder organizations and encourage increased 


support for irrigation modernization. The program should continue working to 


identify funders and organizations whose missions align with the many 


energy and non-energy benefits of irrigation modernization and encourage 


them to support modernization efforts with funding or technical support. 


Broadening the range of organizations providing support can help ensure 


resources are available that align with the unique needs of each irrigation 


district.   


Conclusion 2: Energy savings are an important benefit of modernization 


improvements. The potential to reduce energy consumption from on-farm pumping 


was one of the most frequently cited benefits of irrigation modernization for 
irrigation districts. District managers saw energy savings as a clear benefit for their 


patrons, allowing them to use funds that would have gone to energy costs in other 


ways, with further positive effects for the local economy. There is also potential that 
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districts would need to choose between energy savings benefits and hydroelectric 
generation. Installing in-conduit generation could reduce water pressure, and some 


district managers indicated they were inclined to prioritize providing pressurized 


water over installing generation capabilities.  


➢ Recommendation 2: Energy Trust should continue to develop an approach to 


claim energy savings from irrigation modernization. Adopting a high-level 


energy savings methodology, like the one described in Section 5, could help 
Energy Trust better capture the benefits of irrigation modernization. To the 


extent irrigation districts must choose between delivering pressurized water 


to farms or using it for hydroelectric generation, a methodology to claim 


savings could help ensure Energy Trust benefits from all of the modernization 


projects it supports. Pump energy savings are also a compelling benefit for 


program communications to address.  
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Appendix A: IMP Logic Model and MPIs 


Logic Model 


A logic model describes the actions a program carries out, the outputs directly resulting 


from those actions, and the logical connections linking those activities and outputs to 


market outcomes, ultimately leading to achievement of the program’s ultimate objectives. 


Articulating the program logic in this way allows programs and evaluators to identify 


specific, interim outcomes they can use to assess program progress.  


The Apex team defined five key activities that make up the IMP. These activities and the 


corresponding outputs and outcomes are listed in Figure 5.  


Figure 5: IMP Logic Model   


  


As Figure 5 describes, the program recruits irrigation districts and screens them for both the 


feasibility of completing modernization projects (in terms of interest, capacity, and 


commitment of key stakeholders) and the potential for hydro power generation in their 


systems. The program then provides support to participating districts to gather the 


necessary data to scope and prioritize modernization opportunities. The program also helps 


districts identify outside funding sources that can support their modernization projects. 


Using the information they have gathered, districts are then able to apply for and receive 


this outside funding to support their modernization improvements, which provide 


opportunities for small hydro generation and energy savings from reduced need for pumping 
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on farms. The program has also worked with other organizations to increase availability of 


funding and support for modernization projects.  


Market Progress Indicators 


Market Progress Indicators (MPIs) are measurable indicators that the outcomes theorized in 


a logic model are taking place. Tracking MPIs provides an opportunity to assess program 


progress even if the program has not yet achieved its ultimate objectives at a significant 


scale. Tracking MPIs also provides an opportunity to identify any breakdowns in program 


logic that prevent anticipated outcomes from taking place. Table 7, on the following page, 


describes the MPIs Apex has identified related to each outcome listed in the IMP logic 


model, as well as potential data sources to assess those MPIs.   
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Table 7: Proposed Market Progress Indicators (MPIs) 


Timeframe Outcome MPIs Data Sources 


Short-Term Irrigation districts have internal 
support and capacity for 


modernization.  


Districts remain responsive to 
program outreach and engaged 


with program. 


FCA contact tracking with districts: 
Number of districts not responding 


to messages and/or completing 


tasks in set period.  


District stakeholders support 


modernization. 


Interviews with district staff, 


probing on stakeholder support. 


District staff are able to carry out 
tasks necessary to advance 


modernization projects. 


Interviews with district staff, 
probing on difficulty of, and 


capacity to complete, tasks 


necessary to advance 


modernization projects.  


Irrigation districts engage with 


program 


Number & irrigated acreage of 


districts passing program 
screening for viability and hydro 


potential.  


FCA reporting on number of 


districts engaged with program 


and district progress 


Irrigation districts have prioritized, 


actionable plan for modernization 


System improvement plans 


completed 


Count and review of completed 


system improvement plans 


District staff understand priorities 


and next steps. 


Interviews with district staff, 


probing on utility of system 


improvement plans. 


