
  

 
State of Washington 

DEPARTMENT OF FISH AND WILDLIFE 
Mailing Address: PO Box 43200, Olympia, WA 98504-3200 · 360 902-2200 · TDD 360 902-2207 

Main Office Location: Natural Resources Building, 1111 Washington Street, Olympia, WA 
 
June 30, 2023 
 
 
 
The Honorable Christine Rolfes The Honorable Timm Ormsby 
Chair, Senate Ways and Means Chair, House Appropriations 
303 John A. Cherberg Building 315 John L. O’Brien Building 
Post Office Box 40466 Post Office Box 40600 
Olympia, WA 98504-0466 Olympia, WA 98504-0600 
 
The Honorable Van De Wege The Honorable Mike Chapman 
Chair, Senate Agriculture, Water Chair, House Agriculture and 
Natural Resources, and Parks and Natural Resources 
212 John A. Cherberg Building 132B Legislative Building 
Post Office Box 40424 Post Office Box 40600 
Olympia, WA 98504-0424 Olympia, WA 98504-0600 
 
RE: Report to the Legislature on Potential Enloe Dam Removal Options 
 
Honorable Members of the Legislature, 
 
On behalf of the Washington Department of Fish and Wildlife, I am pleased present the attached 
report outlining some of the necessary steps and considerations associated with the potential 
removal of Enloe Dam, located on the Similkameen River in north central Washington. 
Appropriated from the general fund-state for fiscal year 2023, the allocated amount of $250,000 
was designated for the purpose of conducting a comprehensive analysis in collaboration with key 
stakeholders.  
 
The report was undertaken by the Washington Department of Fish and Wildlife and Trout 
Unlimited (TU) in consultation with the Department of Ecology, United States Bureau of Land 
Management (BLM), the Confederated Tribes of the Colville Reservation (CTCR), the 
Okanogan Public Utility District (PUD), and other interested entities. Its primary objective is to 
analyze four specific elements of a potential project to remove Enloe Dam, including: the 
sequence of actions required, stakeholder coordination, identification and comparison of entities 
that could assume ownership of, and ultimately remove, Enloe Dam, and options for sediment 
management.  We hope that this report will be helpful in informing the analysis of the feasibility 
of removing Enloe Dam to restore the natural flow of the Similkameen River, minimize 
downstream impacts, and reestablish access to over 300 miles of critical habitat for federally 
threatened steelhead and other native salmonids. The analysis described here is intended to be  
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consistent with the PUD’s Resolution 1775 (2022), stating a pathway that it supports leading to 
potential dam removal.  
 
Steelhead in the Okanogan Basin have declined precipitously in recent decades, and in 2022 their 
returns reached a historic low, with only 87 natural-origin fish documented returning to the 
basin. Ocean conditions, fisheries management, downstream dam construction and operation, 
and habitat loss have all played a role in the decline of the Okanogan populations, but increasing 
stream temperatures now present the most immediate threat to their persistence. Reconnecting 
the Similkameen River and its 1,520 miles of potential spawning and rearing habitat may be the 
best chance to prevent the local extinction of these fish, because the Similkameen subbasin 
provides higher-elevation, relatively high latitude habitat with colder stream temperatures and is 
more likely to remain suitable for salmonid spawning and rearing in the future.   
 
WDFW and its partners on this report hope that it is useful in informing decision making by the 
legislature and others, and we would look forward to discussion of the report with interested 
legislators and relevant committees. Please contact WDFW’s Energy, Water, and Major Projects 
Division Manager Michael Garrity at michael.garrity@dfw.wa.gov with any inquiries. 
 
Sincerely, 
 
 
 
Kelly Susewind  
Director 
 
cc:  Senator June Robinson 

Senator Lynda Wilson 
Senator Ron Muzzall 
Representative Drew Stokesbary 
Representative Tom Dent 
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Figure 1. Location Map of Enloe 

1. Introduction
1.1 Purpose
This Proviso Report provides an overview of the four assessments conducted to analyze the steps 
required for the potential removal of Enloe Dam situated on the Similkameen River in 
Washington. The allocated amount of $250,000 from the general fund for fiscal year 2023 was 
dedicated to:

“analyze the steps required, including coordination and ownership, associated with the possible 
removal of Enloe Dam and analyze options for sediment removal in order to restore the 
Similkameen river, minimize impacts downriver, and allow access to over 300 miles of habitat 
for federally threatened steelhead and other native salmonids…”

The work under the proviso consisted of (1) the development of a dam removal road map which 
lays out the phases of a dam removal project including decision-making timelines; (2)
recommendations for a collaborative engagement framework to ensure Tribes and interested 
parties are engaged throughout the phases of a potential dam removal project; (3) an assessment 
of potential Dam Removal Entities (DRE) who can undertake the liability, fundraising and dam 
removal implementation; and (4) a review of management options for sediment removal. This
analysis was undertaken by the Washington Department of Fish and Wildlife (WDFW) in 
consultation with various entities including Trout Unlimited (TU), the Department of Ecology
(ECY), the Bureau of Land Management (BLM), the Confederated Tribes of the Colville 
Reservation (CTCR), and the Okanogan 
Public Utility District (PUD). This analysis
is intended to be consistent with the PUD’s 
Resolution 1775 (2022), stating a pathway 
that it supports leading to potential dam 
removal.

The following report summarizes for the 
Legislature the initial proviso work that will 
support the objective assessment of the 
feasibility of the removal of Enloe Dam.

1.2 Background
Enloe Dam is located on the Similkameen 
River, approximately four (4) miles
northwest of Oroville, Washington (See 
Figure 1). The dam was completed in 1923 
and has blocked access to over 1,500 miles 
of spawning and rearing habitat in the 
United States and Canada. Enloe Dam, 
which stopped generating power in 1958, is 
a concrete gravity arch structure with a 
central overflow spillway. The dam 
currently provides no flood control or



irrigation water diversion and operates as a run of the river structure. The surrounding site
includes an old powerhouse, above-ground penstocks, and surge tanks.

The Okanogan Public Utility District (PUD) acquired the dam by eminent domain in 1942. It 
ceased power generation in 1958 when the PUD obtained cheaper power from the Bonneville 
Power Administration. After six decades and two proposals to restore electrification, in 2018 the 
PUD Board of Commissioners unanimously passed a motion to no longer pursue electrification 
of Enloe Dam and to allow the Federal Energy Regulatory Commission (FERC) license to 
terminate. The PUD’s decision was based on the complexity, risk, and cost involved in restoring 
power generation. Although regulatory authority of Enloe Dam fell to the Washington State 
Department of Ecology (ECY) upon termination of the FERC license, the PUD remains 
committed to fulfilling its obligation to ensure the safety of the structure while minimizing the 
cost to its ratepayers. 

The Okanogan River and its tributaries support Upper Columbia steelhead and historically 
supported Upper Columbia spring Chinook salmon, both of which are listed under the 
Endangered Species Act. The Confederated Tribes of the Colville Reservation (CTCR) and other 
interested parties are working to understand the potential for natural fish passage under a dam 
removal scenario. Restoring access to the Similkameen River's potential spawning and rearing 
habitat through Enloe Dam removal is seen by many as a high priority opportunity to prevent 
local extinction and increase steelhead and salmon population resilience.

The headwaters of the Similkameen River begin in Canada and drain the west side of the 
Canadian Cascade Mountains and the interior Thompson Plateau. Major tributaries from both 
Canada and the U.S. flow into the Similkameen upstream from its confluence with the Okanogan 
River just outside of Oroville, WA. Since its construction was completed in 1923, Enloe Dam
has prevented the natural flow of sediment downstream, impounding sediment over time and 
creating a significant management consideration for any dam removal option. The most recent 
estimate of the volume of sediment accumulation behind Enloe Dam is approximately 2.94 
million cubic yards (Anchor, 2023). Certain metals have been found to be present in the
impounded sediment at elevated concentrations, likely exacerbated by historic upstream mining 
operations. Sediment management for the Enloe Dam will be a focal point for the future 
feasibility assessment and further discussed in the ‘Sediment Management’ section 2.4 below.

1.3 Previous Work
In recent years, Trout Unlimited contracted Interfluve to conduct fish passage modeling at 
Similkameen Falls and collaborated with NOAA Fisheries, Tribes and First Nations to assess 
upstream habitat capacity for Chinook salmon and steelhead. Preliminary sediment sampling and 
analysis was completed by the US Geological Survey (USGS) to determine the volume and 
chemical composition of sediment behind Enloe Dam. In addition, the Washington Department 
of Ecology conducted additional sediment sampling to gain a better understanding of the 
chemical composition (review of sediment work can be found in section 2.4 below).

In step with dam removal assessment, Trout Unlimited has conducted outreach, including 
quarterly meetings with regulatory agencies, Tribes, and stakeholders. The Enloe Working 



Group (EWG) was formed among these entities to share information related to the dam and the 
health of fisheries in the Okanogan and Similkameen rivers. Tribal governments on both sides of 
the US-Canada border, as well as grassroots organizations and government agencies, have passed 
resolutions supporting dam removal (see Appendix A).

PUD Resolution 1775
Since the legislature approved the proviso, the Okanogan Public Utility District (PUD) has 
adopted its Resolution 1775, supporting a feasibility assessment process for Enloe Dam removal
under certain conditions. The PUD considered a memo prepared by the Water and Power Law 
Group (WPLG) regarding “Enloe Dam Removal” (May 2022) (Appendix A). The resolution 
memorialized criteria under which the PUD would consider dam removal, including:

Any dam removal proposal would need to provide 1) a lead agency that would take 
all responsibility and liability for removal of Enloe Dam, 2) a firm source of funding 
that would pay for all costs associated with removal of Enloe Dam, and 3) a 
comprehensive and independent feasibility assessment that collects and evaluates 
scientific data for removal of Enloe Dam, including, but not limited to a 
comprehensive sediment analysis approved by the Washington State Department 
of Ecology, determination of whether anadromous fish can pass above Enloe Dam, 
plan for management of new fish populations, delineation of suitable habitat for 
fish above Enloe Dam with current data, approval from the Canadian Government 
to allow new fish populations, and a scoping process for the public and interested 
parties…

Progress Toward Feasibility Study
Trout Unlimited in partnership with the Confederated Tribes of the Colville Reservation has 
received funding from NOAA's Restoring Fish Passage Through Barrier Removal Program, and 
Resources Legacy Fund, to conduct an objective feasibility assessment, including 30% design. 
The Proviso analysis will serve as a foundation for engaging in the next steps of the feasibility 
study through 2024, which will inform next steps.

2. Enloe Dam Proviso Analysis and Recommendations

The following proviso report provides recommendations through the completion of several tasks,
including 1) developing a road map for the removal of Enloe Dam, 2) assessing potential entities 
to own the dam with the purpose to remove it, 3) exploring management options for sediment 
removal and disposal, and 4) creating a collaborative engagement framework to facilitate 
stakeholder outreach. For the coordination of the project, Trout Unlimited and the Confederated 
Tribes of the Colville Reservation worked together as the project team. Their responsibilities 
included hiring consultants and overseeing the project management for the delivery of the report.



2.1 Collaborative Engagement Framework

Background
To ensure meaningful public participation and the exchange of technical expertise, Triangle 
Associates developed a Collaborative Engagement Framework and Communications Strategy 
(see full report in Appendix B). This proposed Collaborative Engagement Framework developed 
under this Proviso builds upon past work to encourage public participation, technical expertise 
sharing, and inclusive community outreach as work on a more detailed feasibility study proceeds 
between now and late 2024. In addition, effective incorporation of Traditional Ecological 
Knowledge (TEK) will ensure representation of Tribal cultures, experiences, knowledge, and 
interests.

This framework is intended to help guide the feasibility assessment process, incorporating input 
from the parties and progressing systematically through the assessment stages. The Feasibility 
Assessment is currently funded through an awarded NOAA grant. If Enloe is found feasible to 
remove, the framework may be adapted to meet the needs of future project phases.

To gather valuable insights, Triangle conducted interviews with 33 individuals representing 
local, state, and federal governments, Tribes, First Nations, subject matter experts, conservation 
organizations, and members of the community and landowners. The interviews documented the 
interviewees' priorities, experiences, concerns regarding the process or anticipated outcomes, as 
well as their preferences for future engagement.

This endeavor aims to actively engage all relevant parties to create a collaborative environment 
where diverse perspectives are valued, and the decision-making process is transparent and 
inclusive. Through effective and accessible communication, the primary goal is to empower 
individuals and communities by fostering a shared understanding and enabling them to actively 
contribute to the assessment process.

The framework presents various communication strategies and tools to achieve the following
goals:

1. Clearly communicate the project timeline and decision-making process, ensuring that all
parties have a clear understanding of how and when decisions will be made.

2. Present the process and research findings in a clear and comprehensible manner, making
the information accessible and understandable to all parties.

3. Ensure that all parties receive timely, accurate, and consistent information, allowing for
informed participation and decision-making throughout the assessment process.

4. Offer diverse and relevant avenues for individuals to ask questions and express concerns,
providing multiple channels for engagement and ensuring that all voices are heard and
considered.

RACI Responsibility Assignment Matrix 
A RACI, also known as a Responsibility Assignment Matrix (see page 5 in Appendix B) is a 
visual tool that helps clarify and define roles and responsibilities within a project or organization. 



The acronym "RACI" stands for Responsible, Accountable, Consulted, and Informed, 
representing the different levels of involvement and decision-making authority for each task or 
activity.

This RACI chart is intended to ensure that there is clarity and alignment among team members 
regarding their roles and responsibilities. It can prevent misunderstandings, duplication of effort, 
and gaps in accountability. The RACI chart promotes effective collaboration, decision-making, 
and overall project success by clearly defining the involvement and authority of each team 
member in a transparent and structured manner. Organizations and agencies may have multiple 
levels of engagement and responsibility as they serve in different groups within the Collaborative 
Engagement Framework based on policy and technical subject matter expertise.

Collaborative Engagement Framework Groups
Below are descriptions and a graphic that describe multiple collaborative groups that are part of a 
proposed comprehensive framework. This framework adheres to the principles of promoting 
equitable, science-based, and informed decision-making, ensuring that all voices are heard and 
considered throughout the assessment process. By actively involving these groups, the aim is to 
create a space where diverse perspectives are valued and contribute to robust decision-making.
The proposed framework is adaptable and may shift as needed to reflect the project’s evolution.

Project Team - Responsible
The Project Team, comprising Trout Unlimited (TU) and the Confederated Tribes of the Colville 
Reservation (CTCR), will play a central role in coordinating various parties within the Enloe 
Dam Feasibility Assessment.

