
Technical Memorandum 

999 W. Main St 

Suite 1200 

Boise, ID 83702 

United States 

T +1.208.345.5310 

www.jacobs.com 

PPS0427211356BOI 1 

Subject Operations and Maintenance Funding Investigation 

Project Name Walla Walla River Bi-State Flow Study 2020 – 2021 Biennium 

Project Number W3X94501 

Attention Chris Hyland, Executive Director, Walla Walla Watershed Management Partnership 

From Jacobs and Aspect Consulting (Aspect) 

Date April 27, 2021 

Copies to Troy Baker, Walla Walla Basin Watershed Council 

1. Project Background

The mission of the Walla Walla Basin Watershed Partnership (Partnership) is to enhance, restore, and 
protect native aquatic populations, watersheds, fish and wildlife habitat, and water quality within the Walla 
Walla Basin, while sustaining a healthy economy. To assist in this mission, the Partnership authorized the 
Walla Walla River Bi-State Flow Study (Flow Study) to identify and evaluate project alternatives to increase 
stream flows in the mainstem of the Walla Walla River (Walla Walla Watershed Flow Study Steering 
Committee et al. 2019). Planning-level capital and operational costs for these project alternatives were 
characterized in the Walla Walla River Bi-State Flow Study (Walla Walla Watershed Flow Study Steering 
Committee et al. 2019). Determining how these costs will be borne by various stakeholders is essential to 
evaluate potential implementation strategies. 

2. Purpose

Task 3 of the scope of work for the current phase of the Flow Study requires the Jacobs-Aspect Team 
(Team) to explore potential strategies for securing operations and maintenance (O&M) funding for 
alternative Flow Study projects. A secondary objective of this O&M funding evaluation is to identify 
opportunities to potentially reduce annual O&M costs and, thereby, increase the feasibility of project 
implementation. The purpose of this technical memorandum (TM) is to present the findings of this study 
effort.  

For the purposes of this TM, the primary alternatives under consideration are as follows: 

 The Columbia River Pump Exchange (CRPE) alternative, which consists of a pumped diversion on the
Columbia River and a pipeline with booster pumps to convey the water to various delivery points in the
Walla Walla Basin.

 The Lower Pine Creek Reservoir (LPCR) alternative, which consists of a new dam and a
26,000-acre-foot active storage reservoir in the Pine Creek drainage, a pump station, and a pipeline to
convey the water to various delivery points in the upper Walla Walla Basin.

https://www.aspectconsulting.com/
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These alternatives have generally been referred to as the anchor projects during the ongoing Flow 
Study. A third potential anchor project has also been identified (that is, Warm Springs Reservoir); 
however, this TM does not focus on the individual anchor projects, rather, it applies to all of them. 

3. Operations and Maintenance Funding Options 

The Team completed an initial evaluation of federal, state, tribal, and local government funding programs 
and taxing authorities, as well as private philanthropic funding opportunities. The Team also conducted a 
review of relevant case studies involving regional projects that are similar in nature to the proposed 
project alternatives. 

3.1 Potential Operations and Maintenance Funding Models 

Potential funding sources for project O&M costs could include the following: 

 Federal or state ownership  
 Federal or state grants 
 Hydropower mitigation partnerships 
 Endowment funding 
 Tribal payments 
 Private philanthropic funding 
 User fees/local taxes 

The following subsections summarize each potential O&M funding model and the results of case studies, 
where applicable. 

3.1.1 Federal or State Ownership of the Project 

This scenario would involve a federal agency, such as the Bureau of Reclamation (Reclamation) or the U.S. 
Army Corps of Engineers (USACE), or state agencies from Washington or Oregon, that takes ownership of 
the new project facilities, and responsibility for facility operations. The federal or state agency may own 
the facilities and provide its own O&M funding, or it may secure O&M funds from other sources (for 
example, the federal agency may secure state funding for O&M, or vice versa). In either case, the federal or 
state government entity providing the funding would do so from appropriate authorization. 

3.1.1.1 Federal Ownership and Funding 

An example of federal ownership and federal O&M funding is the Umatilla Pump Exchange (UPE) Project 
in Umatilla County, Oregon. The project was authorized in 1988, and was constructed in two phases in 
1993, and 1999. Stakeholders involved in the UPE Project included the Confederated Tribes of the 
Umatilla Indian Reservation (CTUIR), agricultural water users, Reclamation, Bonneville Power 
Administration (BPA), and state and federal representatives. The CRPE alternative is very similar to the 
UPE. The two projects share the same source of water (that is, the Columbia River), have similar 
infrastructure (that is, a pump station and a pipeline that deliver the water to agricultural water users), 
function in a similar manner, and involve the same representatives of Reclamation and BPA; therefore, 
some of the stakeholders for the proposed CRPE would be the same as those involved with the UPE. The 
UPE Project demonstrates the importance of both a reliable long-term federal funding source for O&M 
and a minimization of the O&M cost to be borne by other stakeholders.  

Attachment 1 provides a detailed description of the UPE Project. Table 3-1 provides a project summary. 
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Table 3-1. Summary of the Umatilla Pump Exchange Project  

Primary aim Improve streamflow in the Umatilla River from Three Mile Dam to the mouth 
(Columbia River confluence). 

Solution Pump water from the Columbia River in exchange for leaving water undiverted 
from the Umatilla River. 

Authorization U.S. Congress authorized modification of the UPE Project in 1988, through Public 
Law 100-557. 

Ownership Facilities are owned by the U.S. Department of the Interior. 

O&M operations Facilities are operated by Reclamation. 

O&M costs Power is paid by BPA. Other O&M are paid by Reclamation. 

Pumping volume Annual volume is 90,000 to 130,000 AFY. 

Power cost The power cost is $1.2 to $1.6 million per year. 

O&M cost Other O&M costs are $525,000 to $635,000 per year. 

Total O&M cost Total O&M costs equate to $16 to $20 per AFY. 

Note: 

AFY = acre-feet per year 
 

3.1.1.2 State Ownership and Funding 

State ownership of the project would enable the state taxing and funding authority to fund ongoing O&M. 
For the Flow Study anchor projects, with two states involved (Oregon and Washington), the states would 
likely have to enter into some form of agreement to share authority and responsibility. With the LPCR 
alternative facilities located solely in Oregon, a bi-state agreement for facility ownership would not 
necessarily be required. Although many existing facilities are owned and operated by the states of Oregon 
and Washington, no applicable examples have been found with similar facilities and joint involvement of 
these two states. Cities in Idaho and Washington (Moscow and Pullman, respectively) are currently in a 
similar planning stage for the Palouse Groundwater Basin Alternative Water Supply Project, and are 
exploring organizational and funding questions. Research by another consultant on that project, from 
several years ago, yielded bi-state examples in Texas/Arkansas, Ohio/Michigan, and Ohio/Kentucky, where 
local cities and counties developed agreements to manage facilities and costs. In a future Flow Study 
phase, these examples could be studied in further detail for applicability.  

3.1.1.3 Cooperative Federal/State Ownership and Funding Arrangements 

An example of federal and state cooperation for O&M funding is the Lake Roosevelt Incremental Storage 
Releases Project (LRISRP), which is located in northeastern Washington state, near the intersection of 
Grant, Douglas, Lincoln, and Okanogan counties. The LRISRP was authorized in 2007, and its stakeholders 
included the Spokane and Colville tribes, the State of Washington, and Reclamation. The primary purpose 
of the LRISRP was to improve water management in the Columbia River Basin by releasing additional 
water from Lake Roosevelt to meet objectives established by the Columbia River Water Management Act, 
including:  

 Drought relief 
 Improving municipal and industrial supply 
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 Providing a replacement for some of the groundwater use in the Odessa Subarea  
 Improving instream flows in the Columbia River below Grand Coulee Dam 

Attachment 2 provides a detailed description of the LRISRP. Table 3-2 provides a project summary. 

Table 3-2. Summary of the Lake Roosevelt Incremental Storage Releases Project 

Primary aim Improve water management in the Columbia River for: 

 Drought relief 

 Municipal/industrial use 

 Groundwater replacement  

 Instream flow improvement 

Solution Release additional water from Lake Roosevelt to meet objectives of the Columbia 
River Water Management Act. 