Irrigation districts have necessary 


materials and information to apply 


for outside funding 


Number of funding applications 


completed and dollar amount of 


funding requested 


FCA tracking of district support, 


district records 


District staff ability to provide 


information needed for funding 


Interviews with district staff, 


probing on experience applying for 


funding and adequacy of available 


information 
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Timeframe Outcome MPIs Data Sources 


Potential partners and funding 


organizations see potential 


benefits of modernization 


Number of organizations aware of 


benefits modernization and 


considering developing or 


expanding support 


FCA contact tracking with 


organizations; interviews with 


partner organization staff, probing 
on efforts developed and 


motivations for development 


Medium-Term Irrigation districts make 


modernization improvements 


Number of districts making 


improvements, length of canal 


piped or otherwise modernized, 
irrigated acreage affected by 


modernization improvements 


FCA tracking data 


Irrigation districts receive outside 


funding 


Number of sources providing 


funding, amount of funding 


provided 


FCA tracking data and/or 


participating irrigation district data 


requests 


Additional outside support and 


funding becomes available for 


modernization 


Number of organizations 


developing or expanding funding 
support for modernization and 


dollar amount of new funding 


available 


FCA tracking data; interviews 


and/or data requests with partner 


organization staff 


Long-Term Reduced need for pumping on 


farms and in water delivery 


Amount (gallons or acre-feet) of 


pumped water reduced 


Estimated as function of irrigated 


acreage, crop type, irrigation 
approach; confirmed with periodic 


surveys of water users 


Small hydro equipment installed Number of districts with hydro 


installations; number of hydro 


installations; MWh of hydro 


generation 


Irrigation district reporting 
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Appendix B: Detailed Assessment of MPIs 


Indicators Associated with Short-Term Outcomes 


Energy Trust and FCA have been operating the IMP in its current form since 2015, a 


time period that should be sufficient for the program to make substantial progress 


toward its anticipated short-term outcomes. As summarized in Table 8Error! 


Reference source not found., this evaluation confirmed that the program is 
achieving its short-term outcomes, engaging with districts that represent a majority 


of the acreage in Oregon served by irrigation districts.  


Table 8: Assessment of Short-Term MPIs 


Outcome MPI Finding 


Irrigation districts have 
internal support and 
capacity for 
modernization.  


Districts remain 
responsive to program 
outreach and engaged 
with program. 


According to FCA tracking (District Progress 
Charts), of 48 irrigation districts in Oregon: 


• Eleven had substantially completed the 
process of developing a Watershed Plan 
by March 2020.  


• Nine Oregon districts progressed in the 
process of developing a Watershed Plan 
between March 2020 and September 
2021.  


• Six Oregon districts did not show progress 
in FCA’s District Progress Chart for 
September 2021, relative to the March 
2020 chart.  


In assessing progress based on FCA reporting 
to Energy Trust, it is important to 
acknowledge that some milestones may take 
longer to reach than others. None of the 
interviewed districts indicated they had 
deliberately stopped program activity.  
 


District stakeholders 
support modernization. 


As described in Section 2.2: 


• All interviewed districts reported their 
boards were supportive of modernization 
efforts. 


• Interviewed districts reported water 
users, particularly the largest users were 
generally supportive, although some 
users had concerns about modernization. 


• Other external stakeholders were 
generally supportive 







 


APEX ANALYTICS Page | 28 


 


Outcome MPI Finding 


District staff are able to 
carry out tasks necessary 
to advance modernization 
projects. 


All interviewed participating districts reported 
they were able to complete tasks to advance 
their projects. Participating districts were 
appreciative of program support, particularly 
in engineering and grant writing.  


Irrigation districts 
engage with program 


Number & irrigated 
acreage of districts 
passing program 
screening for viability and 
hydro potential.  


As of Q3 2021: 26 districts had completed 
initial program assessments. These districts 
collectively serve 427,000 acres; estimated 
>60% of statewide acreage served by IDs 


Irrigation districts have 
prioritized, actionable 
plans for modernization 


System improvement 
plans (SIPs) completed 


As of Q3 2021: 19 districts had completed or 
substantially completed SIPs; serving 
>300,000 acres 


District staff understand 
priorities and next steps. 


All interviewed district managers (17) 
reported they understood their priorities and 
next steps 


Irrigation districts have 
necessary materials and 
information to apply 
for outside funding 


Number of funding 
applications completed 
and dollar amount of 
funding requested 


Not fully tracked in program documentation 
shared with Apex. As of January 2021, 
program listed $168M of funding as secured 
and $39M as pending, excluding Energy Trust 
investment.1  
 


District staff ability to 
provide information 
needed for funding 


Interviewed district staff reported Watershed 
Plans and other documents produced with 
program support contained information 
needed for funding applications. 