Executive Advisory Committee - Accountable
The Executive Advisory Committee (EAC) comprises the Okanogan Public Utility District 
(PUD), Confederated Tribes of the Colville Reservation (CTCR), Trout Unlimited (TU), the 
Bureau of Land Management (BLM), the Washington Department of Ecology (ECY), and the 
Washington Department of Natural Resources (DNR). The executive group is responsible for 
making critical decisions and working collaboratively toward solutions that maintain the interests 
of all parties involved.

Tribal and First Nations Partners - Consulted
Tribal and First Nations partners play a fundamental role in providing critical input into decision-
making processes and project development that impact their lands and resources and ensure that 
the project respects and addresses the concerns, needs, and long-standing vision of Tribal and 
First Nations communities, promoting cultural preservation, environmental stewardship, and 
good governance. Tribal and First Nations partners include the Confederated Tribes of the 
Colville Reservation (CTCR), and the Syilx Okanagan nation chiefs as represented in this project 
by the Upper Similkameen Indian Band (USIB), the Lower Similkameen Indian Band (LSIB), 
and member bands of the Syilx Okanagan nation.



Traditional Ecological Knowledge (TEK) - Consulted
The Traditional Ecological Knowledge (TEK) effort for the project consists of representatives 
from the Confederated Tribes of the Colville Reservation (CTCR), Upper Similkameen Indian 
Band (USIB), and Lower Similkameen Indian Band (LSIB). These tribes and First Nations play 
a vital role in incorporating traditional ecological knowledge and indigenous perspectives into 
the project's decision-making processes. The TEK group brings deep-rooted cultural and 
ecological insights, drawing upon the wisdom and experiences passed down through generations. 
Their knowledge helps to inform and enhance the understanding of the local ecosystem, 
including the interconnectedness of land, water, wildlife, and human communities. 

By integrating traditional ecological knowledge, the TEK group contributes to a more holistic 
and culturally sensitive approach to the project, ensuring that the social, cultural, and spiritual 
values of the Confederated Tribes of the Colville Reservation and Syilx Okanagan Nation are 
respected and considered throughout the whole assessment and decision-making processes.

Consultant Team and Legal Advisors - Responsible
The Consultant Team, consisting of professional consultants and contractors, plays a crucial role 
in providing transdisciplinary subject matter expertise for the assessment. The Consultant Team 
collaborates closely with the other groups and interested parties, such as the Executive Group, 
Policy Team, Technical Group, Traditional Ecological Knowledge efforts, and the Project Team.

Technical Advisory Committee – Consulted/Advisors
The Technical Advisory Committee (TAC) serves as a review body for the technical deliverables 
produced by the consultant team. Their primary focus is to ensure that the desired outcomes and 
regulatory criteria are being met.

Policy Group – Responsible/Consulted
The Policy Group is a collaborative multijurisdictional body comprised of representatives from 
various government agencies, departments, and organizations. The focus of the Policy Group is 
on policy development and implementation. Members engage in research, analysis, and 
deliberation to identify best practices and formulate effective policies. 

Coordinating Table - Inform/Input
The Coordinating Table comprises representatives from various sectors, including local, state, 
federal, and Canadian government regulatory agencies, private and public funding partners, 
interested elected officials, local landowners adjacent to the project site or potentially affected by 
it, community groups, underserved community representatives, and local government entities. 
This inclusive forum allows these stakeholders to provide input, stay informed, and contribute to 
the decision-making processes.

Public – Inform/Input
The term "public" encompasses a wide range of stakeholders with diverse interests and 
perspectives. It includes landowners, community members, and statewide interests. The public 
will be given the opportunity to participate in the decision-making process, provide input, voice 
their concerns, and contribute to shaping the future of the Enloe Dam. 



Outreach and Communications Plan
During the Feasibility Assessment phase, an Outreach and Communications Plan will guide 
outreach activities to effectively communicate the Enloe Dam process and engage all parties 
involved. The objective is to increase participation and enhance understanding among the 
community and stakeholders, with an emphasis on being extensive, inclusive, and transparent. A 
central communication hub will provide up-to-date project information, research findings, and 
relevant data, while also addressing common questions and misconceptions to promote informed 
decision-making. Direct outreach efforts, including in-person meetings and public gatherings,
will facilitate personal interactions and address questions and concerns.

Figure 2: Proposed Collaborative Engagement Framework



2.2 Enloe Project Planning Roadmap

A planning roadmap developed by River Logic identifies a high-level project planning 
framework, project phases, and planning work sequencing necessary to achieve milestones and 
efficiently progress through a phased project to remove the Enloe Dam and restore the 
Similkameen River (see full report in Appendix C). The roadmap provides recommendations and 
is not a mandated FERC relicensing, decommissioning, or mitigation project.

The roadmap offers a high-level framework for project development and planning, with 
milestones organized within three phases (see Figure 1, Key Phases and Milestones):

Phase 1. Feasibility Evaluation and Alternatives Analysis
Phase 2. Design and Permitting
Phase 3. Construction
Post Project

Phase 1 includes elements beyond the NOAA-funded Feasibility Assessment. Progressing 
through the end of Phase 1 and into subsequent Phases as outlined in the roadmap graphic will 
require substantial financial contribution and support.

Enloe Project Management Roles and Cross-Functional Organization
Project roles are presented in the context of project administration and a collaborative project 
planning framework. A summary of roles is described in section 2 of the roadmap.

Cross-functional organization of key decision-makers, technical experts, key partners, Tribes, 
and stakeholders supports risk-informed decision making and effective teamwork. Detailed 
descriptions of the Executive Advisory Committee, Project team, key stakeholders and partners 
are outlined in section 2.2.1 of the roadmap.



Figure 3: Roadmap Phased Timeline



Phase 1. Feasibility Evaluation and Alternatives Analysis
To ensure the significance of Phase 1 in assessing feasibility and supporting decision-making for 
project advancement, the roadmap is further broken into risk-informed planning strategies, 
deliverables, and milestones. The planning objectives of this phase are to:

1. Objectively evaluate the technical feasibility of the project, aligning with the decision-
making criteria established in PUD Resolution 1775.

2. Confirm a project delivery sponsor.
3. Identify a permitting pathway in collaboration with regulatory agencies and partners.

For a more detailed understanding of how these objectives are achieved through risk-informed 
strategies and subsequent deliverables, refer to Table 4.1 in Appendix A of the Roadmap Report.

Key Deliverables and Project Milestones
The project deliverables and milestones are categorized according to the type of work involved, 
including administrative tasks, funding activities, design considerations, and permitting 
requirements. A summary of the steps involved can be found in Table 4.2 of the roadmap. 
Responsible parties, as currently known, have been assigned to the relevant deliverables and 
milestones. This ensures that decisions can be made effectively by securing executive support 
and funding for the project.

The deliverables and milestones recommended in the roadmap for Phase 1 include the following
(See Figure 2 below):

1) Kickoff Meeting
2) Convene Executive Advisory Committee and Technical Advisory Committee
3) Project Management Plan
4) Funding Strategy
5) Feasibility Evaluation and Alternatives Analysis Report
6) Design Alternative Selection/Approval
7) Go/No-go decision (support for project alternative to be advanced)
8) Fundraising Application Submittals
9) Funding Award Notification
10) PUD and Project Delivery/ Dam Removal Entity (DRE) Agreement
11) Permitting Pathway
12) 30% Design Acceptance Package
13) Phase 2 Procurement
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2.3 Candidates for Enloe Dam Removal Entity

In recent years, the Okanogan Public Utility District (PUD) has received numerous inquiries and 
requests for the removal of Enloe Dam. In response, the PUD has outlined a set of criteria (see 
Appendix A, Resolution 1775) that must be addressed in a comprehensive, objective, and 
verifiable approach for them to engage in discussions and planning for dam removal. The criteria 
include 1) the identification of a partner with the means to fund dam removal, and 2) 
identification of a partner who can relieve the PUD of any future liability. These criteria aim to 
protect the interests of the PUD and its customers, with a focus on effectively managing 
liabilities and risks associated with the removal process.

The Water and Power Law Group (WPLG) PC developed a memorandum evaluating candidate 
entities to implement the removal of Enloe Dam, referred to as a Dam Removal Entity (DRE). 
The WPLG addresses legal authorities necessary to assume the responsibilities of a DRE, as 
described in their previous May 12, 2022 memorandum, “Enloe Dam Removal” (See Appendix 
A). Those include the authority to (1) acquire a property interest in Enloe Dam, (2) obtain 
permits for dam removal, (3) manage procurement and hold contracts, and (4) secure insurance. 
Stakeholder interest from federal, state, tribal, and private entities was also taken into 
consideration.

Potential candidates for the DRE include:

Bureau of Land Management (BLM),

Washington Department of Ecology (DOE),

Washington Department of Natural Resources (DNR),

Washington Department of Fish and Wildlife (WDFW),

Confederated Tribes of the Colville Reservation (CTCR), and a

Washington State Business Structure (non-profit or limited liability corporation).

The PUD currently holds multiple property interests in Enloe Dam, including fee title to the dam 
as structure affixed to various lands; a right-of-way in the riverbanks and uplands managed by 
BLM; and an easement or implied authorization from DNR, if the State owns the submerged 
lands, or a right-of-way in the submerged lands if the U.S. owns them. These would likely be 
transferred to the future DRE to relieve the PUD of any liability associated with ownership or 
dam removal. Therefore, and primarily, the DRE must have the authority to assume property 
interests in Enloe Dam with the intent of removing it. Second, the DRE must have the authority 
to obtain and implement the regulatory permits necessary for dam removal. Third, the DRE must 
have the authority to procure and hold a contract with a contractor to remove Enloe Dam. 
Moreover, it may be preferable that the DRE consider a procurement method that requires the 
contractor to be responsible for both design and implementation. Lastly, the DRE must have the 
ability to secure an insurance program (including indemnities) to defend itself against claims for 
damages and to name as Additional Insured the PUD.



The recommended pathway to pursue potential dam removal of Enloe Dam consists of three 
phases, including 1) the Design Phase, 2) the Permit Phase, and 3) the Implementation Phase, 
with the DRE selected at the end of the Design Phase. This overall pathway is supported by the 
Okanogan Public Utility District (PUD) by resolution no 1775, determining that the process is 
consistent with the PUD’s criteria for proposals to evaluate the removal of Enloe Dam.  

1. Design Phase: During the Preliminary Design Phase, parties should fund and undertake a 
Feasibility Study to develop a preliminary project design and cost estimate that meets the 
PUD’s criteria. If the design appears feasible, Trout Unlimited (TU) and other 
stakeholders should secure funding for the subsequent Permit and Implementation 
Phases. At the end of the Preliminary Design Phase, TU, in coordination with the PUD 
and other stakeholders, should make a go/no-go decision based on funding availability. If 
approved, a new DRE will be selected to pursue the Permit and Implementation phases.  

2. Permit Phase: In the Permit Phase, the DRE will be responsible for obtaining all 
necessary permits for the project’s implementation. It is recommended that the DRE take 
charge during this phase, rather than the Project Manager who developed the preliminary 
design.  

3. Implementation Phase, the DRE will secure insurance policies, bonds, and other 
commercial mechanisms required for the liability management program outlined in 
Section VII of the 2022 memo (see Appendix A). The DRE will then proceed with dam 
removal, including mitigation measures and habitat restoration.  

The Okanogan Public Utility District (PUD) supports this pathway, as stated in resolution 1775, 
which deems the process consistent with the PUD’s evaluation criteria for dam removal 
proposals.  

Dam Removal Entity Conclusions  
From a legal perspective, several entities are potentially eligible to become the DRE. However, 
the memorandum recognizes that selection of a DRE will be primarily driven by non-legal 
factors such as interest in assuming responsibility, preparedness of entity to negotiate a 
Transaction Agreement with the PUD as the basis for proceeding into the permit phase, and the 
ability of key stakeholders to cooperate in the governance of the project. The detailed memo 
outlining the possible DRE candidates in Appendix D is intended as guidance for the future 
deliberations of Trout Unlimited, the PUD, CTCR and other key stakeholders if a dam removal 
feasibility study supports a “go” decision for removal of Enloe Dam.  
We have summarized the WPLG conclusions regarding legal authorities in the following table.  
 
 
 
 
 
 
 
 



Entity

Authority
Hold property 

Interests in dam 
Only

Secure 
all 

permits

Use 
procurement 
contract to 

control risks 
(cost overruns, 

third party 
claims)

Secure insurance 
program 
(including 
Additional 
Insured)

BLM N N Y N
Ecology N ? Y ?

DNR N ? Y ?
WDFW Y Y Y ?
CTCR Y Y Y Y

Nonprofit or Limited 
Liability Corporation Y Y Y Y

Considerations specific to State Agencies
If the Legislature is interested in a state agency becoming the DRE, then special legislation may 
be advisable to confirm adequate authorities to: (a) hold property interests in Enloe Dam without 
acquiring fee title in the submerged lands; (b) enter into a procurement contract that minimizes 
the risks of cost overruns and third party claims; (c) obtain a comprehensive insurance program 
that, among other things, names the PUD as additional insured; (d) supplement grant funding 
with state funds, if necessary; and (e) otherwise assume and discharge the functions of the DRE.

2.4 Sediment Removal and Management Options

Anchor QEA, LLC prepared a technical memorandum (Appendix E) that presents current
findings on sediment removal and management options for the potential removal of Enloe Dam. 
The study aims to inform the feasibility of dam removal by addressing the critical aspect of 
managing the accumulated sediment behind the dam.

Sediment Characteristics
The most recent estimate of the volume of sediment accumulation behind Enloe Dam is 
approximately 2.94 million cubic yards (Anchor, 2023). Previous sediment characterization 
studies conducted by the US Geological Survey (USGS) and the Washington State Department 
of Ecology (DOE) indicate elevated concentrations of certain metals, such as arsenic, in the 
sediment. These elevated concentrations are likely attributed to historical mining and milling 
activities upstream in the watershed. The distribution of metals varies in depth and proximity to 
the dam, showing a non-uniform pattern. However, the DOE study concludes that the sediment 
does not meet the criteria for dangerous or hazardous waste according to state and federal 
regulations.



Sediment Removal Techniques
The memorandum outlines several sediment removal techniques suitable for the site conditions. 
These techniques include staged sediment release downstream, mechanical dredging, hydraulic 
dredging, and the use of traditional excavation equipment. The combination of land-based 
excavation equipment and a staged lowering of the impoundment water level is considered well-
suited to the site and sediment conditions. This approach reduces the need for extensive sediment 
dewatering operations. The memo also discusses options for sediment placement and disposal, 
including the potential beneficial use of a portion of the removed sediment. However, further 
evaluation is required to identify feasible areas for the disposal of removed sediment. This 
evaluation includes discussions with the Bureau of Land Management (BLM) and local land and 
business owners.