Authorization The LRISRP RCW has been authorized by Governor Gregoire, RCW 90.90.060(2), 
Additional releases of water from Lake Roosevelt (July 1, 2008), and 
90.90.070(3)(a)(b), Columbia river water delivery account—Creation—
Distribution (July 1, 2008). 

Ownership Facilities are owned by Reclamation. 

O&M operations Facilities are operated by Reclamation. 

O&M costs Annual mitigation costs are paid by the Ecology OCR. Annual payments are paid 
by the Washington State Treasurer (Governor budget). 

Annual payments Range from $2.25 to $3.625 million per year. 

Term(s) Payments continue until a replacement source has been found. Agreements are 
open to amendments after 10 years. 

Note: 

Ecology = State of Washington Department of Ecology 
OCR = Office of Columbia River 
RCW = Revised Code of Washington 
 

3.1.2 Federal or State Grants 

In this scenario, regardless of the owning entity for the project facilities, funding for O&M would be 
provided by grant programs at the federal or state level. Agencies such as Reclamation, USACE, the U.S. 
Environmental Protection Agency (EPA), the U.S. Department of Agriculture (USDA), the U.S. Department 
of Transportation (USDOT), the National Science Foundation (NSF), NOAA Fisheries, Ecology, and the 
Oregon Water Resource Department (OWRD) offer the following programs: 

 EPA – Clean Water State Revolving Fund: Funds water quality protection projects for wastewater 
treatment, nonpoint source pollution control, and watershed and estuary management. 

 USDA – Community Facilities Direct Loan and Grant Program: Provides funding to develop essential 
community facilities in rural areas. An essential community facility is defined as a facility that provides 
an essential service to the local community for the orderly development of the community in a 
primarily rural area.  
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 USDOT – Infrastructure for Rebuilding America (INFRA): Though it is apparently geared toward 
transportation projects, INFRA is a discretionary grant program that funds transportation projects of 
national and regional significance that:  

– Result in good-paying jobs. 
– Improve safety. 
– Apply transformative technology.  
– Explicitly address climate change and racial equity. 

 NSF – Civil Infrastructure Systems Program: Supports fundamental and innovative research in the 
design, operation, and management of civil infrastructure that contributes to creating smart, 
sustainable, and resilient communities at local, national, and international scales. This program 
focuses on civil infrastructure as a system in which interactions between spatially and functionally 
distributed components and intersystem connections exist. All critical civil infrastructure systems are 
of interest, including transportation, power, water, pipelines, and others. 

 NOAA Fisheries – Coastal and Marine Habitat Restoration Grants: Support restoration projects that: 

– Use a habitat-based approach to rebuild productive and sustainable fisheries.  
– Contribute to the recovery and conservation of protected resources.  
– Promote healthy ecosystems. 
– Yield community and economic benefits. 

 Ecology – Office of Columbia River and Streamflow Restoration Grants: Help state and local 
agencies, tribal governments, and nonprofit organizations develop water supply for instream and 
out-of-stream uses, and implement local plans and projects to improve streamflow and aquatic 
resources. 

 OWRD – Water Project Grants and Loans: A program for:  

– Conservation 

– Reuse 

– Aboveground storage 

– Belowground storage 

– Streamflow protection or restoration, water distribution 

– Conveyance or delivery systems  

– Other water resource development projects that result in economic, environmental, and 
social/cultural public benefits 

The scope of these programs is relevant to the Flow Study anchor projects, at least in terms of potential 
construction funding; however, no examples have yet been found of notable contributions to O&M (even 
though some appear to include operations or maintenance in their synopses). Any funding arrangements 
outside of these established programs would need to be provided in the form of a special, likely 
congressionally authorized, agreement (or a state equivalent).  

3.1.3 Hydropower Mitigation Partnerships 

Pacific Northwest power producers, such as Avista Corporation and BPA, have historically funded projects 
to help mitigate the effects of their facilities on fish species protected under the Endangered Species Act. 
Much of the mitigation applies directly to their dams and hydropower facilities, but in some cases, funding 
has been redirected to other locations in the basin. For example, in 2014, BPA agreed to provide 
$40 million to the Idaho Department of Fish and Game over a 10-year period for administration, O&M, 
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restoration, and acquisition of wildlife habitat. This agreement was tied to wildlife habitat loss as a result of 
federal dams in southern Idaho (Russell 2014). Avista has been contributing millions of dollars annually to 
mitigation projects in the Clark Fork River – Lake Pend Oreille Basin, the Spokane River, and Coeur d’Alene 
Lake as part of the Clark Fork Settlement Agreement and Federal Energy Regulatory Commission 
relicensing mitigation requirements.  

It is conceivable that entities such as these could be interested in funding O&M costs for the Flow Study 
anchor projects as a form of mitigation credit since the anchor projects will be benefiting the fishery in the 
Walla Walla River. Such arrangements would be complex and would require additional research and 
substantial coordination to determine their potential fit.   

3.1.4 Endowment Funding 

A viable model that has been implemented for other capital improvement projects with annual O&M 
requirements is to secure one-time funding that is invested in an endowment fund and used to cover the 
annual O&M costs for the life of the project. Annual interest is dedicated to funding operational costs.  

An example project that involves local government ownership and front-loaded annual O&M funding 
stream is the Pioneer Water Users Association (PWUA) Exchange Project, in the vicinity of Wenatchee, 
Washington, that was negotiated in 2012. Stakeholders involved in the PWUA Exchange Project included 
PWUA, the Regional Water System, the City of Wenatchee, the Chelan County Public Utility District (PUD), 
and Trout Unlimited. The primary purpose of the PWUA Exchange Project is to reduce streamflow 
diversions from the Wenatchee River by converting a water supply canal to a downstream pump station 
analogous to the UPE Project. 

Attachment 3 provides a detailed description of the PWUA Exchange Project. Table 3-3 provides a project 
summary. 

Table 3-3. Summary of the Pioneer Water Users Association 

Primary aim Improve instream flows led by groups like Trout Unlimited and Washington Water 
Trust. 

Solution Irrigation efficiency and downstream diversion moves. 

Authorization OCR, BPA, and other state and local sources. 

Ownership Facilities are owned local irrigation districts/companies. 

O&M operations Facilities are operated by local irrigation districts/companies. 

O&M costs One-time costs are paid for a negotiated time period (for example, 20 years). 

Annual payments Unable to easily break out as they were negotiated in overall capital costs and 
were not tracked in this manner. 

Term(s) Variable. 

 

Although the PWUA Exchange Project has been selected for this case study, other similar projects have 
been implemented in the State of Washington that have used this upfront O&M funding strategy, primarily 
championed by nonprofit organizations like Trout Unlimited and Washington Water Trust. 
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The amount of endowment funding required is a function of the annual operating costs required, the 
endowment fund value, and the analysis time period. For example purposes only, assuming a modest 
2 percent annual return on investment, an endowment fund of $90 to $175 million would be required to 
fund an annual operating cost of $2 to $4 million for a 100-year project life. By contrast, an endowment 
fund of $9 million to $17 million would be needed to fund annual operating costs of $200,000 to 
$400,000; therefore, the alternative selected to be advanced for implementation, as well as the potential 
application of renewable energy infrastructure, would greatly influence the amount of endowment funding 
required. 

3.1.5 Tribal Payments 

Programs such as the Tribal Wildlife Grant Program, administered by the U.S. Fish and Wildlife Service, 
enable tribes to develop and implement projects to benefit fish and wildlife and their habitat, including 
species of cultural or traditional importance. Because CTUIR is a critical stakeholder in the Flow Study and 
the primary proponent of flow augmentation in the Walla Walla River, it is possible that such a program 
could be used to fund O&M. No examples of O&M funding via such a program have been readily found, 
and applicability could depend upon CTUIR having an ownership stake in the completed project; however, 
this concept should be explored further and discussed with CTUIR.   

3.1.6 Private Philanthropic Funding 

Philanthropic organizations have a long history of supporting environmental issues and causes, and the 
fisheries enhancement element of the Flow Study anchor projects may be appealing to such organizations. 
The Urban Water Funders Network is a group of organizations that provides financial support for 
sustainable stormwater practices and green infrastructure. Review of their website reveals a more regional 
group called the Intermountain West Funders Network that recognizes unique issues differentiating this 
region from more urbanized areas. Initial research did not identify specific recent funding or projects, and 
it is unclear if the model could extend to O&M costs, but future phases of the project may benefit from 
outreach to the following contact identified on the website:  

 The Funders Network 
6705 SW 57 Avenue, Suite 700  
Coral Gables, FL 33143  
305.667.6350 

Outreach would be best suited to occur as the project ownership model is better defined and specific 
individuals are authorized to conduct outreach on behalf of ownership. 