Potential partners and 
funding organizations 
see potential benefits 
of modernization 


Number of organizations 
aware of benefits 
modernization and 
considering developing or 
expanding support 


• As of January 2021, FCA reporting listed 
12 organizations providing funding for 
modernization and two additional 
organizations with pending funding, 
excluding Energy Trust and participating 
irrigation districts.  


• Interviewed irrigation districts listed nine 
organizations supporting their 
modernization efforts  


1 Figures cited are aggregated across all participating irrigation districts, regardless of utility provider. Districts 
not served by investor-owned utilities (IOUs) are eligible for program support in anticipation that hydroelectric 


power generated in these districts would nonetheless be delivered to the IOUs.  
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Indicators Associated with Medium-Term Outcomes 


The IMP has made substantial progress against its medium-term indicators as well 


as its short-term indicators (Table 9Error! Reference source not found.). 


Table 9: Assessment of Medium-Term MPIs 


Outcome MPI Finding 


Irrigation districts 
make 
modernization 
improvements 


Number of districts making 
improvements, length of canal 
piped or otherwise modernized, 
irrigated acreage affected by 
modernization improvements 


10 districts, serving 162,866 acres (>20% 
of acreage served by Oregon irrigation 
districts), have installed at least some 
improvements.1 


Irrigation districts 
receive outside 
funding 


Number of sources providing 
funding, amount of funding 
provided 


As of January 2021, 13 outside funders 
had committed $70.7M for irrigation 
modernization projects in 2020 and 6 
funders had committed $26.1M for 
projects planned for 2021 


Additional outside 
support and 
funding becomes 
available for 
modernization 


Number of organizations developing 
or expanding funding support for 
modernization and dollar amount of 
new funding available 


As described in Section 2.3.2, the IMP 
contributed to reauthorization of NRCS 
PL 83-566 funding and allocation of that 
funding to Oregon.  


1 As noted above, figures cited include all participating irrigation district, regardless of utility provider, in 


anticipation that hydroelectric power generated would be delivered to IOUs.  


Indicators Associated with Long-Term Outcomes 


The IMP has made progress toward its long-term outcomes, but, as Table 10Error! 


Reference source not found. indicates, the program continues to work toward these 


objectives.  


Table 10: Assessment of Long-Term MPIs 


Outcome MPI Finding 


Reduced need for 
pumping on farms 
and in water delivery 


Amount (gallons or acre-
feet) of pumped water 
reduced 


Energy Trust is considering approaches for 
estimating energy savings. Section 5 of this 
report proposes one approach.   


Small hydro 
equipment installed 


Number of districts with 
hydro installations; number 
of hydro installations; MWh 
of hydro generation 


Of the IMP districts interviewed: 


• 2 had hydro installations predating their 
modernization projects 


• 2 installed hydro as part of modernization 
projects with program support 
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• 7 had potential to install hydro as part of 
modernization but had not yet done so 


Appendix C: Energy Savings Calculation Example 


This appendix uses the example of a hypothetical irrigation district to illustrate the 


approach to calculating energy savings from reduced on-farm pumping described in 


Section 5.1. This hypothetical district delivers 50,000 acre-feet of water per year to 


farmers growing a variety of crops using center pivots with relatively high pressure 


requirements. We assume Energy Trust conducts topographic analysis and surveys 


of local irrigation contractors and farmers to determine that:  


➢ On average, there is 100 feet of head between the water source and the 


pumps used to pressurize the irrigation systems.  


➢ The typical pump efficiency on the system is about 60%.  


➢ The pumps currently deliver 140 feet of head.  


➢ The piping system design will keep piping friction head losses to 10%.  


We then use the equation described in Section 5.1 to calculate the expected energy 


savings in kWh: 


Electric Energy Savings (kWh) = Mass of water (kg) * 9.8 m/s2 * (Ditch 
elevation (head) (meters) – Pipe losses (in meters of head))/(Pump 
efficiency) * 1 kWh / 3,600,000 J 


The quantity (Ditch elevation (head) (meters) – Pipe losses (in meters of head)) is 
calculated as (100 feet – 10% * 100 feet) * 0.3048 m / foot = 90 feet * 0.3048 m 


/ foot = 27.4 meters of head delivered to the pump inlet.  