Environmental and Construction Permitting
The memorandum addresses the environmental and construction permitting processes associated 
with sediment removal. It considers the regulatory classification of the sediment to be removed 
and discusses how permitting efforts may impact sediment management techniques. Further 
sampling and data collection may be necessary in future phases of the project to meet the 
requirements of relevant permitting and environmental agencies.

Cost Estimates
Anchor provided preliminary costs estimates for a range of sediment management options. The 
lowest cost alternative would remove one quarter of the accumulated sediment and place it on 
adjacent land, thereby allowing the bulk of the material to be passed downstream in a staged 
release. The cost estimate for that alternative is roughly $30,000,000, rising to $76,500,000 if the 
dredged material requires off-site transport and disposal at a commercial landfill. Alternatively, 
if it is determined that none of the material can be passed downstream, the cost estimate for 
dredging and placing all accumulated sediment on adjacent land is $90,000,000, rising to 
$290,000,000 for disposal at a commercial landfill. Ultimately, the preferred approach will be 
identified during the ongoing feasibility study via investigations of water quality and sediment 
accumulation impacts downstream and related permitting requirements.

Sediment Management Conclusion
Sediment management is a crucial factor in assessing the feasibility of dam removal at Enloe 
Dam. While several construction methods show promise for sediment management, further 
studies are needed to provide clarity on permitting processes, released sediment location and 
aggradation, sediment disposal location and volume removed. These studies will inform the 
overall assessment of the project's feasibility and ensure the effective management of sediment 
during any dam removal process.



3. Opportunities and Next Steps

The Proviso analysis, roadmap, and collaborative engagement framework provide valuable 
insights and recommendations to help understand potential next steps in the Enloe Dam project.
Currently, TU and CTCR are implementing a NOAA-funded Feasibility Assessment and 
Alternatives Analysis to build on the Proviso findings and further inform decisions about the
feasibility of removing Enloe Dam. The next steps in that feasibility study include:

1. Implementing Roadmap and Collaborative Efforts: Begin implementing the
“Roadmap” and engage with relevant Tribes, First Nations, and stakeholders, including
state and federal agencies, non-profit organizations, and community leaders, to work
together to implement the feasibility assessment and additional project phases as
appropriate.

2. Communications: Launch a communications hub and utilize various communication
channels, such as social media, public meetings, and media outreach, to keep the public
informed about the project.

3. Objective Analysis of Conceptual Alternatives: Identify and compare design
alternatives via specific feasibility study elements, including biological risk assessment,
hydraulic and hydrologic modeling, sediment transport and fate analysis, sediment
management planning, and regulatory agency consultation and permitting.

4. Discussions of Dam Removal Entity Options: Assist state and federal agencies to use
the conclusions and recommendations outlined in the Dam Removal Entity Memo to
guide further discussions and enable the selection or formation of a Dam Removal Entity
at the end of Phase 1 of the project.

Next Steps for Consideration by the Legislature:

1. Fund State Agencies to Ensure Collaborative Engagement: Explore and pursue
additional funding sources to ensure sufficient financial resources are available to support
the project. The legislature could consider allocating dedicated staff and financial
resources to support agency engagement in permitting processes and technical working
group participati

2. Legislative Funding Support: After the completion of the feasibility assessment and the
PUD's go/no-go decision on dam removal in 2024, securing legislative funding becomes
crucial to support the project, particularly for a dam removal phase. Partners and project
sponsors will prepare a comprehensive funding proposal that outlines the estimated costs
of the dam removal phase, including associated expenses such as sediment management,
restoration activities, and any necessary infrastructure modifications. To ensure the
timely and effective implementation of the dam removal project, it is imperative to obtain
a commitment from state agencies to efficiently execute tasks associated with the project.



3. Legislation to Facilitate a State Agency to Serve as Dam Removal Entity (DRE):
Water & Power Law Group investigated three state agencies as potential candidates to
serve as DRE in the event of Enloe Dam removal. The analysis suggests that WDFW
may be the best fit based on the agency’s apparent authority to own and demolish
infrastructure. However, some uncertainty may exist around the authority of the agency
to acquire Enloe Dam solely for the purpose of removing it. That uncertainty could be
removed with the passage of limited legislation to establish that specific authority.
Insurance, staff capacity, and any policy concerns would also need to be addressed.
Similarly, if DOE or DNR was determined to be the preferred candidate, then the
legislature could pass specific legislation granting the necessary authorities, insurance,
and capacity to one or both of those agencies.

By implementing these opportunities and next steps, project partners will ensure that the Enloe 
Dam project continues to progress effectively. Engagement by the legislature in the form of 
support for state agency involvement in the project, future funding appropriations, and specific
legislation to facilitate state agency action as a DRE engagement, will allow the project to 
advance towards an objective, well-informed decision on dam removal as a means for restoration 
of the Similkameen River.



Appendix A: Resolutions and Agreements

Tribal and First Nations Resolutions
2014 Okanagan Nation Water Declaration
2015 Lower Similkameen Indian Band Proclamation
2017 Confederated Tribes of the Colville Reservation (CTCR): Whereas it is the recommendation
of the Natural Resources Committee to support Lower Similkameen Indian Bands resolution BRC
#10, which; opposes dam modification and electrical production, any means of artificial salmon
passage, strongly supports removal of Enloe Dam, remediation of contaminated sediment behind
the dam, and restoration of the Similkameen River to its historic and natural condition.
2021 BC letter of support
2021 Upper Similkameen Indian Band Resolution

Okanogan PUD Resolutions and Agreements
Resolution No. 1775 Okanogan County Public Utility District: Whereas the District has
memorialized criteria under which it would consider dam removal through the Feasibility Study
process described in the 2022 Memo from the Water and Power Law Group.
2022 Water and Power Law Group Enloe Dam Removal Memorandum: Whereas the purpose is
to describe a feasible pathway to pursue removal of Enloe Dam in cooperation with the
Okanogan Public Utility District



Appendix B: Collaborative Engagement Framework

























o
o
o



o
o

























o





Appendix C: Enloe Dam Roadmap
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2140 SHATTUCK AVENUE, STE. 801 OTHER OFFICES
BERKELEY, CA 94704 1229 WASHINGTON, D.C.
(510) 296 5588
(510) 296 5591 (E FAX)

 
 
 

June 20, 2023 
 
Memorandum 
 
To: Julie Turrini 
 Steve Malloch 

Resources Legacy Fund 
 

Warren Colyer 
 Lisa Pelly 

Trout Unlimited – Washington Chapter 
 
From: Richard Roos-Collins 
 Julie Gantenbein 
 Water and Power Law Group PC 
 
 Markham A. Quehrn 
 Meredith Weinberg 
 Jane Carmody 
 Perkins Coie LLC 
 
Re: Candidates for Enloe Dam Removal Entity 
 

In this memorandum, we evaluate candidate entities to implement the potential 
project of removing Enloe Dam. We address legal authorities of these candidates to 
assume the responsibilities of the dam removal entity (DRE), as described in our May 12, 
2022 memorandum, “Enloe Dam Removal” (2022 Memo).1 We consider a range of 
public and private entities, without knowing whether any given candidate is actually 
interested in assuming the responsibilities.  
 

We prepare this memo under Contract 17034 with Resources Legacy Fund and 
Professional Services Agreement (dated November 8, 2022) with Trout Unlimited – 

1  Available for download at: https://waterpowerlaw.sharefile.com/d-s72e4e22704d249b3aab778934b078b1d.  
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Washington State Chapter (TU), which passed-through funds from Washington 
Department of Fish and Wildlife (WDFW) pursuant to Section 306(66) on page 553 in 
Engrossed Substitute Senate Bill 5693 (2022).  

I. 
INTRODUCTION 

1. Enloe Dam is located on the Similkameen River at river mile 8.8 near the
city of Oroville in Okanogan County, Washington. Okanogan Valley Power Company 
built the dam and began to generate power in 1920. 

2. The Okanogan Public Utility District (District or PUD) acquired the dam
by eminent domain in 1942. It ceased power generation in 1958, when it obtained 
cheaper power from the Bonneville Power Administration. It later pursued a plan to 
repower the dam, and it obtained a license from the Federal Energy Regulatory 
Commission (FERC) in 2013.2 It made a final decision not to repower the dam in 2018, 
and FERC approved license termination.3 Today, Enloe Dam is not operated for power 
generation, and it does not provide water supply or flood control benefits.  

3. After termination of the power license, the District stated that it will
consider removal of Enloe Dam if proponents undertake a feasibility study that results in 
a comprehensive plan consistent with certain criteria. Its complete statement follows: 

“The District has been engaged in Enloe Dam removal conversations as far back 
as the 1960s. In 2015, the Board of Commissioners under Resolution No. 1603, 
continued its direction to staff to work with proponents of dam removal. That offer 
has remained open as there is clearly a desire by stakeholders to remove the dam. 
However, despite entertaining the same discussions over the past six years with 
the same dam removal proponents, there has been no new data and no 
comprehensive removal plan. 

If dam removal advocates would like the District to engage in their process, then 
they must develop a plan that meets the … criteria [quoted below]. The District no 
longer has the resources to entertain discussions that do not contain concrete 
scientific data and a comprehensive proposal. Therefore, requests made to the 
District to meet with dam removal advocates or answer questions will be directed 
back to the above criteria. 

2 Okanogan PUD, 144 FERC ¶ 62,018 (July 9, 2013) (License Order), ¶ 1. 

3 Okanogan PUD, 169 FERC ¶ 61,215, 62,532 (2019). 
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The District is aware of the desire on the part of some stakeholders to remove 
Enloe Dam. However, there is no requirement to do so. Nevertheless, the District 
remains open to reviewing comprehensive proposals from interested stakeholders 
that include, but are not limited to, the following criteria: 

Independent feasibility assessment that collects and evaluates scientific
data, including:
o Determination if Enloe Dam was built on the second set of falls or a

run of falls.
o How anadromous fish would pass after removal, either naturally or

artificially.
o Would artificial passage be allowed by all interested parties?
o What agencies will fund and manage the new fish populations?
o Process for establishing new ESA habitat above Enloe Dam and

impacts to private property owners, irrigators, and the Palmer Lake
fishery.

o Delineation of suitable habitat for anadromous fish above Enloe
Dam, with current data.

o Comprehensive sediment analysis of the 2.43 million cubic yards of
sediment, behind Enloe Dam, approved by the Washington State
Department of Ecology.

o Process for cultural resource mitigation requirements by removing a
structure on the National Register of Historic Places.

o Dam removal cost estimate based on preliminary engineering
designs.

o Ability to compete for funding with other habitat projects in the
Pacific Northwest.

Approval from the Canadian government to allow new fish populations
to cross the border.
Scoping process for the public, upstream and downstream landowners,
affected cities, irrigators, and other interested parties
Identification of a partner with the means to fund Dam removal.
Identification of a partner who can relieve the District of any future
liability.”4

4. In our 2022 Memo, we recommended a pathway to pursue potential
removal of Enloe Dam. The pathway consists of three phases, with the DRE selected at 
the end of the first phase. 

4 Okanogan PUD, “Enloe Dam,” available at:  https://www.okanoganpud.org/environmental/enloe-dam-
project.  
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5. Preliminary Design Phase. During this phase, key stakeholders should 

fund and undertake a Feasibility Study to develop a preliminary project design, including 
cost estimate, which satisfies the District’s criteria. If the preliminary design appears 
feasible, TU in coordination with other stakeholders should secure the funding for the 
Permit and Implementation Phases that follow.  
 

6. At the end of the Preliminary Design Phase, TU should coordinate with the 
District and other key stakeholders to make a go/no-go decision, based in part on whether 
anticipated funding is sufficient to cover the estimated cost. If yes, they should select or 
form the DRE, which will be responsible to pursue the Permit and Implementation 
Phases. The DRE and District should negotiate the terms for the District’s cooperation in 
implementation including the conveyance of any property interest in Enloe Dam needed 
for the sake of removal. 
 

7. Our 2022 Memo emphasized that, during the Preliminary Design Phase, TU 
should convene the District and other key stakeholders in an organized manner to address 
goals, and means and methods, for dam removal, and consider, revise, and finalize work 
products. An organized structure for stakeholder participation has been critical to the 
success of complex dam removal projects elsewhere.5 
 

8. Permit Phase. During this second phase, the DRE will apply for and secure 
all permits necessary for implementation. It will engage a contractor to finalize the 
preliminary design developed during the prior phase. In our 2022 Memo, we 
recommended that the DRE should be in charge during the Permit Phase, not the Project 
Manager that had developed the preliminary design. Consistent with the District’s 
criteria, the DRE will be the entity that will be legally responsible for the decision 
whether to accept the permits and, if accepted, comply with them.  
 

9. Implementation Phase. After accepting the permits, the DRE will secure 
the actual insurance policies, bonds, and other commercial mechanisms necessary to 
effect the liability management program described in Section VII of the 2022 memo. It 
will then undertake dam removal including mitigation and habitat restoration. 
 

10. The District supports this overall pathway, beginning with the Preliminary 
Design Phase. By Resolution no. 1775 (2022), the District determined that: 

5  For an example of such a structure, see U.S. Army Corps of Engineers, Draft Environmental Impact 
Statement/Environmental Impact Report for the Matilija Dam Ecosystem Restoration Project (2004), Figure 1-3, p. 
1-5. 
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“ … the process described in the [2022 Memo] is consistent with the District’s 
criteria for proposals to evaluate the removal of Enloe Dam…. District staff is 
authorized to collaborate with the Project Manager on the Design Phase of a 
Feasibility Study to evaluate removal of Enloe Dam, as such Enterprise is 
described in [the 2022 Memo], and … staff is further directed to provide progress 
updates to the Commission at regular intervals. Specific requirements of the 
Memo essential to the District’s ability to effectively collaborate on this process 
are: 

That a Project Manager acceptable to key stakeholders will serve as a
single point of contact for the District, and that the Project Manager will
be responsible for facilitating a disciplined process and organizing the
structure for stakeholder participation.

That the Project Manager engages an engineering firm that has the
capacity to serve as the prime contractor, and that will prepare a project
design that advances beyond conceptual to a material level of
completion. The firm should manage all aspects of the design phase and
also have extensive experience in dam removal to ensure that an
independent, credible approach is developed that can withstand peer
review.”6

11. In late 2022, TU received a grant from the National Marine Fisheries
Service funding the Feasibility Study for dam removal. TU is now preparing to engage an 
engineering firm to conduct the study, which is expected to be complete by 2024. If that 
study concludes that dam removal is feasible, TU will confer with the District, as well as 
others, on the go/no-go decision whether to proceed with the Permit Phase. If yes, then 
these key stakeholders should select or form a DRE. This memo is intended to support 
that deliberation. 