3.1.7 User Fees/Local Taxes 

If the project is owned by local governing bodies (such as, cities, counties, irrigation districts, or public 
utility districts), project owners could use the limited funding authorities vested in local government to pay 
for O&M. This would constitute either fees or taxes. Given the complexity of local government fee and 
taxing authority between the two states, and given the limited geographic boundaries of local government 
entities, this alternative may be challenging. For user fees, ideally a clearly defined set of users are 
identified, and fees are allocated based on the quantity of water consumed by the user. In this instance, 
the identification of users is difficult to define because the benefits of the project accrue to a wide range of 
stakeholders and are not directly correlated to water delivery volumes. The Team has been unable to 
identify any user fee examples in the State of Washington or Oregon that fund operations similar to the 
alternatives identified in this TM; therefore, the Team concludes that user fees related to the delivery of 

https://www.google.com/maps/place/Funders+Network-Smart+Growth/@25.7063935,-80.2875016,16.95z/data=!4m5!3m4!1s0x88d9c7fb43809a1d:0x2510a9e5e32e7a30!8m2!3d25.7063715!4d-80.2852123
https://www.google.com/maps/place/Funders+Network-Smart+Growth/@25.7063935,-80.2875016,16.95z/data=!4m5!3m4!1s0x88d9c7fb43809a1d:0x2510a9e5e32e7a30!8m2!3d25.7063715!4d-80.2852123
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water as a sole mechanism of funding is not likely to be a viable option, but may have a role as a partial 
solution with a voluntary commitment from Walla Walla Basin stakeholders. 

An alternative to a user fee would be to impose some form of local tax that obligates payment to cover 
operating costs. Local taxes are typically property taxes or sales taxes that face similar challenges to user 
fees in the inability to align costs with benefits. The Team has been unable to identify any local tax 
examples in the states of Oregon and Washington that fund operations similar to the alternatives 
identified in this TM; therefore, the Team concludes that a local tax is not likely a viable option unless 
there is a clear desire on the part of local government to pursue legal authority to impose such a tax. 
Because the Walla Walla Basin is in a state of regulatory change with the pursuit of Walla Walla Water 
2050, there may be an opportunity for this option to be explored further as part of the larger basin 
initiative.   

3.2 Summary of Initial Findings for Potential Operations and 
Maintenance Funding Sources 

This investigation focuses on seven potential O&M funding models, one with three combinations of state 
and federal participation, for a total of nine potential options. Of the nine models that have been reviewed, 
three show substantial promise for the Flow Study by virtue of recent examples implemented in central 
and eastern Washington. At least three other models should be studied further in a future phase when the 
project ownership model has been defined. Table 3-4 presents a summary of the investigation findings. 

Table 3-4. Potential Operations and Maintenance Funding Options Summary 

Potential O&M Funding Models Findings 

Potentially  
Applicable to  

Flow Study Anchor Projects? 

Federal or state ownership of 
project 

-- -- 

Federal ownership and funding Abundant similar facilities/programs in the 
west (Attachment 1). 

Yes 

State ownership and funding Complicated by involvement of two states, 
but has been done before. Potential for the 
LPCR alternative to be owned by Oregon 
only if it emerges as the preferred 
alternative. 

Maybe 

Cooperative federal/state ownership 
and funding 

Similar facilities and programs in the west 
(Attachment 2). 

Yes 

Federal or state grants No federal programs have been found to 
fund ongoing operations.  

Maybe 

Hydropower mitigation partnerships 
(for example, BPA) 

Examples exist, but further investigation is 
needed. 

Maybe 

Endowment funding for O&M Plenty of examples. Feasibility is tied to the 
magnitude of O&M funding (Attachment 3). 

Yes 

Tribal payments Programs vary greatly by region and likely 
involve tribal ownership. 

Unlikely 

Private philanthropic funding Almost exclusively one-time allocations. Maybe 
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Table 3-4. Potential Operations and Maintenance Funding Options Summary 

Potential O&M Funding Models Findings 

Potentially  
Applicable to  

Flow Study Anchor Projects? 

User fees/local taxes Difficult to establish nexus and authority. Maybe 

 

4. Annual Operations and Maintenance Cost Reduction 
Opportunities 

For the CRPE Project, the power costs associated with running the pumps at the pump stations is by far the 
largest portion of the estimated annual O&M costs; therefore, an evaluation has been performed to 
identify and assess the viability of power cost reduction options for the CRPE Project. Attachment 4 
provides the complete evaluation document. 

In summary, a total of nine options have been identified and evaluated to reduce power costs for the CRPE 
Project. Of the nine options, three appear to offer potential annual energy cost savings and, therefore, 
should be considered for further investigation if the CRPE Project emerges as the preferred alternative. 
The three potentially viable options to further investigate include: 

 Option 1: Negotiate with a local energy provider (Columbia Rural Electric Association [REA] or 
PacifiCorp) to purchase electricity at a fixed rate that is lower than the published rate table from 
Columbia REA that served as the basis for establishing the power costs reported in the Walla Walla 
River Bi-State Flow Study (Walla Walla Watershed Flow Study Steering Committee et al. 2019). 

 Option 2: Engage a third-party solar developer to finance, own, and operate a large-scale, solar 
photovoltaic plant near the pump station sites. 

 Option 3: Negotiate with a large wind developer to purchase electricity through a power purchase 
agreement. 

5. Conclusions and Next Steps 

As demonstrated, there are multiple potentially viable sources of O&M funding to support either of the 
anchor projects contemplated by the Flow Study. O&M funding options that have been identified as 
applicable to the Flow Study have relevant example projects that support their viability for pursuit as the 
project continues toward implementation. Additionally, several other options are worthy of further 
investigation (Table 3-4). 

Identification of the preferred alternative and determination of the project ownership framework are two 
essential elements to establish. Initiating scoping on a Programmatic Environmental Impact Statement 
will help solidify the chosen preferred alternative and inform the project ownership framework. 

Once the project ownership framework has been defined, the O&M funding model may be obvious or will 
at least narrow the window of funding options to proactively position for and pursue. Formation of an 
Implementation Committee is an effective method for identifying essential stakeholders who would be 
responsible for lobbying and positioning to secure funding in coordination with other important project 
implementation activities. As an example, the “Yakima Basin Integrated Plan’s Integrated Committee 
developed the Washington DC Leadership Group charged with engaging senior-level executives with the 
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federal government and coordinate natural resource activities and investments in the Yakima River Basin” 
(Ecology 2021). Securing funding for capital and operational costs of this magnitude requires organized, 
consistent, and effective effort sustained over the course of several years. 
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Attachment 1. Case Study 1 – UPE: O&M Funding Through Federal 
Ownership 

1.1 Location and Timing 

The Umatilla Pump Exchange project is in Umatilla County, Oregon, was authorized in 1988 and 
constructed in two phases in 1993 and 1999. 

1.2 Stakeholders 

Stakeholders involved in the Umatilla Pump Exchange include the Confederated Tribes of the Umatilla 
Indian Reservation (CTUIR), agricultural water users, United States Bureau of Reclamation (Reclamation), 
Bonneville Power Administration (BPA), and state and federal representatives. 

1.3 Purpose 

The primary purpose of the Umatilla Pump Exchange project was to provide water users with an 
alternative source of water for agricultural irrigation, so they would reduce the amount of water being 
diverted from the Umatilla River. 

1.4 Solution 

The project diverts streamflow from the Columbia River and pumps the water to several irrigation districts 
for agricultural irrigation in the vicinity of Hermiston, Oregon. The first phase featured diversion of water 
from the Columbia River immediately downstream of McNary Dam and pumping this water for exchange 
with irrigation diversions at Three Mile Dam. The second phase featured diversion of water from the 
Columbia River upstream of McNary Dam and pumping this water to several irrigation districts further 
upstream on the Umatilla River in the vicinity of Echo, Oregon. The exchanged streamflow is left instream 
from the former points of diversion to the confluence with the Columbia River located slightly downstream 
of McNary Dam near Umatilla, Oregon. 