The annual mass of water in kg is given by 50,000 acre-feet * 43,560 cubic feet / 


acre-foot * (0.3048 m/foot)^3 * 1000 L /m^3 * 1 kg/L = 61,674,091,877 kg.  


Substituting these values into the savings equation, the resulting annual energy 


savings for converting the hypothetical irrigation district to piped water are then 


estimated as 61,674,091,877 kg * 9.8 m/s2 * 27.4 meters / 60% * 1 kWh / 


3,600,000 J = 7,667,000 kWh.  
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Appendix D: Documents Reviewed 


Title Author Date Description 


Energy Trust IMP 


Deliverables Check List 


FCA Not listed Check-list of deliverables completed 


by participating irrigation district 


Overview of the 


Irrigation Modernization 


Program 


FCA March 


2020 


Graphic showing progress of 


participating irrigation districts 


through IMP process 


Repowered Hydro 


System Boosts Clean 


Energy Generation 


Energy Trust October 


2015 


2-page case study describing 


Farmers Irrigation District (Hood 


River) modernization project.  


Farmers Conservation 


Alliance Irrigation 


Modernization Program 


2019 Report 


FCA January 


14, 2020 


Report detailing IMP progress 


against six defined objectives, as of 


end of 2019 


Farmers Conservation 


Alliance Irrigation 
Modernization Program 


2020 Report 


FCA December 


17, 2020 


Report detailing IMP progress 


against six defined objectives, as of 


end of 2020 


Irrigation Modernization 


Update for Energy Trust 


of Oregon's Board of 


Directors 


FCA Not listed PowerPoint update to Energy Trust 


board 


Memo on Irrigation 


Modernization Context 


and Framework for 


Selecting Case Studies 


Julie O'Shea, 


FCA 


January 


18, 2019 


2019 memo describing IMP process 


and impacts 


Irrigation Modernization 


& Hydropower Contract 


Amendment 


Energy Trust Not listed Presentation describing program 


and its benefits 


Cumulative Watershed 


Impacts of Small-Scale 


Hydroelectric Projects in 


Irrigation Delivery 


Systems: A Case Study 


Les Perkins, 


FCA 
June 2013 Report describing hydropower 


opportunities related to irrigation 


modernization as well as barriers to 


uptake and providing a case study 


of two irrigation districts. 


FCA Energy Trust 


Investment 
FCA January 


2021 


Series of infographics describing 


Energy Trust's investment in IMP 


and its outcomes 


Irrigation Modernization 


Program: Overview 


Brief 


Not listed Not listed 2-page description of the IMP and 


benefits of irrigation modernization 
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Title Author Date Description 


Irrigation Modernization 


Update 


Not listed Not listed PowerPoint presentation describing 


IMP and its progress 


Making Water Work: 


Strategies for Advancing 
Water Conservation in 


Oregon Agriculture 


Oregon 


Environmental 


Council 


January 


2012 


Report on agricultural water usage 


and need for greater water 
conservation in the agricultural 


sector 


Role of Hydropower in 


IMP 


Not listed Not listed Short discussion of potential for 


irrigation modernization to 


incorporate hydropower and 


barriers to doing so.  


Small Hydropower 


Technology and Market 


Assessment 


Summit Blue 


Consulting 


January 


26, 2009 


Report assessing potential and 


opportunities for small hydropower 


in Oregon, identifies irrigation 


districts as an area of opportunity 


Capturing Untapped 


Potential: Small Hydro 


in Irrigation Canals 


Jessica 


Andrews and 


Mike Britton 


10/1/2017 Hydropower trade magazine article 


about generation in the North Unit 


Irrigation District, North of Bend 


Canal Plus: These Tiny 


Turbines Can Turn Man-


Made Waterways Into 


Power Plants 


Chris Noon September 


5, 2019 


Article from GE about a company 


they partnered with that has 


developed turbines designed to be 


placed in existing irrigation canals 
(without additional modernization 


elements) 


HydroSource Oak Ridge 


National 


Laboratory 


Not listed Compilation of datasets and data 


sources related to hydropower in 


the US. 


U.S. Hydropower Market 


Report 


U.S. 
Department 


of Energy 


January 


2021 


Report tracking hydro generation 
across the US and trends in hydro 


generation and pumped storage 


hydro.  


2018 Irrigation and 


Water Management 


Survey 


U.S. 