II. 
NECESSARY AUTHORITIES OF THE DAM REMOVAL ENTITY 

12. In our 2022 Memo, we recommended a DRE as a single point of
accountability to pursue this pathway through the Permit and Implementation Phases.  

13. This memo assumes that the District will not be the DRE. This is consistent
with the District’s criterion that it must be fully shielded against liability associated with 
dam removal. As permittee, the DRE will be responsible to comply with the terms of all 

6 District, Resolution No. 1775 (July 25, 2022), p. 2. 
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permits, subject to penalty and other remedy under regulatory laws for any non-
compliance; and it may be liable under tort and other civil laws for any damages to 
person or property caused by compliance with the permits.7 We emphasize that the 
separation between DRE and District is not required by law (the District has the legal 
right to maintain or remove the dam) but instead follows from the policy guidance in its 
2020 criteria. 

14. In this memo, we evaluate candidates with respect to their legal authorities
to handle the responsibilities of the DRE as described in the 2022 Memo. We summarize 
these responsibilities here. 

15. Property Interests. We conclude that, today, the District holds a bundle of
property interests in Enloe Dam. The District will convey that bundle to the DRE for the 
purpose of dam removal consistent with its principle that a separate entity as partner will 
relieve it of any liability associated with ownership or dam removal.  

16. The U.S., through its Department of Interior’s Bureau of Land Management
(BLM), owns the banks and uplands at the dam site.8 In 1911 and 1917, the Interior 
Secretary withdrew the dam site from the public domain that was otherwise open to 
homesteading and dedicated the site to power development.9 In 1920, the Secretary 
granted a right-of-way (ROW) and permit for power development by the Okanogan 
Valley Power Company.10 BLM subsequently re-issued the ROW to the District, as the 
power company’s successor, in 1991 with respect to power use,11 and in 2021 with 

7 See 2022 Memo ¶ 39. 

8  See maps prepared by Cardno/Entrix on behalf of District, Dam and Reservoir Plan of Development (Nov. 
2013), Sheet G-2 (Attachment 1). 

9 “Order of Withdrawal, Power Site Reserve No. 179” (March 30, 1911), as modified by “Order of 
Modification” (July 20, 1917) (Attachment 2). We are grateful to the Washington Department of Natural Resources 
(DNR) for providing these documents, which were referenced in a letter from Michal Rechner, DNR Aquatic 
Resources, to Curtis Bryan, BLM Wenatchee Field Office (May 20, 2019) (Attachment 3).  

10 Letter from General Land Office to Washington State Commissioner of Public Lands (Dec. 7, 2020) 
(Attachment 4, p. 1). 

11 BLM, “Right of Way Grant OR 45490” (April 3, 1991) (Attachment 5). This and the 2021 ROW were 
issued pursuant to the Federal Land Policy Management Act of 1976, 43 U.S.C. §§ 1761 et seq. 
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respect to dam safety.12 These ROWs issued by Interior are each just that and are not an 
easement burdening the federal lands.13 

17. The Washington Department of Natural Resources (DNR) has stated that it
may own the riverbed below the ordinary high-water mark at the dam site.14 By operation 
of law, the State considers a river which was meander-surveyed by the Interior 
Department to be navigable unless otherwise adjudicated.15 The Similkameen River was 
meander-surveyed by BLM’s predecessor, the General Land Office. Given that, DNR 
considers the entire river to the Canadian border to be navigable and asserts State 
ownership to the riverbed and shores not otherwise conveyed.16 However, DNR also 
acknowledges that Coyote Falls immediately downstream of the dam site may create a 
non-navigable reach. It also acknowledges that Power Site Reserve 179 may have 

12 BLM, “Right of Way Grant WAOR-69895” (March 29, 2021) (Attachment 6).  

13 The 1920 ROW was issued pursuant to 31 Stat. 790 (1901), 43 U.S.C § 959, which provides in relevant 
part: 

“That the Secretary of the Interior be, and hereby is, authorized and empowered, under general regulations 
to be fixed by him, to permit the use of rights of way through the public lands, forest and other reservations 
of the United States, and the Yosemite, Sequoia, and General Grant national parks, California, for electrical 
plants, poles, and lines for the generation and distribution of electrical power, and for telephone and 
telegraph purposes, and for canals, ditches, pipes and pipe lines, flumes, tunnels, or other water conduits, 
and for water plants, dams, and reservoirs used to promote irrigation or mining or quarrying, or the 
manufacturing or cutting of timber or lumber, or the supplying of water for domestic, public, or any other 
beneficial uses to the extent of the ground occupied by such canals, ditches, flumes, tunnels, reservoirs, or 
other water conduits or water plants, or electrical or other works permitted hereunder, and not to exceed 
fifty feet on each side of the marginal limits thereof, or not to exceed fifty feet on each side of the center 
line of such pipes and pipe lines, electrical, telegraph, and telephone lines and poles, by any citizen, 
association, or corporation of the United States, where it is intended by such to exercise the use permitted 
hereunder or any one or more of the purposes herein named: Provided, That such permits shall be allowed 
within or through any of said parks or any forest, military, Indian, or other reservation only upon the 
approval of the chief officer of the Department under whose supervision such park or reservation falls and 
upon a finding by him that the same is not incompatible with the public interest: ….And provided further, 
That any permission given by the Secretary of the Interior under the provisions of this Act may be revoked 
by him or his successor in his discretion, and shall not be held to confer any right, or easement, or interest 
in, to, or over any public land, reservation, or park.” 

Emphasis (underline) added. We have not located any authority in the Federal Land Policy and Management Act of 
1976 (FLPMA) converting the ROW into an easement. 

14 Letter from Michal Rechner, DNR, to BLM, supra at p. 2. 

15 Id. at p. 1. 

16 Id. 
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effected a withdrawal of State lands for the purpose of power development.17 “…[G]iven 
the uncertainties regarding ownership in the immediate vicinity of Enloe Dam, DNR has 
concluded that it will not seek a use authorization for Enloe Dam as it exists today or for 
its reservoir. DNR reserves the right to modify or reverse this decision….”18 

18. Nine years before the 1920 ROW for this dam, the Washington Legislature
enacted RCW 90.28.170, which provides: 

“There is hereby granted to persons, firms and corporations organized among 
other things, for irrigation and power purposes, the right to construct and maintain 
dams and works incident thereto over, upon and across the beds of the rivers of the 
state of Washington in connection with such power and irrigation purposes, and 
there is hereby granted to such persons, firms and corporations an easement over, 
upon and across the beds of such rivers for such purposes. Such easement shall be 
limited however, to so much of the beds of such rivers as may be reasonably 
convenient and necessary for such uses …. AND, PROVIDED FURTHER, That 
the use and enjoyment of the grants and privileges of this section shall not 
interfere with the lawful and rightful diversion of the waters of said rivers by other 
parties under water appropriations in existence at the time any such persons, firms 
or corporations shall avail themselves of the benefits and privileges of this section, 
but no such persons, firms or corporations shall have any right to construct any 
such dams or works over, upon or across the land between ordinary high water and 
extreme low water of any river of this state without first having acquired the right 
to do so from the owner or owners of the lands adjoining the land between 
ordinary high water and extreme low water over or across which said dam or 
works are constructed.”19 

The power company had complied with the final proviso by obtaining the ROW from 
Interior.  

19. If applicable, this 1911 statute authorized the power company (and now the
District, as successor) to hold an easement in the State-owned submerged lands at the 

17 Id. 

18 Washington Department of Ecology, WDFW, and DNR, “Focus on: Future of Enloe Dam,” Publication 21-
11-04 (March 2021), p. 2 (Attachment 7).

19 RCW 90.28.170. 
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dam site. However, DNR concludes that it is “unclear” to what extent this statute applies 
to the dam.20 

 
20. It is uncertain whether DNR or the U.S. holds fee title to the submerged 

lands beneath Enloe Dam. Resolving this issue of ownership would require a quiet title 
proceeding. That would take years, requiring expert testimony and other evidence on 
historic navigability at the dam site as well as the intent and effect of the power 
withdrawal 113 years ago. Further, resolving the issue of ownership would be 
unnecessary for the purpose of dam removal, as long as DNR, BLM, the District, and the 
DRE agree to terms for such removal.  
 

21. The District’s interest in the dam itself is in the nature of real property: 
 
“The term ‘real property is defined in RCW 84.04.090; this definition should be 
consulted as a matter of course in all cases where the meaning of ‘real property’ is 
in doubt. As there defined, ‘real property’ includes but is not limited to the 
following: 
 

(1) All land, whether platted or unplatted. 
 

(2) All buildings, structures or permanent improvements built upon or 
attached to privately owned land. 

 
(3) Any fixture permanently affixed to and intended to be annexed to land 

or permanently affixed to and intended to be a component of a building, 
structure, or improvement on land, including machinery and equipment 
which become fixtures.”21 

 
22. In sum, the District holds a bundle of real property interests in Enloe Dam. 

These are: fee title to the dam as structure affixed to various lands; a right-of-way in the 
riverbanks and uplands managed by BLM; an easement or implied authorization from 
DNR, if the State owns the submerged lands, or a right-of-way in the submerged lands if 
the U.S. owns them.  

 
23. As a general matter, permit applications for land-distributing activities must 

be filed by the property owner or an authorized agent. If the District continues to hold its 
bundle of property interests during the Permit Phase, the District will grant permission to 

20  Letter from Michal Rechner, DNR, to BLM, supra at p. 2. 
 
21  WAC 458-12-010 (emphasis added). 
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the DRE to file applications and pursue approval, as agent. This status may be established 
through an agency agreement.  

24. If the DRE secures and, with the District’s agreement, accepts the permits,
the District will then execute a nonrecourse transfer (or quitclaim) of its property interests 
to the DRE. This will shield the District from liability for damages caused by dam 
removal, excepting any damages that are traced to a former owner under applicable law.22 
In the alternative, if the District agrees to retain ownership of its property interests during 
the Implementation Phase, it would grant a limited property interest (such as a temporary 
easement) or contractual permission (such as a use license) to the DRE. In either event, 
the DRE must have the authority from the District to remove the dam itself. 

25. In our 2022 Memo, we recommended that the District and DRE enter into a
Transactional Agreement during the Permit Phase.23 That agreement should resolve 
whether, and if so, when, the DRE will assume the District’s property interests in Enloe 
Dam. The District will expect indemnification from liabilities associated with dam 
removal. And the DRE should accept property interests in the dam, or assume the 
liabilities related to dam removal, only when it is assured of its capacity to perform dam 
removal. Thus, the agreement should address when the following events occur relative to 
any transfer of the District’s property interests: applications for permits, receipt and 
acceptance of such permits, and the DRE’s entering into binding commitments with 
insurers and other entities for the liability management program described in Section VII 
of the 2022 Memo.  

26. We analyze below the legal authority of DRE candidates to hold the
District’s property interests in the dam, for the sole purpose of dam removal.  

27. Permits. The DRE must have the authority to apply for, obtain and accept,
and implement the regulatory permits necessary for dam removal. As recommended in 
our 2022 Memo, the DRE will be the exclusive permittee and will be responsible 
(through its prime contractor) for all work. If the District is co-permittee of the dam, it 
would have imputed liabilities for any permit noncompliance, as well as for damages to 
third parties resulting from implementing the permits.  

28. Procurement Methods. The DRE must have the authority to enter into a
procurement contract with a contractor to remove Enloe Dam. The DRE will be 
responsible for supervision and payment of the contractor.  

22 See 2022 Memo ¶¶ 33 – 37 regarding hazardous waste contamination in reservoir sediments. 

23 2022 Memo ¶¶ 74 – 76. 
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29. In Section VII.B of the 2022 Memo, we recommended that the DRE
consider a procurement method that requires the contractor to be responsible for both 
design and implementation, subject to narrow and carefully negotiated exceptions 
involving uncontrollable circumstances. This integrated procurement method departs 
from the traditional approach to public works, where the owner (or its consulting 
designer) is responsible for design and a separate contractor is responsible for 
construction. While the traditional approach has been used successfully for many dam 
removal and other projects, it carries risks when unexpected conditions are discovered, or 
complications occur, during construction: the designer and construction contractor may 
dispute responsibility for the problem. Whichever procurement method is chosen, the 
DRE should require contract terms that clearly allocate responsibilities to resolve such 
problems. 

30. We analyze here the authority of DRE candidates to use a procurement
method that clearly allocates responsibilities for successful design and implementation. 
This method takes many forms including design-build, progressive design-build, and 
construction manager-at-risk.  

31. Insurance. As described in Section VII.D of the 2022 Memo, the DRE will
secure insurance (broadly defined to include indemnities) to defend itself against claims 
for damages associated with dam removal. The DRE must have the authority to secure 
insurance that, in addition to naming itself as the primary insured, names the District as 
Additional Insured, establishing a duty for the insurer to defend the District against 
exposure to such claims.  

III. 
CANDIDATES FOR DAM REMOVAL ENTITY 

32. We now turn to the DRE candidates. Based on stakeholder interest to date,
we consider the following federal, state, tribal, and private entities:   

A. Bureau of Land Management (BLM);
B. Washington Department of Ecology (Ecology);
C. Washington Department of Natural Resources (DNR);
D. Washington Department of Fish and Wildlife (WDFW);
E. Confederated Tribes of the Colville Reservation (Colville Tribes);
F. Washington State Business Structure: non-profit corporation or

limited liability corporation.

33. For each candidate, we start with its authority to hold the District’s property
interests described in paragraphs 15 - 22: namely, fee title in the dam itself, a right-of-
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way in the riverbanks and uplands managed by BLM, and an easement or some other 
authorization to use the submerged lands. We treat that authority, along with other 
authorities that relate to permitting, procurement, and risk management, as qualification 
criteria to become the DRE.24  

34. We emphasize a general principle applicable to all State agencies. Namely,
State agencies have those powers expressly granted to them and those necessarily implied 
from their statutory delegation of authority.25 Agencies also have implied authority to 
carry out their legislative mandated purposes. When a power is granted to an agency, 
“‘everything lawful and necessary to the effectual execution of the power’ is also granted 
by implication of law.”26 Washington courts have routinely held that “implied authority is 
found where an agency is charged with a specific duty, but the means of accomplishing 
that duty are not set forth by the Legislature.”27  

35. The exact scope of implied agency power is typically decided on a case-by-
case basis. In assessing whether an agency is acting within its scope of authority, 
Washington courts will determine whether the specific action is implied “to meet a 
legislatively mandated general standard.”28 An agency is allowed to “‘fill in the gaps’ 
where necessary to the effectuation of a general statutory scheme.”29 Importantly, 
agencies “do not have implied authority to determine issues outside of that agency’s 
delegated functions or purpose.”30 As a result, in Sections III.B – D below, we use the 

24 Of course, key stakeholders will decide which criteria to use to select the DRE, and how to address any 
limitations in relevant authorities. This memo treats the authorities discussed in Section II as qualification criteria to 
facilitate that discussion and, given that, analyzes the suitability of various candidates. 