1.5 Authorization 

The Umatilla Pump Exchange project was authorized in 1988 by the U.S. Congress as a modification of the 
Umatilla Project through Public Law 100-557 (Annex A1-1). The multiyear authorization process included 
conceptual design of the Umatilla Pump Exchange project, engagement with Reclamation and 
congressional representatives, introduction of bills to the U.S. House of Representatives (USHR) and U.S. 
Senate (USS), approval of the bills by the House and Senate Appropriations Committees, and issuance of 
Public Law 100-557 authorizing the project. 

1.6 Ownership 

The pump stations and pipelines used for streamflow diversion and distribution are owned by 
Reclamation. 
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1.7 Operations 

The Umatilla Pump Exchange system is operated by the Reclamation. The annual volume pumped is 
90,000 to 130,000 acre-feet (ac-ft) per year. 

1.8 O&M Funding Strategy 

The O&M funding strategy for the Umatilla Pump Exchange was a congressional authorization allocating a 
portion of ecological enhancement funding managed by BPA to directly pay for the power required to 
pump the water from the Columbia River and distribute it to several irrigation districts. USBR submits 
power bills to BPA for direct payment. The recent record of operating and power costs is summarized in 
Table 1. 

Table 1. Umatilla Pump Exchange Operating Costs 

Year 
ac-ft 

Pumped 
Power 
Cost 

O&M 
Cost 

Total Cost 
per ac-ft 

2015 131,043 $1,564,647 $524,000 $16 

2016 123,190 $1,564,832 $609,000 $18 

2017 106,216 $1,321,978 $570,000 $18 

2018 108,182 $1,348,417 $633,000 $18 

2019 89,367 $1,244,190 $529,000 $20 

 

1.9 Applicability 

The Columbia River Pump Exchange (CRPE) anchor project currently under consideration by the Flow 
Study Steering Committee is very similar to the Umatilla Pump Exchange (UPE). The two projects share the 
same source of water (Columbia River), similar infrastructure (pump station and pipeline delivering the 
water to agricultural water users), propose to function in a similar manner, and involve the same 
representatives of USBR and BPA. Therefore, some of the stakeholders for the proposed CRPE would be 
the same as those involved with the UPE. 

Significant differences include the relative locations of the proposed point of diversion and place of use, 
agricultural water users, and congressional representatives: 

 The point of diversion for the UPE is in Umatilla County, Oregon, in the vicinity of McNary Dam. The 
proposed point of diversion for the CRPE is in Walla Walla County, Washington, near the confluence of 
the Walla Walla River with the Columbia River. 

 The place of use for the UPE is in Umatilla County, Oregon, in the vicinity of Hermiston, Oregon. The 
proposed place of use for the CRPE includes both Umatilla County, Oregon, near Milton-Freewater, and 
Walla Walla County, Washington, near Lowden and Touchet. 

 The agricultural water users for the UPE are in the Umatilla River Basin in the vicinity of Hermiston, 
Oregon (Umatilla County). The agricultural water users for the CRPE are in the Walla Walla River Basin 
in the vicinity of Milton-Freewater, Oregon (Umatilla County) and Walla Walla, Washington (Walla 
Walla County). 
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 The UPE is located completely within Oregon Congressional District 2. The CRPE is in Washington 
Congressional Districts 4 and 5, in addition to Oregon Congressional District 2. 

The Lower Pine Creek Reservoir (LPCR) anchor project would differ more significantly from the UPE 
model. The proposed water source for the LPCR project is the Walla Walla River, and the project 
involves storage of diverted streamflow in the proposed reservoir prior to distribution to water users. 
The diversion and storage of water would both occur in Umatilla County, Oregon. These differences 
may result in an array of stakeholders, strategy, and process that may differ significantly from the 
UPE example. 

1.10 Contacts 

Primary contacts for stakeholder representatives are: 

 Reclamation 

– Chet Sater, Natural Resource Specialist, Umatilla Field Office 
– Phone: (541) 564-8616, ext. 234 
– Email: CSater@usbr.gov 

 BPA 

– Peter Lofy, Fish Biologist 
– Phone: (503) 230-4193 
– Email: ptlofy@bpa.gov 

mailto:CSater@usbr.gov
mailto:ptlofy@bpa.gov
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Attachment 2. Case Study 2 – LRISRP: Federal Ownership with O&M 
Funding Provided by the State 

2.1 Location and Timing 

The Lake Roosevelt Incremental Storage Releases Project (LRISRP) located in northeastern Washington 
State, near the intersection of Grant, Douglas, Lincoln, and Okanogan Counties, was authorized in 2007. 

2.2 Stakeholders 

Stakeholders involved in the LRISRP include the Spokane and Colville Tribes, State of Washington, and 
Reclamation. 

2.3 Purpose 

The primary purpose of the LRISRP was to improve water management in the Columbia River Basin by 
releasing additional water from Lake Roosevelt to meet objectives established by the Columbia River 
Water Management Act, including drought relief, improving municipal and industrial supply, providing a 
replacement for some of the groundwater use in the Odessa Subarea, and improving instream flows in the 
Columbia River below Grand Coulee Dam. 

2.4 Solution 

Under the LRISRP, 25,000 ac-ft were made available annually for additional municipal and industrial use, 
30,000 ac-ft were made available annually to individuals in the Odessa Subarea who currently irrigate with 
a valid state groundwater right, and 27,500 ac-ft were made available annually to augment instream 
flows. In total, 82,500 ac-ft are released in a non-drought year with 27,500 ac-ft of that water remaining 
in the river for fish flows. In drought years an additional 33,000 ac-ft may be released and available for 
diversion by existing water right holders whose water rights are interruptible in drought years, and another 
17,000 ac-ft are available for instream flow augmentation. In a drought year, releases may total 
132,500 ac-ft. 

2.5 Authorization 

Mitigation for the LRISRP is mentioned in RCW 90.90.060(2), and the financial offset for the tribes is 
prescribed under RCW 90.90.070(3)(a)(b). LRISRP agreements between the State of Washington and the 
Spokane and Colville Tribes were signed by Governor Gregoire, who also signed the Columbia River 
Initiative Memorandum of Understanding that laid the foundation for the LRISRP program. An example of 
the agreement with the Colville Tribe is attached as Annex A2-1. 

2.6 Ownership 

The LRISRP involves operation of the Coulee Dam owned by the U.S. Department of Interior. 

2.7 Operations 

The LRISRP is operated by the USBR (U. S. Department of Interior). 
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2.8 O&M Funding Strategy 

The LRISRP included one-time initial payments and annual payments that range from $2.25 million to 
$3.625 million. The one-time payments were paid out by the Washington State Department of Ecology 
Office of Columbia River (Ecology OCR) out of Ecology OCR’s budget. The annual payments are paid by the 
Washington State Treasurer directly out of the Governor’s budget. The initial agreements were open to 
amendments after 10 years and will likely have a second round of one-time payments in the near-term 
(this biennium) that will again be accounted for from Ecology OCR’s budget. The payments continue until 
a replacement source is found, which would deobligate Washington State on these mitigation payments. 
The monies that Ecology OCR recovers with LRISRP permittees is applied toward annual payment to 
Reclamation for Ecology OCR’s umbrella Municipal and Industrial (M&I) water service contract. 

2.9 Applicability 

Although rare in Washington’s water supply development history, the Washington Legislature can provide 
long-term payments for water supply projects. Although the payments to the Spokane and Colville Tribes 
are not directly for O&M, the payments can be analogized for the purpose of this discussion. 

 The payments are annualized and long-term. 

 The LRISRP and the Walla Walla Anchor Projects have common beneficiaries, including instream flow 
benefit, agriculture, and other stakeholders. 

 Tribal government plays a strong role in both the LRISRP and the Walla Walla Flow Study 
development efforts. 

 Ecology OCR is a common partner in the projects. 

2.10 Contacts 

Primary contacts for stakeholder representatives are: 

 Ecology OCR 

– Melissa Downes, Technical and Policy Lead 
– Phone: (509) 454-4259 
– Email: mnh461@ecy.wa.gov 

mailto:mnh461@ecy.wa.gov
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i. Successors and Assigns

· This Agreement and each of the terms, provisions, conditions and covenantshereof shall be binding upon and inure to the benefit of the parties hereto and their 

respective successors and assigns. The above notwithstanding, none of the rights or duties hereunder may be assigned by either party without the written consent of the otherparty.
j.. Authority to Execute 

Each signer for the State and the Colville T1ibes, by executing this Agreement,represents and states that the signer has taken the necessa1y administrative and legal actions to procure the actual authority to bind the signet's p1incipal.
k. Principle of Constmction

This Agreement has been prepared jointly by the State and the Colville T1ibes fo�lowing negotiations between them.. The State and the Colville Ttibes were representedby legal counsel of their choosing .. It shall be construed according to it'S tetms and not foror against the State or the Colville Tiibes 
I.. Governing Law.and Venue . 