Department 


of Agriculture 


November 


2019 


Survey providing state-level 


estimates of irrigation usage, 


including acreage, amount of water 


used, pump type, etc.  


Appendix E: Data Collection Instruments 


Staff Interview Guide 


Introduction 


Thank you for taking the time to speak with me today. As I mentioned in my email, we are 


working with Energy Trust to help understand and document the role Energy Trust and the 
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IMP have played in accelerating irrigation modernization projects and bringing about the 


hydroelectric generation and energy savings associated with those projects. We wanted to 


speak with you so we could get a better understanding of the program and hear about your 


experience with irrigation modernization. Do you have any questions before we begin?  


I will be taking notes as we talk. Do you mind if I also record our conversation, just 


to help with my notetaking? We won’t share the recording with anyone, and we 


won’t report anything in a way that would identify individual respondents. 


Program Operations 


Q1. What is your role with regard to the IMP? 


a. How long have you been in that role?  


b. Were you involved with the program before you came into that role? If so, 


how? 


Q2. I understand that Energy Trust had been working with irrigation districts before the 


current iteration of the IMP launched in 2015. How is the current program different 


from those earlier efforts?  


a. [If not addressed:] I understand the current program grew out of a study the 


FCA did for Energy Trust in 2013. What were the key lessons from that study 


that informed the current IMP? 


Q3. How, if at all, has the program changed since it launched in 2015?  


a. What motivated those changes?   


Q4. I understand irrigation modernization projects can take different forms, depending 


on the conditions and needs of the district. From your perspective, what are the key 


elements that define irrigation modernization? 


Q5. Please take me through the process of working with an irrigation district. What are 


the steps to modernization, and how does the program help? 


a. What parts of the process do participants have to do on their own?  


b. Which steps are the most challenging for participants?  


c. What are the main indicators along the way that a participant is making 


progress?  


d. How, if at all, does the program track those indicators?  


Q6. I understand the program leverages a variety of different funding sources. Which 


funders are involved in each step of the process? 


a. How important are each of those funding sources in irrigation modernization 


projects’ ability to move forward? 


b. What requirements do irrigation districts have to meet to receive funding from 


each of those sources? 
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c. How easy or hard is it for irrigation districts to meet those requirements? Why 


do you say that?  


d. How does irrigation modernization contribute to the missions of the 


organizations providing that funding? [If needed:] What benefits of 


modernization are they most interested in? 


e. How, if at all, has Energy Trust or FCA worked with those organizations, 


beyond leveraging their funding for individual projects? [If needed:] What 


efforts, if any, have there been to coordinate offerings between the IMP and 


these organizations?  


Motivations and Barriers 


Q7. I understand about 30 districts are working with the program at various stages in 


the modernization process. How do the ways different districts approach 


modernization and work with the program differ?  


a. [If not addressed:] How, if at all, did the districts’ motivations differ? How 


were they similar? 


b. [If not addressed:] How, if at all, did the challenges each district faced along 


the way differ? How were they similar? 


Q8. Thinking about the irrigation districts that the program has worked with, what 


characteristics have been important in allowing districts to successfully modernize? 


Q9. What do you see as the greatest barriers preventing irrigation modernization? 


Q10. How does the IMP address those barriers?  


Market Transformation 


Q11. What would need to change for more districts to modernize without IMP’s help? 


a. How could those changes come about? 


b. [If not addressed:] Do you see potential for the program to bring about those 


changes?  


c. [If so:] How do you anticipate program activities will lead to those changes?   


Q12. Have you seen any shifts in awareness of, or interest in, modernization among 


irrigation districts?  


a. [If so:] What do you think is leading to those shifts? 


Q13. How did FCA work with Energy Trust before the launch of the IMP? 


a. What, if anything, was FCA doing to promote irrigation modernization 


independent of Energy Trust before the launch of the IMP? 


b. What other partners, if any, were involved in that work? 
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Q14. What has Energy Trust funding allowed FCA to do through the IMP that it wasn’t 


able to do previously? [If needed, probe: Did Energy Trust funding allow FCA to offer 


support it had not previously offered? Did Energy Trust funding allow FCA to offer 


support to more irrigation districts?] 


a. Are those changes something FCA would have pursued if it had not been 


involved with Energy Trust?  


b. [If so:] How might those activities have been different if Energy Trust funding 


had not been available? [If needed: For example, would their scale have been 


different? Would their focus have been different?] 


c. Are there other potential funders that would be likely to support those 


changes? If so, who are they?  


d. [If other funders:] How likely is it that FCA would have been able to access 


funding from those sources?  


e. [If other funders:] What priorities or requirements do those funders have that 


might lead FCA to approach irrigation modernization differently? 