25 Municipality of Metropolitan Seattle v. Public Employment Relations Commission, 118 Wash.2d 621, 633, 
826 P.2d 158 (1992); see also Hood Canal Sand and Gravel, LLC v. Goldmark, 195 Wash. Ap. 284, 298, 381 P.3d 
95 (2016) (“DNR may generally exercise only the powers the legislature has conferred to it by statute and those 
powers that are necessarily implied in the enabling statute.”).

26 Tuerk v. State Department of Licensing, 123 Wash.2d 120, 124, 864 P.2d 1382 (1994) (citing State ex rel. 
Puget Sound Navigation Company v. Department of Transportation, 33 Wash.2d 448, 481, 206 P.2d 456 (1949)). 

27 Tuerk, supra at p. 124 (citing Ortblad v. State, 85 Wash.2d 109, 117, 530 P.2d 635 (1975)).

28 Id.

29 Hama Co. v. Shorelines Hearings Board., 85 Wash.2d 441, 448, 536 P.2d 157 (1975).

30 Tuerk, 123 Wash.2d at 124; see Taylor v. Morris, 88 Wash.2d 586, 564 P.2d 795 (1975). 
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term “authority” to mean authority expressly granted by State statute or necessarily 
implied. A similar rule of construction applies to BLM under federal law.31 
 
A. Bureau of Land Management 
 

36. BLM holds 245 million acres of land, or one-tenth of the land in our 
nation.32 As discussed above, it owns the banks and uplands of the Similkameen River at 
the dam site.  

 
37. Property Ownership. We address whether BLM may acquire and hold the 

District’s property interests in Enloe Dam. 
 
38. BLM has broad authority to acquire property interests to advance federal 

interests. The Federal Land Policy and Management Act of 1976 (FLPMA) provides: 
 
“(a)  Notwithstanding any other provisions of law, the Secretary, with respect to 

the public lands and the Secretary of Agriculture, with respect to the 
acquisition of access over non-Federal lands to units of the National Forest 
System, are authorized to acquire pursuant to this Act by purchase, 
exchange, donation, or eminent domain, lands or interests therein: 
Provided, That with respect to the public lands, the Secretary may exercise 
the power of eminent domain only if necessary to secure access to public 
lands and then only if the lands so acquired are confined to as narrow a 
corridor as is necessary to serve such purpose ...  

 
(b)  Acquisitions pursuant to this section shall be consistent with the mission of 

the department involved and with applicable departmental land-use 
plans.”33 

 
39. BLM may acquire fee title to land. “The acquisition of the fee estate on 

parcels of land provides BLM the opportunity to protect threatened natural and cultural 

31  State of West Virginia v. U.S. Environmental Protection Agency, 597 U.S. 2587, 2609 (2022): “Agencies 
have only those powers given to them by Congress, and ‘enabling legislation’ is generally not an ‘open book to 
which the agency [may] add pages and change the plot line.’ E. Gellhorn & P. Verkuil, Controlling Chevron-Based 
Delegations, 20 Cardozo L. Rev. 989, 1011 (1999). We presume that ‘Congress intends to make major policy 
decisions itself, not leave those decisions to agencies.’ United States Telecom Assn. v. FCC, 855 F. 3d 381, 419 
(CADC 2017) (Kavanaugh, J., dissenting from denial of rehearing en banc).” 
 
32  https://www.blm.gov/about/what-we-manage/national. 
 
33  43 U.S.C. § 1715. 
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resource values, critical habitat and ecosystems, historic and cultural sites, and fulfill the 
public’s need for outdoor recreation and open space.”34 
 

40. BLM may acquire an easement in private or state-owned land, for purposes 
of conservation of resources located on that land or adjacent federal land.35 This authority 
does not seem relevant here, where the DRE will acquire a property interest in the dam 
for the purpose of removing it, not directly for conservation of fish habitat at the site.  

 
41. BLM may also acquire an easement for access to federal lands to enhance 

conservation of resources on those lands.36 “[Access] easements have historically been 
the most frequent type of acquisition made by the BLM. The nature of the land ownership 
pattern of United States lands administered by the BLM requires that very few resource 
functions can take place without crossing private land. Public land may not be effectively 
administered without legal and physical access. Acquisition of access rights supports one 
or more of these resources: lands, minerals, forestry, range, wildlife, recreation, and 
watershed.”37 This authority seems relevant here, as the DRE will access the dam (as a 
structure on submerged lands) in order to conserve resources (including fisheries) on 
adjacent federal lands. 
 

42. BLM may acquire a property interest, whether fee title or easement, for the 
purpose of land management to conserve fisheries and other natural resources. “It is the 
policy of the Bureau to: …[a]cquire land and/or interests in land needed to implement 
land use plans and to manage, protect, develop, maintain, and use resources on public 
land and further provide access for public use and enjoyment of such lands (as 
exemplified by perpetual access to lands having outstanding recreational value); provided 
such acquisitions are within the limitations of applicable authorities and available funds 
and are in conformity with land use plans that apply to the area involved.”38  

 

34  BLM, Acquisition Handbook (Jan. 2002), Document H-2100-1, p. I-1. 
 
35  Id., p. I-2. 
 
36  Id. 
 
37  Id. 
 
38  Id., p. II-12. 
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43. BLM does not appear to have general authority to acquire property interests 
in a structure separate from the underlying lands, or solely for purpose of demolition.39 
The Interior Department relied on special legislation to acquire Elwha Dam (and adjacent 
lands) from non-federal entities for the purpose of dam removal.40 Similarly, it relied on 
special legislation to acquire and operate historical structures in the Minidoka Internment 
National Monument, where some of the lands are owned by non-federal entities.41 BLM 
is reluctant to assume the cost and responsibility for maintenance of a structure absent a 
federal interest in the underlying lands.42 

 
44. BLM’s acquisition of any property interest may occur only after 

compliance with rigorous requirements for appraisal43 and title insurance.44 It does not 
appear to have authority to acquire property interests in a structure that is itself a liability, 
without any intrinsic value for resource conservation. Enloe Dam does not provide any 
power, water supply, or flood control benefit. Ownership will carry liability for 
maintenance and, if dam removal is permitted, compliance with permit terms for dam 
removal, as well as mitigation for any damages to property or person. 

 
45.  Insurance. Under Federal Acquisition Regulations (FAR),45 any federal 

agency including BLM must require a contractor to meet insurance requirements for 
protection of federal interests.46 BLM may require a contractor to name a third party as an 
Additional Insured when necessary for the protection of federal interests – e.g., in a 
circumstance when it is foreseeable that a third party would otherwise suffer damages 

39  BLM would need to acquire fee title in the structure, as well as the easement in the submerged lands if 
State-owned. As the U.S. already owns the riverbanks and other lands subject to the federal ROW, BLM could 
extinguish the ROW if it were the DRE. 
 
40  Office of the Secretary, Interior Department, Order no. 3212, Amendment no. 1 (March 1, 2010), citing to 
“Elwha River Ecosystem and Fisheries Restoration Act of 1991,” P.L. 102-495. 
 
41  P.L. 110-229, Section 313, 16 U.S.C. § 431 note. 
 
42  Interview with Curtis Bryan, Field Supervisor, BLM Wenatchee Field Office (May 30, 2023). 
 
43  BLM, Acquisition Handbook, supra p. II-14. 
 
44  Id., Chapter VII. 
 
45  General Services Administration, Federal Acquisition Regulation (2023), 48 C.F.R. Part 1 et seq., available 
at: https://www.acquisition.gov/browse/index/far. 
 
46  Id., Part 28, Subpart 28.3 (Insurance).  
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from the contractor’s performance and would seek relief against the U.S.47 Put in the 
negative, BLM does not appear to have authority to require a contractor to name an 
Additional Insured specifically for the protection of that third party. For example, the 
contract between the Interior Department’s National Park Service (NPS) and Barnard 
Construction for removal of Elwha Dam in Washington State required the contractor to 
obtain insurance which protected the contractor and NPS against claims. The coverage 
did not reach the prior dam owners or downstream landowners, including Port Angeles 
which has downstream water supply facilities.48  

46. A contractor will typically not insure against damages inherent in a
construction activity, which is to say, damages that arise absent any errors or omissions in 
the contractor’s performance. Such risks stay with the owner which chooses to undertake 
the activity. As discussed in Section II.C of our 2022 Memo, some of the sediment 
currently captured by Enloe Dam will necessarily be released following dam removal. 
Such sediment release may result in claims related to impairment of water supply 
diversions and other beneficial uses in the lower Similkameen.  

47. BLM does not appear to have authority to insure against claims by third
parties for damages inherent in its undertaking a construction activity. As a general 
matter, the U.S. is self-insured with respect to risks like these.  

48. If BLM were the DRE, the District would not receive upfront insurance
coverage from BLM with respect to damages caused by sediment discharge from the dam 
site. It is possible that third parties might file claims against the District, alleging that it is 
partly responsible for such damages due to its prior ownership, as well as its ongoing 
cooperation with BLM. The District would be covered to the extent that BLM required its 
contractor to cover such claims, naming the District as Additional Insured. Otherwise, the 

47 FAR allows some discretion for the federal agency to determine the scope of insurance coverage based on 
the risks in the public works project. See FAR § 28.301(a): “The Government requires any contractor subject to Cost 
Accounting Standard (CAS) 416 … to obtain insurance, by purchase or self-coverage, for the perils to which the 
contractor is exposed, except when (i) the Government, by providing in the contract in accordance with law, agrees 
to indemnify the contractor under specified circumstances or (ii) the contract specifically relieves the contractor of 
liability for loss of or damage to Government property” (emphasis added). Our analysis here is also informed by an 
interview with Stephanie Lynch, Office of the Solicitor (Portland), Interior Department (May 24, 2023). 

48 Contract between National Park Service and Barnard Construction Company (July 2010), Sections I-62, I-
102.
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District would be compelled to seek relief against the U.S. under general law, such as the 
Federal Tort Claims Act49 or the Contract Disputes Act.50 

49. Procurement Method. Under FAR, BLM may use design-bid-build as
procurement method for construction and demolition.51 Specifically, the rules permit a 
contract with an architect-engineer for design services, and a separate contract with a 
construction contractor.52  

50. The rules also permit design-build where one contractor performs both
functions.53 However, the Interior Department has adopted policy disfavoring design-
build due to its assessment of risks related to quality assurance, scope creep, and 
overdependence on a single contractor.54 

51. Permits. We have not analyzed BLM’s authorities to apply for and hold
State and local permits for dam removal, in light of the limitations on its authorities 
related to property interest and insurance.  

B. Washington State Department of Ecology

52. Ecology has broad authorities “to manage and develop” the State’s “air and
water resources” and “carry out a coordinated program of pollution control.”55 Ecology 

49 28 U.S.C. §§ 2671-2680; see https://www.justice.gov/civil/federal-tort-claims-act-litigation-section.  

50 41 U.S.C. § 7101 et seq.; see https://www.justice.gov/jm/civil-resource-manual-47-court-federal-claims-
litigation.  

51 FAR § 36.104. 

52 FAR § 36.6. 

53 FAR § 36.3.  

54  Office of the Secretary, Interior Department, “Use of Design-Build Contract Method for Implementation of 
American Recovery and Reinvestment Act of 2009” (May 21, 2009), p. 1. 

55 RCW 43.21A.020. 
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regulates: air and climate,56 water and shorelines,57waste and toxics,58 and spills and 
cleanups.59 In general, Ecology regulates activities by other entities within this broad 
scope, including responsibilities for:  

“The supervision of public waters within the State and their
appropriation, diversion, and use;”60

“Regulation and control of the diversion of water in accordance with the
rights thereto;”61

“Insofar as may be necessary to assure safety to life or property,
[inspection of] the construction of dams, canals, ditches, irrigation
systems, hydraulic power plants, and all other works, systems, and
plants pertaining to the use of water, and [requirement for] such
necessary changes in the construction or maintenance of said works, to
be made from time to time, as will reasonably secure safety to life and
property;”62

Review and approval of floodplain management ordinances, technical
assistance, and assistance in enforcement actions.63

56 See Chapter 70A.15 (Washington Clean Air Act); Chapter 70A.25 RCW and Chapter 70A.30 (Motor 
Vehicle Emission Control and Standards); Chapter 70A.45 RCW (Limiting Greenhouse Gas Emissions); Chapter 
70A.55 RCW (Diesel Emissions); Chapter 70A.65 RCW (Greenhouse Gas Emissions - Cap and Invest Program). 

57 See Chapter 90.03 RCW (Water Code); Chapter 90.44 RCW (Regulation of Public Groundwaters); Chapter 
90.42 RCW (Water Resource Management); Chapter 90.46 RCW (Reclaimed Water Use); Chapter 90.48 (Water 
Pollution Control Act); Chapter 90.58 RCW (Shoreline Management Act); Chapter 90.94 RCW (Streamflow 
Restoration).  

58 See Chapter 70A.205 (Solid Waste Management); Chapter 70A.300 RCW (Hazardous Waste 
Management).  

59 See, e.g., Chapter 70A.305 (Model Toxics Control Act); Chapter 70A.325 RCW (Underground Petroleum 
Storage Tanks); Chapter 90.56 RCW (Oil and Hazardous Substance Spill Prevention and Response). 

60 RCW 43.21A.064 (1). 

61 RCW 43.21A.064(3). 

62 RCW 43.21A.064(2). 

63 RCW 90.03.350. 
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53. Ecology is the State’s Dam Safety Office. It “shall have the supervision and
control over all dams and obstructions in streams, and may make reasonable regulations 
with respect thereto concerning the flow of water which [the department] deems 
necessary to life and property below such works from flood waters.”64 This authority 
reaches to when a dam owner or operator of a dam may release impounded water,65 
specifically “… for protection against harm resulting from inundation, regardless of the 
immediate cause of the damage.”66 Thus, Ecology has regulatory jurisdiction over Enloe 
Dam to assure that its owner maintains and operates the dam in safe condition.  

54. Property Ownership. Ecology does not appear to have authority to acquire
and hold a property interest of any kind, including specifically a structure. Ecology owns 
one dam (Zosel Dam on the Okanogan River), although the circumstances associated 
with its acquiring fee title are unknown.67 Another limited exception (not applicable here) 
is where Ecology designates, acquires, and controls a contaminated site for clean-up 
under the Model Toxics Control Act (MTCA).68 We conclude that the District will not 
seek or support such a designation, which would create substantial liability for it whether 
or not dam removal proceeds.  