This Agreement shall be governed by the laws of the United States, the State of Washington, and.the Confedeiated Tzibes of the Colville Reservation. The venue of anyarbitration shall be at a mutually agreeable location.
m. Liability

Each party shall be responsible for the actions and inactions of itself and its ownofficers, employees, and agents acting within the scope of their authority. 
6. Execution

Tit EXECUTED this 11
1 day of December, 2007, by the Governor of the Stateof Washington and the Chairman of the Colville Business Council. 

Governor
�d,. @,(,v A I

icael E.. Marchand ; �Chairman 
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Attachment 3. Case Study 3 – Pioneer Water Users Exchange Project: 
Endowment Funding for O&M 

3.1 Location and Timing 

The Pioneer Water Users Association (PWUA) Exchange project, in the vicinity of Wenatchee, Washington, 
was negotiated in 2012. 

3.2 Stakeholders 

Stakeholders involved in the PWUA Exchange included the PWUA, Regional Water System, City of 
Wenatchee, Chelan County Public Utility District (Chelan PUD), and Trout Unlimited. 

3.3 Purpose 

The primary purpose of the PWUA Exchange was to reduce streamflow diversions from the Wenatchee 
River by shutting down an inefficient and problematic portion of a water supply canal. 

3.4 Solution 

The project integrates several elements, including: 

 Replacing 7 miles of open, unlined ditch with an enclosed, pressurized pipe system fed by a new pump 
at the mouth of the Wenatchee River. 

 Decommissioning an inefficient and problematic portion of the Pioneer Canal. 

 Developing a new groundwater well to serve the PWUA patrons formerly served by the 
decommissioned portion of the canal. 

 Sale of water rights for a portion of the conserved water to Regional Water System to fund the 
improvements to the PWUA system, and adding about 20 years to the water supply for the greater 
Wenatchee area. 

3.5 Authorization 

The PWUA Exchange was authorized through a contractual agreement between PWUA and Regional Water 
System. Regional Water System purchased 2,519 ac-ft of water rights for approximately $2.5 million. 

3.6 Ownership 

The pump stations and pipelines used for streamflow diversion and distribution, and the new groundwater 
well, are owned by the PWUA. 

3.7 Operations 

The PWUA Exchange is operated by PWUA. 
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3.8 Operations and Maintenance Funding Strategy 

The transaction between PWUA and Regional Water System was a one-time payment that was used to 
fund the capital improvements to the PWUA. O&M costs remain the responsibility of PWUA. The one-time 
payment did not break out a specific O&M cost; rather, those costs were nested and unspecified within the 
overall transaction. 

3.9 Applicability 

The PWUA Exchange represents an alternative to an annualized O&M funding strategy, where payments 
are capitalized upfront over an agreed-upon term (e.g., 20 years, 50 years). The case study illustrates a 
creative approach to project packaging that help offset the costs of system improvements required to 
improve operational efficiency for the associated diversion reduction and streamflow improvement. This 
case study can be analogized to the Walla Walla Flow Study. 

 The annual payments are covered for an agreed-upon term. 

 The PWUA Exchange and the Walla Walla Anchor Projects have common beneficiaries, including 
instream flow benefit, agriculture, and other stakeholders. 

 Ecology OCR is a common partner in the projects. 

 Although the PWUA Exchange was selected for this case study, other similar projects have been done 
in Washington using this up-front O&M funding strategy primarily championed by nonprofit 
organizations, like Trout Unlimited and Washington Water Trust. 

3.10 Contacts 

Primary contacts for stakeholder representatives are: 

 Chelan PUD 

– Ron Slabaugh, PE, Water/Wastewater Manager 
– Phone: (509) 661-4131 
– Email: Ron.Slabaugh@chelanpud.org 

 Peterson & Marquis Law Office 

– Mark Peterson, Attorney 
– Phone: (509) 264-1882 
– Email: mppete04@gmail.com

mailto:Ron.Slabaugh@chelanpud.org
mailto:mppete04@gmail.com
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1. Background

A group of stakeholders in the Walla Walla River Basin has been evaluating several large anchor projects 
to meet the established goals and objectives of the Flow Study. One of the anchor projects is the Columbia 
River Pump Exchange (CRPE) Project, which entails pumping water from the Columbia River to replace 
irrigation water that would have otherwise been diverted from the Walla Walla River, thereby allowing the 
water to remain in the Walla Walla River to restore aquatic habitat for various native fish species. The 
proposed CRPE Project consists of the diversion of water from the Columbia River to a main pump station 
that would be equipped with a fish screen. The water would then be conveyed through a delivery network 
with a capacity of 160 cubic feet per second and 39.9 miles of pipeline that range from 20 to 66 inches in 
diameter. The delivery network would include three booster pump stations for conveyance to multiple 
delivery points in the Walla Walla Basin. Electrical power would be required for operation of the four pump 
stations, which would constitute average annual power costs of approximately $2.3 million. 

The annual power costs for the CRPE Project present a concern to the Flow Study Steering Committee 
regarding project viability for implementation funding; therefore, the Walla Walla Basin Watershed 
Partnership has authorized the Flow Study to evaluate renewable energy alternatives that could 
potentially be incorporated into the CRPE Project to reduce annual power costs. 

2. Purpose

This evaluation examines options for providing electrical energy from renewable sources to operate the 
two largest pump stations in the system that result in most of the project annual power costs:  

 Columbia River Pump Station: 5,075 horsepower (hp)
 Booster Pump Station 1: 9,595 hp
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Analysis indicates that the total annual energy required to run the two largest pump stations would be 
about 25 million kilowatt-hours (kWh) per year at a cost of $1.8 million per year. The analysis assumes 
that the electricity would be purchased from the Columbia Rural Electric Association (Columbia REA) at 
commercial retail rates.  

This technical memorandum (TM) describes several alternative options for delivering electricity to these 
two pump stations, including solar options, wind options, and a solar option with batteries, as well as the 
negotiation of a better rate from Columbia REA or other electric providers.  

For the purposes of this TM, the use of CRPE refers to both the project and the CRPE Project 
owner/operator since the owner-operator model has yet to be defined. 

The object of this evaluation is to provide the framework and context for each of the proposed electrical 
source alternatives and the estimated annual cost savings. 

3. Alternatives Evaluated 

This TM examines five options for providing the pumping electricity while reducing annual power costs. 
The options include: 

 Option 1: Negotiation of a lower rate from Columbia REA. 

 Option 2: A large-scale, solar photovoltaic (PV) plant under a net-metering arrangement.  

 Option 3: A large-scale, standalone solar PV plant to directly drive the pumps.  

– Option 3A: A solar PV plant that would be financed, owned, and operated by CRPE.  

– Option 3B: A solar PV plant that would be financed, owned, and operated by CRPE with sale of 
excess to a third party during the nonuse months. 

– Option 3C: A solar PV plant that would be financed, owned, and operated by a third party. 

 Option 4: Large-scale wind turbines:  

– Option 4A: Wind turbines that would be financed, owned, and operated by CRPE. 

– Option 4B: CRPE would purchase, own, and operate a portion of an existing wind farm near the 
site. 

– Option 4C: CRPE would purchase electricity from an existing wind farm near the site. 

 Option 5: A large-scale, solar PV plant with batteries that would be financed, owned, and operated by 
CRPE. 

Attachment 1 provides a matrix with a summary of the various options. 

4. Analysis and Evaluation 

This section presents the research, analysis, and evaluation that have been performed for each of the five 
options.  

To set a baseline, Jacobs examined the projected electric consumption and cost by assuming that CRPE 
purchased the electricity from the local Columbia REA at commercial electric rate schedule 5.0. 
Tables 4-1, 4-2, and 4-3 present the consumption and costs for Columbia River Pump Station and Pump 
Station 1. 
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The annual combined costs for the pumps would be approximately $1.8 million for about 25 million kWh 
per year. The average unit cost would about $0.072 per kWh. 