Q15. [If not addressed:] To what extent would FCA be able to help irrigation districts 


access outside funding sources without Energy Trust’s support?  


a. How might the support FCA provides be different if Energy Trust funding were 


not available? 


b. How likely is it that irrigation districts would be able to able to access that 


funding with that level of support? 


Q16. What other organizations promote irrigation modernization?  


a. How do their offerings differ from the IMP? 


b. How does the IMP coordinate with those organizations? 


Q17. I have seen estimates of energy savings associated with irrigation modernization 


projects in some of the documents Energy Trust shared with us. Can you tell me 


more about the source of those estimates? 


a. [If not addressed:] Are those estimates of savings from eliminating or 


reducing the need for pumping on farms? Do they include any other sources 


of energy savings? If so, what?  


b. [If not addressed:] Are those estimates based on a per-acre energy usage 


estimate? A per gallon pumped estimate? Something else? What is the source 


of those estimates?  


Q18.  What other organizations or experts should we talk with that can provide further 


insights into irrigation modernization?   


a. Are there any specific market research or reports that you view as essential 


to understanding irrigation modernization, it’s current state in the market and 


its market potential? 
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Q19. Those are all the questions I have prepared. Is there anything we haven’t 


discussed that you think I should know as we move forward with our research? Are 


there any other questions I should be asking people? 


Irrigation District Interview Guide 


Introduction 


Thank you for taking the time to speak with me today. As I mentioned in my email, we are 


working with Energy Trust of Oregon, which is one of the funders of FCA’s Irrigation 


Modernization Program. Our research will help Energy Trust understand the role the 


program has played in bringing about irrigation modernization projects. We wanted to hear 


from irrigation districts to understand how you think about irrigation modernization 


opportunities and hear any feedback you have about Energy Trust and FCA’s efforts. Do you 


have any questions for me before we get started? 


I’ll be taking notes as we talk. Would it be OK if I also record our conversation? The 


recording is just to help with my notetaking. We won’t share it with anyone or report 


anything in a way that would identify individual respondents.  


Background 


Q1. First, as background, what are the most important things I should understand about 


your irrigation district? [If needed, probe:] How big is it (irrigated acres)? How many 


water users does it serve? What types of users (large farms or small, ranches or row 


crops, etc.)? What is the typical irrigation season? 


Q2. And what is your role in the district?  


a. How long have you been in that role?  


Modernization Support 


Now I’d like to talk about any irrigation modernization improvements that your district has 


made or considered. When we talk about irrigation modernization, we are talking, broadly, 


about proactively making improvements that will improve the irrigation system’s 


performance and efficiency to meet the goals of the district and its community. 


Modernization improvements might include moving from open canals to pressurized pipes, 


improving monitoring and control capabilities, adding hydroelectric generation, or other 


things.  


Q3. [Participants:] When did your district start working with FCA to explore opportunities 


to modernize your system? 


Q4. [Participants:] What motivated you to start working with FCA at that time?  


Q5. [Participants:] Were you aware of the opportunities to modernize your system 


before you started working with FCA? 


a. How did you learn about them? 
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b. Had you taken any steps to make modernization improvements before you 


started working with FCA? 


c. [If not:] Why hadn’t you pursued those opportunities?  


Q6. [Non-Participants:] What opportunities, if any, are you aware of to modernize your 


system?  


a. How did you learn about them? 


b. What steps, if any, have you taken to plan for or make those improvements?  


c. [If none:] Why haven’t you taken steps to make those improvements? 


Q7. [All:] When you think about modernization improvements, what are the most 


important benefits your district would hope to gain from those improvements?  


a. Are those benefits something that you can/would be able to measure?  


b. What metrics would you use to measure those benefits? 


Q8. [Participants, non-participants if they have taken steps to modernize:]  At what 


stage in the process of identifying, planning, and implementing modernization 


improvements is your district?  


a. When did you begin the process? 


b. How easy or difficult has it been to work through the modernization process 


so far, [Participants:] with FCA’s support? 


c. What has been the most challenging aspect of the modernization process?  