55. Procurement Method. Ecology does not appear to have authority to
undertake dam removal or any other demolition activity, outside of the context of a 
contaminated site designated under MTCA.69 

56. Permits. Ecology has an Office of Columbia River, whose jurisdiction
includes the Similkameen. It has a broad purpose that could encompass dam removal, and 
even lead responsibility as DRE: “[w]e are implementing projects to meet current and 
future water needs in the Columbia River Basin. By ensuring the region is prepared to 
respond to droughts, our work supports growing communities, the agricultural economy, 
endangered fish, and the natural environment. Sustainable solutions in our watersheds are 

64 RCW 86.16.035.  

65 See Washington Attorney General Letter Opinion 1979 No. 42 (1979). 

66 Id.  

67 Interview with Sage Park, Ecology Regional Director (May 31, 2023). 

68  See https://ecology.wa.gov/Spills-Cleanup/Contamination-cleanup/Rules-directing-our-cleanup-
work/Model-Toxics-Control-
Act#:~:text=The%20Model%20Toxics%20Control%20Act,natural%20resources%20for%20the%20future.  

69 Our analysis here is informed by an interview with Ivy Anderson, Washington Department of Justice (May 
31, 2023). 
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critical to securing a healthy planet for future generations.”70 However, Ecology would 
need to address conflict-of-interest issues to determine whether the Office of Columbia 
River could be DRE while Ecology (as the parent agency) would regulate dam removal 
under state laws.71  
 

57. We have not analyzed whether Ecology could use alternative procurement 
methods, or provide insurance coverage to third parties affected by dam removal, given 
these limitations in authority related to property ownership and construction activities.  
 
C. Washington Department of Natural Resources 
 

58. DNR was created in 1979 to consolidate management of state-owned lands. 
“The purpose of this chapter is to provide for more effective and efficient management of  
the forest and land resources in the state by consolidating into a department of natural 
resources certain powers, duties and functions of the division of forestry of the 
department of conservation and development, the board of state land commissioners, the 
state forest board, all state sustained yield forest committees, director of conservation and 
development, state capitol committee, director of licensing, secretary of state, director of 
revenue, and commissioner of public lands, manage state trust lands for the people of 
Washington.”72 Its enabling statute is located in RCW 43.30, and its specific powers and 
duties are stated in RCW Title 79. 

 
59. DNR manages state-owned lands. These lands are classified in three types, 

as follows: 
 

 Forest Lands.73 DNR has the authority to acquire and manage lands 
“which by reason of their location, topography, or geological formation, 
are chiefly valuable for purpose of developing and growing timber, and 
to designate such lands and any lands of the same character belonging to 
the state as state forestlands.”74 

 

70  https://ecology.wa.gov/About-us/Who-we-are/Our-Programs/Office-of-Columbia-River.  
 
71  See 2022 Memo Appendix 1. 
 
72  RCW 43.30.010. 
 
73  RCW 79.22. 
 
74  RCW 79.22.010. 
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 Natural Areas.75 DNR manages two different subtypes of Natural Areas. 
The first type is Natural Area Preserves. These are “public or private 
areas of land or water which have retained their natural character, 
although not necessarily completely natural and undisturbed, or which 
are important in preserving rare or vanishing flora, fauna, geological, 
natural historical or similar features of scientific or educational value 
and which are acquired” by DNR.76 The preserve system presently 
includes more than 41,344 acres in 58 sites throughout the State.  

 
The second type of Natural Areas are Natural Resources Conservation 
Areas. Natural Resources Conservation Areas are lands that DNR has 
“identified as having high priority for conservation, natural systems, 
wildlife, and low-impact public use values;” or areas of “land or water, 
or land and water, that ha[ve] flora, fauna, geological, archaeological, 
scenic, or similar features of critical importance to the people of 
Washington and that has retained to some degree or has reestablished its 
natural character.”77 When DNR establishes a Natural Area Preserve or 
Natural Resource Conservation Area, it also establishes a management 
plan that details allowed uses, restoration activities, and related 
matters.78  

 
 Aquatic Lands. 79 Aquatic Lands are “all tidelands, shorelands, harbor 

areas, and the beds of navigable waters.”80 These lands include all 
submerged lands that, under the equal Footing Doctrine, were conveyed 

75  RCW 79.70; RCW 79.71. 
 
76  RCW 79.70.020(2).  
 
77  RCW 79.71.020(1)-(2). 
 
78  RCW 79.70.030(1)(a)-(b); RCW 79.71.070. 
 
79  RCW 79.105. 
 
80  RCW 79.105.060(1). 
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from the U.S. to Washington State upon admission to the Union.81 The 
State owns Aquatic Lands in fee title, while DNR manages the lands.82   

 
60. As discussed above, DNR classifies the riverbed of the Similkameen as 

Aquatic Lands. We examine below its authority to acquire the District’s property 
interests in Enloe Dam. 

 
61. Property Ownership. We examine three authorities as the basis for DNR’s 

acquiring the District’s property interests in Enloe Dam.  
 

62. Under RCW 79.10.020, DNR has authority, “when in its judgment it 
appears advisable, to accept on behalf of the state, any grant of land within the state….”83 
Acquisition may occur after a title report and subject to the approval of the Attorney 
General and the Board of Natural Resources. Any such land is classified as Forest Lands 
and managed as such.84 However, Enloe Dam is a structure in the Similkameen River. It 
may not be classified meaningfully as Forest Lands. The authority under RCW 79.10.020 
does not appear relevant to whether DNR may become the DRE.  

  
63. Under RCW 90.28.170, an easement is granted to construct and maintain 

dams on submerged lands for power generation and irrigation purposes. “…[T]he failure 
to maintain and use such dams and works after the same shall have been constructed, for 
a continuous period of two years, shall operate as a forfeiture of all the rights hereby 
granted and the same shall revert to the state of Washington.”85 Such reversion would be 
overseen by DNR, which manages submerged lands.86 This statute is not clearly 
applicable, as the District has maintained the dam even if power generation has ceased. 

81  Illinois Central Railway Co. v. State of Illinois, 146 U.S. 387 (1892). As the Court stated at *435: 
 

“It is the settled law of this country that the ownership of and dominion and sovereignty over lands covered 
by tide waters, within the limits of the several states, belong to the respective states within which they are 
found, with the consequent right to use or dispose of any portion thereof, when that can be done without 
substantial impairment of the interest of the public in the waters, and subject always to the paramount right 
of congress to control their navigation so far as may be necessary for the regulation of commerce with 
foreign nations and among the states.” 

 
82  RCW 79.105.010. 
 
83  RCW 79.10.020. 
 
84  Id. 
 
85  RCW 79.10.020. 
 
86  This statute appears in RCW Title 90, which governs water rights and is administered by Ecology. 
However, this 1911 statute predates Ecology, and its location in Title 90 does not alter its effect, which is that a dam 
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64. Lastly, Senate Bill 5433 (2023), the “Delinquent Aquatic Structures Act,” 
was just enacted. It will be enrolled as a chapter in RCW Title 79. It authorizes DNR to 
acquire “derelict aquatic structures” for the purpose of removal.87 Such structures are 
defined as “… in-water structures where, as a result of … disuse …, conditions exist that 
make the structure unsafe for use, pose a hazard, or pose risks to public health or safety 
or the surrounding environment.”88 Again, the statute is not clearly applicable. Enloe 
Dam is properly maintained and thus is not “derelict” in the ordinary meaning, even 
though power generation has ceased. Further, the statute provides that the owner has 
“primary responsibility” to remove a derelict structure,89 and the District has clearly 
stated that it will not assume such responsibility.  

65. Procurement Method. We turn to whether DNR has authority to demolish 
the structure for the purpose of enhancing the condition of the Aquatic Lands. 

 
66. DNR may undertake many activities for the purpose of management and 

improvement of state-owned lands. These activities include: 
 

 Planning, construction, and operation of conservation, recreational sites, 
area, roads, and trails;  

 
 Planning, construction, and operation of special facilities for 

educational, scientific, conservation, or experimental purposes;  
 
 Improvement of any lands;  

 
 Entering into cooperative agreements with public agencies, nonprofit 

organizations, volunteers, and volunteer organizations regarding the use 
of lands managed by DNR for the purpose of providing a benefit to the 
lands, including use of lands for watershed purposes; carrying out 
restoration and enhancement projects; improving, restoring, or 
enhancing watershed conditions; removing nonnative vegetation; and 
other similar projects; 

would revert to the State of Washington (not Ecology). Under RCW Title 79, DNR administers submerged lands 
beneath the dam. 
 
87  S.B. 5433, Section 3(1). 
 
88  Id., Section 2(3). 
 
89  Id., Section 3(2). 
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 Authorizing individual volunteers and volunteer organizations to 

conduct restoration and enhancement projects on lands managed by 
DNR.90 

 
67. In addition, DNR has authority to undertake specific activities on Aquatic 

Lands. These activities include: planning for land use, management agreements with 
harbor districts, permits and fees for sand and gravel extraction, management of log 
booms, and exchanges of tidelands and shorelands.91 DNR will manage Aquatic Lands to 
achieve the following goals: 

 
“(a)  Foster water-dependent uses; 
 
(b)  Ensure environmental protection; 
 
(c)  Encourage direct public use and access; 
 
(d)  Promote production on a continuing basis of renewable resources; 
 
(e)  Allow suitable state aquatic lands to be used for mineral and material 

production; and 
 
(f)  Generate income from use of aquatic lands in a manner consistent 

with the above goals.”92 
 
68. While DNR has authority under RCW 79.10 to construct a trail or road for 

access for recreation or other beneficial uses, the agency does not appear to have general 
authority to demolish a structure (or undertake other construction activity) on Aquatic 
Lands.93 While S.B. 5433 grants such authority with respect to derelict aquatic structures, 

90  RCW 79.10. 
 
91  WAC 332-30. 
 
92  WAC 32-30-100 ¶ 1. 
 
93  As noted above, upon forfeiture of the statutory easement granted by RCW 90.28.170 DNR would take 
ownership of the dam if it did not require the prior owner (the District or the DRE as the District’s successor) to 
remove the dam from DNR managed State lands. In that scenario, DNR would become the owner of the portion of 
the dam situated on DNR managed lands and theoretically could remove that portion of the dam. DNR could not do 
this, however, without acquiring the additional property that it would need to effect dam removal. We do not think 
the agency would go down this path, acquire these additional lands, and incur the cost of dam removal when it can, 
instead, order the prior owner to remove the dam from its property. 
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we are uncertain whether that statute applies in this circumstance where the District is 
properly maintaining the dam and is not willing to assume primary responsibility for 
removal. 

 
69. Looking Ahead. Having authority to demolish Enloe Dam is the core 

responsibility of the DRE. Given the limitations discussed above, we have not analyzed 
whether DNR has other necessary authorities related to permits, procurement contracts, 
and insurance.94 DNR has stated that it “would still like to remain involved in the 
decision making processes and activities surrounding the disposition of Enloe Dam given 
the management authorities we retain immediately upstream and down river from Enloe 
Dam.”95 This underscores an important principle applicable to all entities analyzed in this 
memo: namely, an agency which chooses not to be DRE itself may actively cooperate in 
the implementation of dam removal.  
 
D. Washington Department of Fish and Wildlife 
 

70. WDFW has a dual mandate. Its paramount responsibility is to preserve, 
protect, perpetuate, and manage the fish and wildlife species of the State.96  It must also 
seek to maximize opportunities for people to hunt, fish, and appreciate fish and wildlife.97   

 
71. Property Ownership. Through its Commission, WDFW has express 

authority to acquire both land and structures. It may “acquire by gift, easement, purchase, 
lease, or condemnation lands, buildings, water rights, rights-of-way, or other necessary 
property, and construct and maintain necessary facilities for purposes consistent” with 

94  DNR does not have a practice of obtaining insurance covering third parties as Additional Insureds in 
connection with construction activities. Interview with Michal Rechner, DNR (May 15, 2023). 
 
95  Letter from Michal Rechner, DNR to BLM, supra at p. 2. 
 
96  RCW 77.04.12. 
 
97  RCW 77.04.12; RCW 77.04.020. WDFW’s enabling statute is located in RCW 43.300. This chapter does 
not provide specific powers and duties, likely because it transferred the powers and duties from the former 
Department of Wildlife to WDFW. See RCW 43.300.005. After the creation of WDFW, the State Legislature 
created several Chapters under RCW Title 77 that specifically pertain to WDFW’s powers and duties. For example, 
RCW 77.04.020 provides the organizational structure of WDFW, which consists of the fish and wildlife commission 
and the director. The commission, which is comprised of nine individuals, establishes hunting, trapping, and fishing 
seasons; regulates the taking of food, fish, and shellfish; has final approval authority for the department’s budget 
proposals; and adopts rules to implement the state’s fish and wildlife laws. RCW 77.04.55(2)-(7). 
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RCW Title 77.98  It may acquire fee title or property interest sufficient for “control and 
tenure.”99 
 

72. WDFW has adopted a guidance document that outlines its program, vision, 
and policies for land acquisitions.100 It will be “strategic and selective” and will acquire 
“lands that provide the highest benefit to fish and wildlife and the public.”101 As to the 
first element of its dual mandate, it seeks to acquire key habitat for priority species.102 
Beyond individual species, it “acquires and manages lands that provide substantial 
benefits to multiple fish and wildlife species or are important for specific ecological 
processes.”103 As to the second element of its mandate, WDFW assesses the opportunities 
for public access to wildlife resources for hunting, fishing, and wildlife viewing.104 It 
takes into account demographics, economics, and the needs expressed through public 
comment, and it follows applicable policies of management plans.105 

 
73. WDFW is funded through appropriations, revenues from the sale of hunting 

and fishing licenses, and grants. Given its legal obligations for fiscal management, 
WDFW applies two criteria in considering a potential land acquisition: (a) land that 
already exists in its healthy, natural state, and already provides a high quality recreational 
opportunity is a more economical addition to the lands portfolio than land that needs 
significant enhancement or restoration; and (b) where restoration or development 
improvements are necessary, the improvements must be feasible and cost effective.106 We 
understand that WDFW has a policy that it will not use operating budget funds for land 
acquisition, relying instead on State and federal grants for that purpose.  

 
74. WDFW has authority to acquire a property interest and to dispose of any 

interest so acquired when to do so is in the public interest. “The director shall maintain 

98  RCW 77.12.037.  
 
99  Interview with Karen Edwards, WDFW (May 30, 2023). 
 
100  WDFW, Lands 20/20: A Clear Vision for the Future (July 2005), available at 
https://wdfw.wa.gov/sites/default/files/publications/00726/wdfw00726.pdf. 
 