Table 4-1. Projected Usage and Cost for Columbia River Pump Station  
Electricity Purchased at Columbia Rural Electric Association Retail Commercial Rate Schedule 5.0 

Month 5-year 
Average 
Monthly 

(kWh) 

Energy Cost 
($)  

Demand Cost 
($)  

Tax Total ($) $/kWh 

January 0 0 0 0 0 0 

February 0 0 0 0 0 0 

March 12,246 637 315 77 1,028 0.084 

April 272,903 14,191 4,405 1,506 20,102 0.074 

May 900,346 46,818 14,788 4,990 66,596 0.074 

June 1,745,878 90,786 26,520 9,502 126,807 0.073 

July 1,405,683 73,095 17,935 7,373 98,404 0.070 

August 1,416,179 73,641 18,519 7,465 99,625 0.070 

September 1,186,078 61,676 16,496 6,332 84,504 0.071 

October 961,924 50,020 14,564 5,231 69,815 0.073 

November 517,816 26,926 9,754 2,971 39,652 0.077 

December 104,963 5,458 2,697 661 8,816 0.084 

Total 8,524,014 443,249 125,993 46,109 615,350 0.072 

Note: 

$/kWh = dollar(s) per kilowatt-hours 
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Table 4-2. Projected Usage and Cost for Booster Pump Station 1 
Electricity Purchased at Columbia Rural Electric Association Retail Rate Schedule 5.0 

Month 5-year 
Average 
Monthly 

(kWh) 

Energy Cost 
($)  

Demand Cost 
($) 

Tax Total ($) $/kWh 

January 0 0 0 0 0 0 

February 0 0 0 0 0 0 

March 23,235 1,208 597 146 1,951 0.084 

April 517,816 26,926 8,358 2,858 38,143 0.074 

May 1,708,349 88,834 28,060 9,468 126,362 0.074 

June 3,312,692 172,260 50,320 18,029 240,609 0.073 

July 2,667,193 138,694 34,030 13,991 186,715 0.070 

August 2,687,109 139,730 35,139 14,164 189,033 0.070 

September 2,250,506 117,026 31,301 12,014 160,342 0.071 

October 1,825,189 94,910 27,633 9,926 132,469 0.073 

November 982,522 51,091 18,508 5,637 75,236 0.077 

December 199,160 10,356 5,117 1,253 16,727 0.084 

Total 16,173,770 841,036.02 239,063.25 46,108.56 1,167,587.31 0.072 
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Table 4-3. Combined Electric Consumption and Cost for the Columbia Pump Station and Booster 
Pump Station 1 

Month kWh/month Base Cost $/kWh 

January 0 0 0 

February 0 0 0 

March 35,481 2,980 0.084 

April 790,718 58,245 0.074 

May 2,608,695 192,959 0.074 

June 5,058,570 367,417 0.073 

July 4,072,875 285,118 0.070 

August 4,103,288 288,658 0.070 

September 3,436,584 244,846 0.071 

October 2,787,113 202,284 0.073 

November 1,500,337 114,888 0.077 

December 304,122 25,543 0.084 

Total 24,697,783 1,782,937 0.072 

Note: 

kWh/month = kilowatt-hours per month 
 

4.1 Option 1: Negotiation of a Lower Rate from Columbia Rural Electric 
Association 

Although the State of Washington has not deregulated electric utilities, there are areas in rural regions 
where utilities might compete for a new customer. A phone discussion with Doug Case, Client Account 
Manager at Columbia REA, indicated that the CRPE Project could be supplied with electricity from either 
Columbia REA, PacifiCorp, or other electric providers. As a new customer, CRPE could request negotiated 
bids from each electric provider for service. Doug Case noted that Columbia REA would search for the best 
wholesale price electricity and then pass it through to CRPE with very little markup as they are a nonprofit 
cooperative. Additionally, he mentioned that he recently completed research for another new customer 
and found a block of wholesale power that he could purchase for $0.035 to $0.04 per kWh and pass 
through to CRPE (Case, pers. comm. 2021). This compares to the analysis of bills by Jacobs that indicates 
an all-in price of about $0.072 per kWh (Table 4-1). A demand charge would most likely not be imposed. 
A negotiated rate could result in annual electric cost savings of about $795,000 per year. It is important to 
note that the actual negotiated rate will not be known until actual bids are received or discussed with the 
electric providers. 

The connection to Columbia REA would most likely not be complicated, or expensive since their 
distribution lines are near the proposed Columbia River Lift Pump (Figure 4-1). The distance appears to be 
about 1,000 feet (Case, pers. comm. 2021). Columbia REA would determine if the cost for interconnecting 
to their system would be incurred by the CRPE, or absorbed by Columbia REA. 
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Figure 4-1. Proposed Location of the Columbia River Pump Station and Existing Location of the Electric 
Utility Line 
Modifications have been made to this image by Jacobs. 

4.2 Option 2: Large-scale, Solar Plant in a Net-Metering Arrangement 

Jacobs has examined the option of installing a large solar plant to run both pump stations under various 
financing and ownership options. The analysis indicates that a solar array of about 23,000 kilowatts (kW) 
(23 megawatts [MW]) would be required to cover the electric consumption of both pump stations. A 
net-metering arrangement would allow a customer to connect to the local electric utility in parallel with 
the on-site loads and allow excess electricity to flow into the grid (Figure 4-2). At night, when the solar 
array would not be producing electricity, the customer could draw electricity from the grid. At the end of a 
month, the electric utility would reconcile the electricity that would either be netted to the grid, or to the 
customer, and a payment might occur.  

Unfortunately, the State of Washington limits net metering to 100 kW of solar connected to an electric 
utility based on current Washington Utilities and Transportation Commission regulations. This is 
considerably less than the required combined solar system of 23,000 kW that is needed for the Columbia 
River Pump Station and Booster Pump Station 1; therefore, a net metered solar system would not be 
feasible or legal at the site and has not been considered for further study. If the state commission changes 
rules in the future, a net-metering option might be considered. Net-metering tariffs are generally intended 
for residential or small commercial customers with limited electric loads. 
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Figure 4-2. Depiction of a Net-metering Arrangement with Power Flowing to and from the Electric Grid 
Excess solar electricity can flow through the meter to the grid during the day, and from the grid at night. 

4.3 Option 3A: Large, Standalone Solar Photovoltaic Plant to Directly Drive the 
Pumps 

This option would require a strategic pumping plan to only pump water during daylight hours, when water 
would be needed for the Walla Walla River. In this option, the solar plant is assumed to be financed, 
owned, and operated by CRPE. 

A solar array, including solar modules, inverters, and interconnect equipment, would be sized to provide 
monthly electrical pumping needs. It is important to note that there are several months in the winter when 
pumps are not needed or are underloaded. During these times, the solar plant would be idle or would 
provide excess, unused power, which would reduce efficacy and financial viability.   

The 8-MW solar plant for the Columbia River Pump Station would require a footprint of approximately 
20 acres (Figure 4-3). The footprint has been determined using high-efficiency solar modules, and a 
coverage ratio of 60% (NREL 2021b). Booster Pump Station 1 would require a 15-MW solar plant and 
about 38 acres of land.   
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Figure 4-3. Location and Footprint for 8 MW Solar Plant Near Columbia River Pump Station 
Modifications have been made to this image by Jacobs. 

PVWatts, a publicly available solar modeling tool, has been used to determine the monthly and annual 
solar production for an 8-MW solar plant at a proposed site for the Columbia River Pump Station. 
Historical weather data and proposed solar equipment have been used as input to the model. Table 4-4 
presents the modeling results and the estimated annual energy production (AEP). A 20-year financial 
analysis has been used to estimate the levelized cost of electricity (LCOE) for the solar option. 
Conservative financial assumptions for the cost of money, inflation, escalation, and other indices have 
been used in the 20-year analysis. The costs to finance and operate the plant have been spread over the 
20 years of electric production to calculate the LCOE. Cost estimates for the capital expenditure and 
operations and maintenance (O&M) have been based on the National Renewable Energy Laboratory 
(NREL) (2021b) and Jacobs project experience. 