Q9. [All:] What are the next steps for you to continue the process of modernizing your 


system?  


a. How well do you understand what you need to do next to move your project 


forward?  


b. What resources do you need to complete the next stage in your project?  


c. Do you have those resources? [If not:] How confident are you that you will be 


able access them? Why do you say that? 


d. What do you anticipate will be the biggest challenges with those next steps? 


Q10. [All:] What internal stakeholders’ support did/would you need to gain in order to 


pursue modernization improvements? 


a. How easy or difficult was it/would it be to gain their support?  


b. What were/would be their main concerns about pursuing a modernization 


project? 


c. How would you/were you able to overcome those concerns? 


Q11. [All:] What external stakeholders’ support did/would you need to make 


modernization improvements? 
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a. How easy or difficult was it/would it be to gain their support? 


b. What were/would be their main concerns about a modernization project?  


c. How would/were you able to overcome their concerns? 


Q12. [Non-participants:] What organizations have you worked with, or considered 


working with, on irrigation modernization projects?   


Q13. [Non-participants:] Are you familiar with the Farmers’ Conservation Alliance and 


the support they offer for irrigation modernization?  


a. [If yes:] Have you considered working with FCA to modernize your system?  


b. [If familiar with FCA:] Why aren’t you working with FCA to modernize your 


district?  


c. [If familiar with FCA:] Under what circumstances might you consider working 


with FCA? 


Q14. [Participants:] What aspects of the support you received from FCA have been most 


important in allowing you to move forward with you modernization project? Why do 


you say that? 


Q15. [Participants, non-participants if they have taken steps to modernize:] Other than 


FCA, what funding or support have you applied for or used to modernize your system 


since 2015? [For each source, probe:] 


a. What part of the modernization process did that funding support?  


b. What requirements did you have to meet to access that funding or support?  


c. How easy or difficult was it to meet those requirements?  


d. [Participants:] How important was FCA’s support in enabling you to meet 


those requirements? 


Hydro Generation 


Q16. [Participants, non-participants if they have taken steps to modernize:] Have you 


installed, or are you planning to install, any hydroelectric generation as part of your 


current/recent modernization project? [Note: We are interested in generation 


installed recently (e.g. since 2000), not long-standing equipment.]  


a. [If not:] Why not?  


b. [If so:] What do you see as the greatest benefits of hydro generation for your 


district? 


c. [If so:] At what stage in the project did you/do you plan to install hydro 


generation? Why? 


d. [If so:] What were the greatest challenges around installing the hydroelectric 


generation?  
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Q17. [Non-participants:] Were you aware that there can be an opportunity to install 


hydro electric generation when you pipe and pressurize an irrigation system?  


a. [If yes:] From your perspective, what would be the most important benefits 


from installing hydro generation on your system?  


b. How important are those benefits when you think about potentially 


undertaking a modernization project?  


Closing 


Q18. [Participating:] Based on your experience with irrigation modernization projects, 


what advice would you give to other irrigation districts considering modernization 


projects? 


a. Are there any characteristics or resources that your district has that have 


been particularly important in allowing you to complete your modernization 


project? What are they? 


Q19. Those are all the questions I have prepared. Is there anything we haven’t 


discussed that you think it is important for me to know about irrigation 


modernization or Energy Trust and FCA’s role in supporting it?  


Funder & Stakeholder Interview Guide 


Introduction 


Thank you for taking the time to speak with me today. As I mentioned in my email, we are 


working with Energy Trust of Oregon to help document the Irrigation Modernization 


Program. Energy Trust provides FCA with funding to support the program, and our research 


hopes to understand the role the program has played in bringing about irrigation 


modernization projects. We wanted to hear from people like you who [also support irrigation 


modernization projects/have expertise in irrigation modernization] to get a better 


understanding of the irrigation modernization landscape and hear any feedback you have 


about Energy Trust and FCA’s efforts. Do you have any questions for me before we get 


started? 


I’ll be taking notes as we talk. Would it be OK if I also record our conversation? The 


recording is just to help with my notetaking. We won’t share it with anyone or report 


anything in a way that would identify individual respondents.  


Background 


Q1. To start with, I want to make sure we’re clear about what we mean by irrigation 


modernization. When we talk about irrigation modernization, we are talking, broadly, 


about proactively making improvements that will improve an irrigation system’s 


performance and efficiency to meet the goals of an irrigation district and its 


community. Modernization improvements might include moving from open canals to 


pressurized pipes, improving monitoring and control capabilities, adding hydroelectric 
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generation, or other things. Is that consistent with the way you think about irrigation 


modernization?  


a. [If not:] How is the way you approach irrigation modernization different?  