101  Id. at 5. 
 
102  Id.at 13. 
 
103  Id. at 14. 
 
104  RCW 77.04.012; RCW 77.04.020. 
 
105  WDFW, Lands 20/20, supra.  
 
106  Id. at 24. 
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and manage real or personal property owned, leased, or held by the department and shall 
control the construction of buildings, structures, and improvements in or on the property 
…. If the commission determines that real or personal property held by the department 
cannot be used advantageously by the department, the director may dispose of that 
property if it is in the public interest.”107 WDFW staff understand this statute to authorize 
property ownership with the intent to demolish a structure, provided the demolition 
advances WDFW’s mandate as stated in RCW 77.04.012 – here, to protect fish and 
wildlife species.108 

75. If WDFW were interested in being the DRE, but the Attorney General
concludes that its authority to acquire Enloe Dam for the sole purpose of demolition is 
unclear, then limited legislation could be advanced to establish that authority. The 
legislation could be framed for the purpose of fisheries restoration on the Similkameen or 
more generally.109 

76. Procurement Method. WDFW uses design-bid-build as its typical
procurement method.110 Using this method, it has completed many restoration projects on 
state-owned and other lands.111 For example, WDFW led the Fir Island Farm Restoration 
Project which set back nearly 5,800 feet of dike, removed 3,400 feet of marine dike, built 
a 7-acre drainage storage pond and pump station, and restored 131 acres of tidal marsh 
and tidal channels, which are important habitats for juvenile Chinook salmon and other 
fish and wildlife.112  

77. RCW 39.10 establishes “Alternative Public Works Contracting
Procedures.” It authorizes WDFW (like other State agencies) to use an integrated 
procurement method, including design-build.113 “The legislature finds that the traditional 
process of awarding public works contracts in lump sum to the lowest responsible bidder 
is a fair and objective method of selecting a contractor. However, under certain 

107 RCW 77.12.210. 

108 Interview with Karen Edwards, supra.  

109 See discussion in paragraph 34 regarding State agencies only having authority expressly granted or by 
necessary implication. 

110 Interview with Kristen Kuykendall, WDFW (March 30, 2023). 

111 WDFW, Lands 20/20, p. 14. 

112  WDFW, “Fir Island Farms Restoration Project,” available at https://wdfw.wa.gov/species-habitats/habitat-
recovery/puget-sound/estuary-restoration-projects/fir-island-farms-restoration-project#updates. 

113 RCW 39.10. 
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circumstances, alternative public works contracting procedures may best serve the public 
interest if such procedures are implemented in an open and fair process based on 
objective and equitable criteria.”114 The applicable criteria permit use of design-build for 
a project with an estimated cost over $2 million where: 

“(a)  The construction activities are highly specialized and a design-build 
approach is critical in developing the construction methodology; or 

(b) The projects selected provide opportunity for greater innovation or
efficiencies between the designer and the builder; or

(c) Significant savings in project delivery time would be realized.”115

78. If it became the DRE, WDFW may reasonably conclude that removal of
Enloe Dam satisfies these criteria.  The project will certainly cost more than $2 
million.116 In-water demolition is complex and specialized. Innovative design will be 
needed to minimize damages arising from sediment release. And having one contractor 
responsible for design and implementation will save time relative to a traditional method 
where unforeseen circumstances (e.g., unexpected toxicity in reservoir sediments) could 
result in disputes between the owner, designer, and construction contractor with respect 
to responsibility for the cost to address those circumstances. While the DRE (whoever it 
is) will select the procurement method in the future, we are confident that design-build 
will be available to WDFW under RCW 39.10.  That said, WDFW staff stated that the 
agency has not used this authority and instead has uniformly used design-bid-build.117 

79. Insurance. WDFW is self-insured, along with other State agencies, under a
program administered by the Washington Department of Enterprise Services (DES). The 
total coverage is $50 million for all agencies for a two-year period.118 That amount of 
coverage may be needed, or more, with respect to the potential impacts of sediment 

114 RCW 30.10.200. 

115 RCW 39.10.300. 

Under RCW Title 39, a Project Review Committee (PRC) certifies public agencies to use design-build or 
other alternative methods. RCW 39.10.250(1). In the alternative, the PRC may certify individual projects. RCW 
39.10.250(2). 

116 Interfluve, Enloe Dam Removal Concept Plan (June 1, 2021), Appendix C (estimating probable 
construction cost of $3.3 - $51.1 million, exclusive of insurance and contingencies). 

117 Interview with Kristen Kuykendall, supra.  

118 Interview with Sam Taylor, WDFW (May 30, 2023). 
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discharge on downstream beneficial uses.119 However, WDFW may obtain a wide range 
of commercial insurance policies with DES’s approval.120 State agencies use an 
“Enterprise Risk Management” approach with respect to their activities.121  

80. Direct consultation with DES will be necessary to determine whether a
comprehensive insurance program (as described in Section VII.D of the 2022 Memo) 
could be secured if WDFW were the DRE.122 Specifically, whether WDFW could obtain 
coverages sufficient to cover liability exposure related to sediment discharges and 
whether it could name the District as Additional Insured in applicable policies.   

81. Permits. WDFW has implied authority to apply for and accept permits
necessary to implement construction activities subject to RCW 77.12.210. It did so for 
the Fir Island Farms Restoration Project.123 

E. Colville Tribes

82. The Colville Tribes are a federally recognized tribe located in northeastern
Washington. Their reservation is 1.4 million acres. Their ancestral lands included the 
Similkameen River.  

83. Colville Tribes have a Tribal Law and Order Code.124 This authorizes the
formation of government corporations and limited liability companies,125 nonprofit 

119 We expect to be able to secure indicative coverages and pricing for a comprehensive insurance program 
once a Feasibility Study (including its proposed measures for sediment management and discharge) has been 
completed and is available for review by underwriters. 

120 Washington Department of Enterprise Services (DES), https://des.wa.gov/policies-legal/risk-
management/commercial-insurance-policies. 

121 DES, https://des.wa.gov/policies-legal/risk-management/enterprise-risk-management.  

122  As one example, DES permits a state agency to obtain excess liability insurance. This “protects the state’s 
self-insurance liability program for damages in excess of the self-insured retentions that the state is legally obligated 
to pay arising from personal injury, property damage, advertising injury, or errors and omissions to a third party.” 
WDES, https://des.wa.gov/policies-legal/risk-management/commercial-insurance-policies#EL. As a precedent, the 
Klamath River Renewal Corporation, as the DRE for the Lower Klamath Project, was able to secure general liability 
coverage for non-contaminated sediment, to supplement the coverage for contaminated sediment under a pollution 
liability policy.  

123 Interview with Karen Kuykendall, supra. 

124 https://www.colvilletribes.com/current-code. 

125 Tribal Code 7-1-2. 



Candidates for Enloe Dam Removal Entity 
June 20, 2023  

30 

corporations,126 and business corporations.127 These different forms of corporation are 
intended to advance the economic and cultural interests of the Tribes.  

“The Tribes and its members have endured a century of economic deprivation and 
oppression. This fact has been recognized by the Congress of the United States 
through numerous Acts intended to assist in the development of Indian resources. 
There is now a need and an opportunity to develop Colville natural resources and 
human resources to provide a standard of living and education to all tribal 
members equal to that of all citizens of the United States. The Tribes adopt this 
Chapter in order to meet the following independent goals; 

(1) carry out a constitutional mandate;

(2) develop and manufacture tribal natural resources to obtain the
highest value possible for those resources;

(3) raise the standard of living and education for all Tribal members;
and

(4) enter into and take advantage of other business and commercial
opportunities available to the Tribes.”128

84. Property Ownership. Colville Tribes own lands off the Colville
Reservation.129 The Tribal Code authorizes tribal nonprofit corporations to hold any form 
of property interest, without regard to location.130 It is less specific as to governmental 
corporations and LLCs, authorizing them to use those powers set out in their bylaws or 
operating agreements as applicable.131 

85. The Tribal Code states a policy “… to restore, preserve, protect and
perpetuate the fish and game resources (wildlife) on the Colville Indian Reservation, the 

126 Tribal Code 7-2-1. 

127 Tribal Code 7-3-1. 

128 Tribal Code 7-1-2(C). 

129  Tribal Code 7-1-10 authorizes a governmental corporation to do so, subject to certain requirements with 
respect to trust status. 

130 Tribal Code 7-2-5(d). 

131 Tribal Code 7-1-9. 
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North Half, and off the Colville Reservation to the extent that wildlife passes through or 
would pass through the usual and accustomed fishing grounds and stations, hunting areas, 
or aboriginal lands of the Tribes.”132 This policy, in combination with Tribal Code Title 
7, appear sufficient to authorize the acquisition of off-Reservation properties for the 
purpose of fisheries restoration. In fact, the Tribe has acquired many such properties 
using grants from Bonneville Power Administration and other sources.133 
 

86. Permits. Dam removal will be subject to various federal and State permits 
as specified in Appendix 1 of the 2022 Memo. The Tribal Code does not specify how 
Colville Tribes, as a sovereign nation, approaches State permits for off-Reservation 
activities. As a matter of practice, the Tribes have applied for and accepted such State 
permits, provided the terms were limited to the activities and did not address broader 
issues between the Tribes and State (such as hunting and fishing rights).134  
 

87. Procurement Method. The Tribal Code authorizes corporations to “make 
contracts and incur liabilities….”135 It does not specify or prohibit any specific 
procurement method for a construction activity. As a matter of practice, the Tribes have 
used a Request for Proposal (RFP) for activities involving a complex design or 
construction methods. RFP is similar to design-build, where one contractor is responsible 
for design and construction.136 

88. The Tribal Code does not appear to resolve choice of law for a dispute 
between a tribal entity and a contractor, and specifically, whether the dispute is subject to 
the exclusive jurisdiction of the Tribal Court. As a matter of practice, the Tribes have 
tended to specify Tribal Court as the exclusive venue, although they have agreed to an 
arrangement where a dispute goes to a dispute panel (not arbitration) subject to appeal to 
U.S. District Court.137  

 
89. Insurance. The Tribal Code does not resolve whether a tribal corporate 

entity is to hold insurance with respect to a construction activity, and specifically, insure 
third parties such as the District. As a matter of practice, the Tribes have required 

132  Tribal Code 4-1-2. 
 
133  Interview with Charissa Eichman, Office of Reservation Attorney (May 15, 2023). 
 
134  Id. 
 
135  Tribal Code 7-2-5(h). 
 
136  Interview with Charissa Eichman, supra. 
 
137  Id. 
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contractors to hold insurance, and the terms varied based upon the risks associated with 
the construction activity.138 

F. Washington State Business Structures

90. Washington State law permits various Business Structures.139 The two
relevant to this memo are: nonprofit corporation and limited liability company (LLC). 
We conclude that either form has the authorities sufficient to meet the DRE’s 
responsibilities. 

91. Nonprofit Corporation. This is a form of corporation exempt from income
taxation due to its dedication to the public interest. That status creates eligibility for 
grants from charitable foundations and federal and state agencies. 

92. Under the Washington Nonprofit Corporation Act of 2021,140 a nonprofit
corporation has “…perpetual duration and has the same powers as an individual to do all 
things necessary or convenient to carry out its affairs including, without limitation, power 
to: 

(1) Sue and be sued, complain[,] and defend in its corporate name; …

(4) Purchase, receive, lease, or otherwise acquire, and own, hold,
improve, use, and otherwise deal with, real or personal property, or
any legal or equitable interest in property, wherever located;

(5) Sell, convey, mortgage, pledge, lease, exchange, and otherwise
dispose of all or any part of its property; …

(7) Make contracts; make guarantees that may reasonably be expected to
benefit, directly or indirectly, the guarantor corporation; incur
liabilities; borrow money; issue notes, bonds, and other obligations;
and secure any of its obligations by mortgage or pledge of any of its
property or income; …

138 Id. 

139  Washington Secretary of State, “What are Washington State Business Structures?,” available at: 
https://www.sos.wa.gov/corporations-charities/frequently-asked-questions-faqs/what-are-washington-state-business-
structures.  

140 RCW 24.03A.005. 
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(9)  Be a promoter, partner, shareholder, member, trustee, associate, or 
manager of any partnership, joint venture, trust, or other entity; 
 

(10)  Conduct its activities, locate offices, and exercise the powers granted 
by this chapter within or without this state; … 

 
(16)  Carry on a business, …; and 

 
(17)  Make payments or donations, or do any other acts, not inconsistent 

with law, that further the purposes, activities, and affairs of the 
corporation.”141 
 

93. We conclude that a nonprofit corporation may be formed, or an existing 
nonprofit corporation may agree, to become the DRE. It will have the authorities 
necessary to hold property interests in Enloe Dam, enter into a procurement contract for 
removal of the dam (including use of alternative procurement methods), apply for and 
receive permits, and obtain a comprehensive insurance program, provided that its bylaws 
authorize such responsibilities. The Klamath River Renewal Corporation was formed to 
remove the Lower Klamath Project, taking advantage of a similar range of authorities 
available under California law.142 

 
94. LLC. This is a form of corporation designed to undertake activities while 

limiting the liability of its founders and members. “A limited liability company may be 
formed under this chapter for any lawful purpose, regardless of whether for profit. Unless 
this chapter, its certificate of formation, or its limited liability company agreement 
provides otherwise, a limited liability company has the same powers as an individual to 
do all things necessary or convenient to carry on its activities.”143  

 
95. We conclude that an LLC may be formed, or an existing LLC may agree, to 

become the DRE, and that it will have the authorities necessary to discharge all of the 
responsibilities, provided the LLC agreement144 authorizes such responsibilities. 

 
96. Governance is the primary difference between a nonprofit corporation and 

LLC in terms of suitability to become the DRE. Other things being equal, governance is 

141  RCW 24.03A.140. 
 
142  See https://klamathrenewal.org.  
 
143  RCW 25.15.031. 
 
144  RCW 25.15.006(8). 
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simpler for an LLC, given the standards of conduct145 and procedures146 for the Board of 
Directors of a nonprofit corporation. 
   

97. It is possible that an existing nonprofit corporation may form an LLC to 
undertake dam removal, providing additional liability protection for its Board of 
Directors while retaining the nonprofit’s capacity to raise charitable donations. This 
arrangement is being used by Mainspring Conservation Trust, a nonprofit land trust, 
which formed an LLC to undertake the removal of the Ela Dam on the Oconaluftee River 
in western North Carolina.147 
 

IV. 
DUE DILIGENCE AFTER FEASIBILITY STUDY 

 
98. This memo is intended to provide directional guidance for the selection of a 

DRE after Trout Unlimited completes a Feasibility Study including conceptual design for 
removal of Enloe Dam. If the District and key stakeholders agree that dam removal is 
feasible, the identity of the DRE will be ripe for decision. 