Table 4-4. Summary of Levelized Cost of Electricity Modeling for a Solar Plant that is Financed, 
Owned, and Operated by the Columbia River Pump Exchange 

Category Units Value Comment 

System 

Capacity kW 8,000  

CAPEX $/W $1  

CAPEX (cost of capital) $ $8,000  

FOM $/kW $19  

FOM $/year $152,000  
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Table 4-4. Summary of Levelized Cost of Electricity Modeling for a Solar Plant that is Financed, 
Owned, and Operated by the Columbia River Pump Exchange 

Category Units Value Comment 

AEP kWh 8,524,014 Estimates from 
NREL (2021b) 

Financial 

Analysis period Years 20  

Inflation rate %/year 1.5%  

Desired Internal Rate of Return (IRR) %/year 5%  

Real return on investment %/year 3%  

Debt fraction % of CAPEX 90%  

Nominal debt IR %/year 3%  

Real debt IR %/year 1.5%  

Effective tax rate %/year 25%  

Depreciation MACRS --  

Annual cost during construction Years 1  

Nominal construction IR -- 8%  

Reference Values 

Capital recovery factor Factor 0.0555  

Project financing factor Factor 1.063  

Construction financing factor Factor 1.029  

Weighted average cost of capital Factor 0.010  

Fixed charge rate Factor 0.0607  

Present-value depreciation Factor 0.80974  

LCOE $/kWh $0.075  

Notes: 

$/W = dollar(s) per watt 
$/year = dollar(s) per year 
%/year = percent per year 
CAPEX = capital expenditure 
FOM = fixed operations and maintenance 
IR = interest rate 
MACRS = Modified Accelerated Cost Recovery System 
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Our analysis indicates that the LCOE for Option 3A would be about $0.075 per kWh for the 20-year 
projection. Table 4-4 presents the results of the analysis for the Columbia River Pump Station, which is 
representative in scale and cost for Booster Pump Station 1. The combined LCOE is projected to be 
$0.075/kWh. The relatively high cost is mainly a result of CRPE not being able to capture all the tax 
benefits that a private corporation can take advantage of. In this scenario, CRPE would realize negative 
savings; therefore, Jacobs does not suggest that this option be further pursued. 

4.4 Option 3B: Solar Photovoltaic Plant Financed, Owned, and Operated by the 
CRPE with Sale of Excess to a Third Party During the Nonuse Months 

In this scenario, the solar plant would operate throughout the year and the excess solar electricity 
produced during the winter months is assumed to be sold to an offtaker. This might be a difficult task to 
pursue. Possible buyers might include existing industrial or commercial consumers, or an electric provider. 

Modeling using PVWatts and the LCOE financial analysis indicate that this scenario could result in an LCOE 
of $0.0535 per kWh, which is lower than Option 3A because the solar PV electric production is fully 
consumed and not shed during the winter months. If this scenario was implemented, and an offtaker was 
identified, an annual savings of about $462,000 could be realized for the Columbia River Pump Station 
and Booster Pump Station 1. CRPE might consider investing in this option; however, it is a low-priority 
option. 

4.5 Option 3C: Solar Photovoltaic Plant Financed, Owned, and Operated by a Third 
Party 

In this scenario, a third-party developer would finance, own and operate an 8-MW, solar PV plant for the 
Columbia River Pump Station and a 15-MW, solar PV plant for Booster Pump Station 1. The solar 
developer would sell the electricity directly to CRPE through a power purchase agreement (PPA). The 
advantage of this scenario is that the private developer would be able to capture all the federal or state tax 
benefits and would pass the savings on to CRPE. Based on discussions with solar developers and industry 
published data (NREL 2020), the estimated LCOE would be about $0.0414 per kWh, assuming that the 
developer would also able to sell solar electricity to another party (possibly Columbia REA) during the 
winter months. This scenario also assumes that a developer would be found that would be willing to do the 
project, lease or purchase the land for the project, and operate it over a 20-year period. This scenario 
would require much up-front negotiating and bidding, but would probably result in the best solar scenario 
for the site. Terms and conditions in a third-party PPA would be negotiable. Typical PPAs include buyout 
terms that would enable CRPE to purchase the solar systems at fair market value before the 20-year 
expiration and/or allow for a contract extension after 20 years, or a transfer of ownership to CRPE. In the 
case of a transfer of ownership, CRPE would receive all benefits of the solar system. According to NREL 
(2021b), solar PV arrays can operate for up to 40 years. Solar modules now come with a minimum 25-year 
power warranty. 

Our analysis indicates that this scenario might result in an annual savings of about $760,000 to operate 
both pump stations. This is an option that CRPE might consider for further investigation and to discuss 
with solar developers regarding design options, lease arrangements, and utility interconnection issues. 
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4.6 Option 4A: Wind Turbines Financed, Owned, and Operated by the CRPE 

Under this scenario, CRPE would consider installing several wind turbines near the Columbia River Pump 
Station and Booster Pump Station 1. The turbines could be financed and operated by CRPE. 

An analysis of the wind speeds in the vicinity of the pumps indicates a Class 2 to 3 wind regime based on 
the NREL rating system (NREL 2001). A Class 2 to 3 site realizes average wind speeds of 13 to 14 miles 
per hour (MPH) per year and ranks as a marginal site. This compares to the wind regime of 6 to 7 on the 
mountain ridge to the south of the pump locations equating to a yearly average of 18 to 20 MPH. The 
Stateline Wind Farm owned by developer, NextEra, is located on the mountain ridge and experiences great 
wind resources. 

For the wind option to be owned and operated by CRPE, the turbines are assumed to be installed in close 
proximity to the pumping stations. As mentioned, the wind regime is marginal in this area. Based on 
information from NREL (2019), wind farms in a Class 2 to 3 location would experience a capacity factor of 
about 30%. This capacity factor has been used to estimate the production from a 5.2-MW wind farm near 
the Columbia River Pump Station. A capital cost estimate of $1.50 per W and O&M at $40 per kW-year 
(NREL 2019) have been used to evaluate this wind option. The results indicate that the LCOE would be 
about $0.0654 per kWh over a 20-year analysis. The LCOE is relatively high because the CRPE would not 
be able to capture all the federal tax benefits. This wind option could result in annual savings of about 
$167,697 for operating the Columbia River Pump Station and Booster Pump Station 1. 

4.7 Option 4B: Purchase, Own, and Operate a Portion of an Existing Wind Farm 
Near the Site 

In this scenario, assets would be purchased from a local wind farm and connected into the grid and pumps. 
Detailed discussions with NextEra, the developer that owns and operates two wind farms near the 
proposed location for the pump stations, occurred in April 2021. The nearest wind farm is the Stateline 
Wind Farm, which has a substation in close proximity to the pump stations. NextEra also owns a wind farm 
called Vansycle that is located slightly south of the Stateline Wind Farm. In each case, NextEra would be 
interested in discussing the option of purchasing the wind assets at either site. According to NextEra, the 
Stateline Wind Farm is sold and accounted for until 2028, whereas the Vansycle site is a merchant plant 
that could be negotiated at any time (Handal and Powers, pers. comm. 2021). 

Under this scenario, CRPE would likely have to pay to interconnect to the wind farm at the NextEra 
substation. An additional $3 million has been included in the capital cost to install a 2- to 3-mile 
distribution line, based on Jacobs project experience in transmission line construction and industry 
standards. This option results in a LCOE of about $0.067 per kWh and an estimated annual savings of 
approximately $128,000 for the two pump stations. The difficulty of permitting, licensing, and financing a 
distribution line might be time consuming and costly; therefore, this option is considered less attractive 
than those already mentioned. 

4.8 Option 4C: Purchase Electricity from an Existing Wind Farm Near the Site 

In this scenario, CRPE would purchase electricity from an existing wind farm, such as the Stateline Wind 
Farm or Vansycle, which are both owned by NextEra. NextEra representatives have noted that they would 
be interested in selling electricity to the CRPE through a PPA. In this case, NextEra would negotiate a price 
and sell from the existing assets. There would not be any capital cost and NextEra would operate and 
maintain the wind plant and sell the electricity at an attractive price. According to NextEra, they could 
possibly sell the electricity for $0.035 to $0.045 per kWh (Handal and Powers, pers. comm. 2021). 



Power Cost Reduction Opportunities Evaluation for the  
Columbia River Pump Exchange Alternative 

12 PPS0420210847BOI 

Assuming a middle-range estimate of $0.04 per kWh, CRPE could possibly save $795,000 per year for 
both pump stations. This appears to be an attractive option and CRPE should consider further discussions 
with wind developers. 