Q2. [If not already clear:] First, please tell me a little bit about your organization and 


how irrigation modernization fits into your larger mission.  


Q3. And what is your role, both in the organization and with regard to its irrigation 


modernization work?  


a. How long have you been in that role?  


b. Were you involved in irrigation modernization before you came into that role? 


If so, how?  


Modernization Support 


Q4. What does your organization do to support irrigation modernization projects? [Probe 


to understand what phase of the project support targets.]  


a. When did your organization begin offering that type of support?  


b. What motivated your organization to start supporting irrigation modernization 


projects at that time?  


Q5. From your organization’s perspective, what are the most important benefits of 


irrigation modernization upgrades? 


a. What metrics, if any, do you track to measure those benefits?  


b. How do you get the data to assess those metrics? 


Q6. What requirements do irrigation districts need to meet to receive the support that 


your organization offers? 


a. How easy or difficult is it for them to meet those requirements? Why do you 


say that? 


b. Which requirements are most difficult to meet? Why? 


Q7. What additional support, beyond what your organization provides, do irrigation 


districts typically need to complete irrigation modernization projects? 


a. [If not addressed:] What support do they typically need to meet your 


organization’s requirements for funding or support? 


b. [If not addressed:] What support do they typically need to complete 


modernization projects after receiving the support your organization 


provides? 


c. Where do irrigation districts typically find that type of support?  
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Awareness and Barriers 


Q8. What are the most important barriers and reasons that prevent more irrigation 


districts from modernizing their systems?  


a. What type of support do districts need to overcome those barriers?  


b. Do you see a scenario in which irrigation districts would undertake 


modernization projects without significant outside support? If not, why not? If 


so, what would need to change for that to happen?  


Q9. To what extent are irrigation districts aware of the opportunities and benefits of 


modernizing their systems?  


Q10. What are the most important motivators for irrigation districts to complete 


modernization projects?  


a. What might trigger an irrigation district to consider a modernization project? 


What are the consequences if they don’t modernize? 


b. What benefits would be most important in leading them to move forward with 


that project?  


Q11. Based on your experience with irrigation modernization projects, what 


characteristics or resources that a district might have are most important in allowing 


them to successfully complete modernization projects?  


Q12. How has uptake of irrigation modernization projects changed over time? [If 


needed:] Are you seeing more interest in irrigation modernization now than you did 


in the past? 


a. Why do you think that is?  


Q13. How do you anticipate uptake of irrigation modernization projects will change going 


forward? Why do you say that? 


a. What market trends or events might impact investment in irrigation 


modernization projects, either bringing about more projects or making 


projects more difficult? [Probe to distinguish between short term trends (next 


2 years) and longer-term trends (3 years or longer)]  


b. How could organizations that promote irrigation modernization respond to 


those trends to take advantage of positive trends and/or mitigate the effects 


of negative trends? 


Role of IMP  


Q14. Are you familiar with the project development support that Energy Trust provides 


through the Irrigation Modernization Program, which FCA delivers?  


Q15. From your perspective, how important is that support in allowing irrigation 


modernization projects to move forward? Why do you say that? 
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Q16. How, if at all, has your organization coordinated with FCA and Energy Trust on 


irrigation modernization?  


Q17. How, if at all, has your organization adapted the support you provide for irrigation 


modernization as a result of the Energy Trust and FCA program?  


Q18. What impact do you think the Energy Trust and FCA program have had on the 


number of projects you have been able to support? 


a. What about the size of those projects – how, if at all, has Energy Trust’s 


program influenced the dollar amount of support you have provided?   


Measurement of Energy Savings 


Q19. What metrics does your organization track about the outcomes of the irrigation 


modernization projects you support? 


a. What data do you use to track those metrics? How do you obtain it?  


Q20. Does your organization estimate energy savings or any other social, economic, or 


environmental benefits resulting from reduced on-farm pumping due to irrigation 


modernization?  


a. [If so:] How do you generate those estimates? [Probe for key inputs and their 


sources as well as methodologies; ask if any documentation of approach is 


available]  


Closing 


Q21. Those are all the questions I have prepared. Is there anything we haven’t 


discussed that you think it is important for me to know about irrigation 


modernization or Energy Trust and FCA’s role in supporting it? 
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