4.9 Option 5: Large-scale, Solar Photovoltaic Plant with Batteries Financed, 
Owned, and Operated by CRPE 

Our research and experience on other battery/solar projects indicate that large-scale batteries are 
expensive in a utility-scale environment. Lithium batteries have been lowering in price and according to 
the US Department of Energy (2019), large-scale batteries could be $365 per kWh installed. Batteries 
coupled with solar can be sensible for load shifting when a commercial entity is subjected to time-of-use 
rates. Additionally, batteries do not produce more energy; they allow the user to shift loads from off-peak 
to on peak, or other operating scenarios. 

In this scenario, a large-scale, solar and battery with an 8-MW solar array and a 4-MW-hour battery 
system, to help smooth out the load requirements, would be utilized. The publicly available System 
Advisory Model (NREL 2021a) has been used to model the battery and solar scenario for the Walla Walla 
location. The results indicate that the LCOE for this scenario would be about $0.115 per kWh and would 
result in negative savings for the CRPE. Capital cost expenditures and O&M estimates have been based on 
Jacobs experience and NREL data (NREL 2021). Jacobs recommends that, until batteries lower 
significantly in price, this scenario should not be considered. 

5. Summary of Findings and Results 

Jacobs has completed a high-level preliminary analysis of energy options for powering two large pump 
stations for the CRPE Project. Scenarios for using solar PV, wind, batteries, and negotiated rates have been 
analyzed in this TM. Attachment 1 provides the results of this evaluation as a Summary Matrix, and the 
most likely avenues to pursue have been described herein. 

Three scenarios appear to offer potential annual energy cost savings for CRPE and, therefore, should be 
considered for further investigation if the CRPE Project emerges as the preferred alternative. 

Option 1: In this scenario, a lower fixed rate to purchase electricity from a local provider, such as Columbia 
REA or PacifiCorp, would be negotiated. Initial discussions with Columbia REA indicate that they could 
negotiate an attractively low rate for electricity through a long-term contract. Columbia REA might 
negotiate a rate of about $0.04 per kWh compared to the commercial rate tariff 5.0, which would be 
$0.072 per kWh. The new rate could result in annual savings of about $795,000 to power two pumps. 
Further discussions with Columbia REA, or possibly even PacifiCorp, are recommended to establish the 
lowest achievable rate. 

Option 3C: In this scenario, a third-party solar developer would finance, own, and operate a large-scale, 
solar PV plant near the pumping sites. The solar developer would take all the financial investment and 
operating risk and sell solar electricity to CRPE. This option could result in annual savings of about 
$760,000, provided that a willing solar developer is identified, and reasonable rates can be negotiated. 
Jacobs recommends that the CRPE investigate this option further. 
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Option 4C: In this scenario, CRPE would work with a large wind developer to purchase electricity through a 
PPA. Two wind farms in the vicinity of the pumping sites might be interested in selling the wind electricity. 
The owner of the existing wind plant indicated that they could sell electricity at a competitive price, which 
might result in annual savings of about $795,000. This option is recommended for consideration by CRPE 
for further research and negotiations. 
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Attachment 1. Summary of Options Matrix kWh/year Base Case ($/year)
Colombia River Pump 8,524,000 615,349$  

Power Options for the Columbia River Pump Exchange Columbia River Pump Station (5,057 hp) and Booster Pump 1 (9,595 hp) Booster Pump 1 16,173,000 1,167,532$  

Combined usage 24,697,000 1,782,881$  

Option No. Technology/Alternative Description Capacity Capex O&M/year

Columbia River 
Pump Annual 

Energy Cost ($) LCOE ($/kWh)

Cost Savings - 
Columbia River 

Pump Only 

Cost Savings - 
Columbia River 

Pump and Booster 
Pump 1 Advantages Disadvantages Comments Pursue Further?

Base Case Columbia REA standard 
commercial rate

Base case - electricity at rate 5.0 0 0 $615,350 0.072$  Base scenario

1 Negotiated lower rate with 
Columbia REA

Negotiate a lower rate from Columbia 
REA

0 0 $340,960 $0.04 $274,390 $795,001 Little or no up-front costs if the 
REA absorbs connection fees 
based on a competitive rate. 
Lower rate than rate 5.0. Not 
subject to seasonal variations.  
Could be a fixed rate.

Not a renewable resource.  
Potential cost increases in the 
future.

Yes

2 Solar Install a large solar plant with net Not possible according to Washington state policies and rules No

3A Solar Install a large-scale, standalone solar 
plant owned by CRPE

8 MW $8,000,000 $136,000 $642,710 $0.075 ($27,360) ($79,273) Solar-powered system shows 
interest in carbon reduction.

The solar plant would be idle 
during the winter months. The 
operating strategy would be to 
only pump during daylight 
hours. Permitting and licensing 
are unknown. A public entity 
cannot capture a tax credit.

Federal and state tax benefits 
would not be captured.

Not recommended

3B Solar Install a large-scale, standalone solar 
plant owned by CRPE, with a buyer 
during the winter months

8 MW $8,000,000 $136,000 $456,034 $0.0535 $159,316 $461,591 A lower cost compared to 3A. 
Connected to Columbia REA.  
Might be able to negotiate a 
buy-back rate.

Might be difficult to find a 
buyer and a solar plant would 
need to be connected to 
Columbia REA. The permitting 
and licensing of the land are 
unknown.

Federal and state tax benefits 
would not be captured.

Possibly

3C Solar Install a large-scale, solar plant that 
would be financed and operated by a 
third party

8 MW 0 0 $352,894 $0.04140 $262,456 $760,425 The third party would take most 
of the risks. Little or no capital 
expense to CRPE. Could take 
bids from solar developers.

Might be difficult to find 
interested solar developers. 
The size is not too attractive to 
developers; they would have to 
find a way to lease the land, 
permit it, and license it.

Yes

4A Wind Local wind turbines near the 
Columbia Pumping Station that are 
owned by CRPE

5.2 MW $7,800,000 208000 $557,470 $0.0654 $57,880 $167,697 Renewable resource. Less predictable than solar; 
might be hard to permit and 
license near river birds, due to 
low, average, yearly wind 
speeds near the river.

Does not capture tax benefits. Not recommended

4B Wind Purchase part of the Stateline Wind 
Farm (negotiated price)

5.2 MW $11,700,000 208000 $571,108 $0.067 $44,242.067 $128,182 Renewable resource; the plant 
has already been built. No 
permits or license for the wind 
farm would be needed.

A long, electric-line extension 
from the Stateline Wind Farm 
would add costs as it might be 
hard to isolate 10 to 20 
turbines for the project from 
the Stateline Wind Farm.

Does include tax benefits. The 
CAPEX includes $3 million for 
transmission and interconnect 
to a wind farm.

Possibly

4C Wind Financed and owned by a third party 5.2 MW $0 0 $340,960 0.040 $274,390.067 $795,001 Range suggested by wind 
developer = $0.035 to 
$0.045/kWh

The wind developer takes risk 
for CAPEX and operations, and 
sells electricity to CRPE.  Low 
risk for CRPE.  

A wind developer invests in 
interconnection and sells 
electricity to CRPE, which 
captures tax benefits. Pricing 
might be higher if the wind 
developer has excessive 
interconnection and 
transmission costs.

Yes

5 Solar/batteries Install a solar photovoltaic plant with 
batteries that would be owned by 
CRPE

8-MW solar plant
plus a 4-MW/4-
MWh battery

$14,960,000 $240,000 980260 $0.115 ($364,910) (1,057,274)$           Prices continue to drop with 
mass production of large 
battery systems.

Batteries could add flexibility 
to the operation of the solar 
plant and could follow the load 
profiles for water delivery.

Battery system costs have been 
based on the DOE projected 
costs for 2025, and a 1-hour 
battery.

Not recommended

Notes:

$/kWh = dollar(s) per kilowatt-hour

$/year = dollar(s) per year

kWh/year = kilowatt-hour(s) per year

CAPEX = capital expenditure

Columbia REA = Columbia Rural Electric Association

CRPE = Columbia River Pump Exchange

hp = horsepower

LCOE = levelized cost of electricity

MW = megawatt(s)

MWh = megawatt-hour

O&M = operations and maintenance
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DOE = U.S. Department of Energy
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