 
99. The selection of a DRE will be primarily driven by non-legal factors. Some 

of these factors are: 
 

 Is any existing entity interested in assuming the burden of the DRE’s 
responsibilities? If yes, is the entity prepared to resolve issues related to 
its legal authorities to undertake and complete this project on time and 
within budget? It would be useful for the entity to prepare its own 
analysis focusing on specific mechanisms or strategies to address any 
limitations in such authorities as necessary for the success of this 
project. We emphasize that a state agency (or BLM) may seek special 
legislation to establish or confirm its authorities necessary to be the 
DRE for Enloe Dam. 

 
 Is an entity prepared to negotiate the Transaction Agreement with the 

District as the basis for proceeding into the Permit Phase, as 
recommended in paragraphs 74 – 76 of the 2022 Memo? 

 

145  RCW 24.03A.495. 
 
146  RCW 24.03A Part II Articles 1 (Members and Memberships), 2 (Delegates), 3 (Membership Meetings and 
Voting), 4 (Board of Directors), 5 (Meetings and Actions of the Board), and 6 (Officers). 
 
147  Mainspring Conservation Trust, https://www.mainspringconserves.org/news/efforts-to-restore-the-
oconaluftee-river-advances/.  
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 Does an entity have the capacity to manage all aspects of Permit and 
Implementation Phases?  There will be routine and multiple demands 
requiring real-time responses. Is that capacity internal or via 
consultants?   

 
 How will key stakeholders cooperate in the governance of this project? 

Whoever the DRE will be, such cooperation will be critical for success. 

 Does an entity have independent funding capacity, supplementing 
whatever grant funds are secured, in the event that the cost of project 
completion exceeds grant funds? 

V. 
CONCLUSION 

 
100. From a legal perspective, several entities are potentially eligible to become 

the DRE and assume the responsibilities described in paragraphs 70 - 76 of the 2022 
Memo. This memo is intended as guidance for the future deliberations of Trout 
Unlimited, the District, Tribes, and other key stakeholders, if the Feasibility Study 
supports a “go” decision for removal of Enloe Dam. 
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Focus on: Future of Enloe Dam

Enloe Dam is owned by the Okanogan Public Utility District (OPUD) and located on north central Washington’s 
Similkameen River. It was constructed by the Okanogan Valley Power Company in the early 1920s to provide power 
to nearby communities. However, the dam has not operated or provided any benefits since hydropower 
production ceased in 1958. In the fall of 2018, the Okanogan Public Utility District (OPUD) determined that it would 
be uneconomical to repower the dam. The OPUD and interested parties are now considering the future of the 
facility, and with that, the future aquatic resources of the Similkameen River.

Fishh productionn potentiall 
Natural resource agencies, tribes and interested parties have long inquired about the fish production potential 
above Enloe Dam. Based upon a survey conducted in 1983, the river supports more than 340 miles of potential 
salmon and steelhead habitat, including access to substantial cold water spawning and rearing habitat in 
Washington and British Columbia. Just downriver of the dam is a falls, known as Similkameen Falls or Coyote Falls. 
While historically considered a barrier to upstream migration of salmon and steelhead (including a variety of 
interpretations of a tribal legend about coyote blocking the river to salmon), there is historical evidence of 
anadromous fish above the falls and the dam site. As recent as 2020, Chinook salmon were observed above the 
falls at the base of Enloe Dam. If Chinook can ascend the falls, it is likely that higher-jumping steelhead can as well.
Furthermore, the Similkameen flows into the Okanogan River at the town of Oroville, which continues to the 
Columbia River. This connection provides opportunity for supporting regional and ocean fisheries. 

Assessingg thee futuree off Enloee Damm 
Now that OPUD has decided not to pursue repowering the dam, a number of state and federal agencies, tribes and 
organizations are interested in the future of the dam. There are at least two options to consider: leave the dam in 
the river or remove it.

Leaving the dam in place is the status quo and requires OPUD to be responsible for the ongoing cost and liability of 
safely managing the dam. To date, OPUD has demonstrated the ability and provided resources to do this. Although 
leaving the dam in place would avoid a substantial investment in dam removal, the structure is a barrier to habitat 
connectivity in and along the river. This includes blocking the passage of fish, such as Upper Columbia Spring 
Chinook salmon and steelhead, listed under the U.S. Endangered Species Act. 

Enloe Dam on the Similkameen River
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Removing the dam and restoring the impacted area would return the landscape to a more natural configuration 
and have significant environmental benefits. However, dam removal, including managing the sediment trapped 
behind the dam, will require substantial funding. OPUD is not actively pursuing this option due the uncertainty 
about the cost of dam removal, who would be responsible for it, and who would pay for it, but it has expressed 
openness to considering the option. 

Where are we now? 
The OPUD is currently making repairs to the penstocks as part of compliance with State Dam Safety Regulations. 
This will allow them to regain some control of flow over the dam and to assess the structural integrity of the dam. 
The repair work improves OPUD’s operational capabilities at the dam while the assessment will provide structural 
safety information. These outcomes support ongoing safety needs as well as dam removal. 

Sediment surveys and investigations were conducted by the U.S. Geological Survey in 2019 and 2020 to determine 
sediment volume and contamination. A report should be complete by Spring 2021 and will help inform how to 
manage the sediment. It will also inform a conceptual dam removal plan being commissioned by the Confederated 
Tribes of the Colville Reservation from the company Interfluve. 

The Colville Tribes, local and national non-governmental conservation organizations, federal agencies, and 
Washington state agencies have expressed interest in working with the OPUD to assess the feasibility and cost of 
dam removal. Once these parties have a clearer idea of the cost and any technical challenges associated with dam 
removal, it will be possible to develop a funding plan and timeline. 

Interested Washington state agencies include: 
Department of Fish and Wildlife 
The Department of Fish and Wildlife seeks to preserve, 
protect and perpetuate fish, wildlife and ecosystems while 
providing sustainable fish and wildlife recreational and 
commercial opportunities. It plays an important role in 
promoting, assessing, and implementing salmon and 
steelhead recovery in the Columbia Basin and statewide, and 
permits and provides technical advice for dam removals and 
other restoration projects. Contact Michael Garrity at 
360-810-0877 or michael.garrity@dfw.wa.gov

Recreation and Conservation Office 
Salmon Recovery Funding Board 
The board is a governor-appointed group charged with 
administering federal and state funding to restore salmon 
populations. The Recreation and Conservation Office provides 
support to the board and manages the distribution of that 
funding to acquisition and restoration projects. Fish passage 
construction projects, along with all levels of feasibility, 
design, and permitting are eligible grant activities. Grant 
applications are accepted yearly, beginning in March and 
concluding in June, with funding decisions in September. 
Contact Marc Duboiski at 360-867-8646 or 
marc.duboiski@rco.wa.gov 

Department of Ecology 
Ecology’s Dam Safety Office (DSO) ensures OPUD manages 
the dam safely. DSO is working with them on their penstock 
repair project and will permit dam removal if that option is 
pursued. Ecology also ensures actions at the dam comply with 
regulations for water quality, toxic sediments, and 
environmental review. Ecology completed this for the repair 
project and would be involved in any effort to remove the 
dam. Contact Sage Park at 509-457-7120 or 
sage.park@ecy.wa.gov 

Department of Natural Resources 
DNR manages state-owned aquatic lands, which are lands 
defined by the Washington State Constitution and further 
clarified by state and federal laws. DNR will continue to 
engage in management of the Similkameen River consistent 
with the guidelines of its jurisdiction. The Similkameen River 
was meandered (a type of survey) by the federal government. 
Based on this, DNR considers the entire river to the Canadian 
border to be navigable, asserting state ownership of the beds 
and shores of the river that were not otherwise conveyed. 
However, given the uncertainties regarding ownership in the 
immediate vicinity of Enloe Dam, DNR has concluded that it 
will not seek a use authorization for Enloe Dam as it exists 
today or for its reservoir. Contact Thomas Gorman at  
360-701-7692 or thomas.gorman@dnr.wa.gov

ADA accommodations
To request ADA accommodation, call Ecology at 360-407-6872, email WRpubs@ecy.wa.gov or visit 
https://ecology.wa.gov/accessibility. For Relay Service or TTY call 711 or 877-833-6341. 
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To: Warren Colyer and Lisa Pelly, Trout Unlimited 

From: Michael Whelan, PE, and Kyle Gustafson, PE, Anchor QEA, LLC 

cc: Heather Page and Chris Andersen, Anchor QEA, LLC 

Re: Enloe Dam Removal Project – Sediment Removal and Management Options 

The Enloe Dam, located on the Similkameen River (river) northwest of Oroville, Washington, is being 
considered for removal to allow access to improved river habitat and support recovery of impacted 
fish populations. Sediment that has accumulated behind the dam may need to be removed and 
managed to support dam removal, while avoiding adverse impacts to aquatic resources downstream 
as well as properties adjacent to the river. Determining how to manage the accumulated sediment is 
a critical project consideration and cost driver for planning efforts associated with dam removal.  

The purpose of this technical memorandum is to document the results of a desktop study of 
sediment removal and management options related the removal of Enloe Dam. This document will 
discuss the characteristics of the accumulated sediment, potential methods for removal, placement 
alternatives, environmental and construction permitting considerations, and a preliminary cost 
estimate for sediment removal. 

Executive Summary 
This technical memorandum summarizes an assessment of sediment management at Enloe Dam and 
has been prepared to aid in the feasibility evaluation of dam removal. There is currently 
approximately 2.94 million cubic yards (cy) of accumulated sediment behind Enloe Dam that must be 
managed during dam removal activities. Previously conducted sediment characterization studies 
were reviewed to inform this memo, including work conducted by the US Geological Survey (USGS) 
and the Washington State Department of Ecology (Ecology). Sediment composition, including grain 
size distribution and chemical contamination, is discussed based on the findings from the USGS and 
Ecology studies. These studies found the sediment is predominantly fine- to medium-grain sand with 
some silt and coarse-grained material and pebbles, without significant horizontal bedding structure 
apparent in the deposit.  

Certain metals, including arsenic, were found to be present in the sediment at elevated 
concentrations, likely enhanced by historic mining and milling operations in the upstream watershed. 
The distribution of elevated metals concentrations is not uniformly distributed, varying depending on 
depth and proximity to the dam. While certain metals were found at relatively elevated 
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concentrations, the Ecology study indicated that sediment would not be considered a dangerous or 
hazardous waste by state or federal regulations.  

Sediment removal techniques relevant to site conditions are presented, including staged sediment 
release downstream, mechanical dredging, hydraulic dredging, and the use of traditional (land-
based) excavation equipment. The use of land-based excavation equipment, paired with a staged 
lowering of the impoundment water level, appears well-suited to site and sediment conditions, in 
part because it reduces the need to implement extensive sediment dewatering operations. Sediment 
placement and disposal options are discussed, including opportunities for beneficially using portions 
of the removed sediment volume. Additional work is required to identify and obtain approvals for a 
feasible area for final sediment placement or disposal, which will involve additional discussions with 
Bureau of Land Management (BLM) and potentially with local land and business owners. 
Environmental and construction permitting are discussed, including regulatory classification of the 
sediment that would be removed, and how permitting efforts may affect sediment management 
techniques. Additional sampling and data collection needs will be driven in part by discussions with 
relevant permitting and environmental agencies in future phase(s) of this effort. 

A preliminary cost estimate is presented that includes a range of potential sediment removal 
quantities. A preliminary cost projection for removing all accumulated sediment and placing the 
material on an adjacent land parcel is approximately $90,000,000, but costs would rise significantly, 
to as much as $290,000,000 in the cost projection presented here, if disposal at a commercial landfill 
is required.  

In conclusion, sediment management will be a major consideration in the feasibility assessment of 
dam removal. Several construction methods appear well suited to sediment management, but 
additional clarification is anticipated as part of subsequent feasibility studies on topics of permitting, 
final sediment placement or disposal, and potential sediment removal volume.  

Overview 
Enloe Dam (hereafter referred to as the dam) was constructed in the early 1920s to provide a source 
of hydropower to Oroville, Washington, and customers in the Okanogan Valley. Hydropower 
generation at the dam ceased in 1958, but the dam remains in place on the river (Inter-Fluve 2021). 
Currently, the dam does not produce electricity, provide flood protection, or act as a point of 
irrigation diversion. Dam removal is being considered by Trout Unlimited, the Confederated Colville 
Tribes, and other interested parties to open access to cold water habitat, strengthen native 
anadromous salmonid populations, improve fishing opportunities, and reconnect natural processes 
such as gravel recruitment and debris transport downstream. 

A significant aspect of dam removal will be to determine how to effectively manage the sediment 
that has accumulated behind the dam. Dams prevent the natural transport of sediment, which 
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typically accumulates upstream of the structures due to the barrier formed by the dam, the 
decreased flow velocity in the upstream river reach, and the lack of downstream transport options. 
The most recent estimate of the volume of sediment accumulated behind the dam is between 
2.78 million and 2.94 million cy, which was measured by USGS using a bathymetric survey conducted 
in 2020 (USGS 2022a). 

Three sediment management alternatives were identified for dam removal in previous studies 
(Inter-Fluve 2016, 2021): 

Passively allowing the accumulated sediment to transport naturally downstream after dam
removal
‒ This alternative would involve no sediment removal via dredging, and all accumulated 

sediment would be eventually be released downstream, particularly during high runoff 
or flood events. 

Dredging and disposal of all accumulated sediment prior to dam removal
A combination of those two approaches
‒ An intermediate situation between releasing all material downstream and dredging all 

the accumulated sediment 

Releasing all the accumulated sediment downstream would be expected to impact downstream 
segments of the river, especially in areas with reduced channel slopes, although it would re-establish 
a form of natural riverine sediment transport that existed historically, prior to dam construction. A 
preliminary study concluded that whatever sediment is released will tend to redistribute downstream 
in the channel between the towns of Oroville and Tonasket due to reduced channel slope (Inter-
Fluve 2021). Fine grained material that does not end up deposited in this channel reach will likely be 
further transported past the area with reduced channel slope. Releasing a considerable volume of 
accumulated sediment could therefore reconfigure sediment deposition patterns, create an 
expansion of the floodplain, and impact habitat and properties adjacent to the river.  

Meanwhile, dredging or excavating the sediment behind the dam will significantly affect the logistics 
and economic realities of dam removal due to its relatively high costs. Dredging can be very 
expensive and requires identification of a suitable location for disposing of the sediment as part of 
any viable alternative, as is discussed further herein. 

Review of Sediment Conditions 
Several studies have been conducted on either the dam or the accumulated sediment within the dam 
impoundment (Nelson 1972; Entrix 2007; Inter-Fluve 2016, 2021; USGS 2022a; Ecology 2023). 
Findings from these reports related to sediment management are summarized in this section, 
including volume estimates of the total quantity of accumulated sediment, material composition, and 
potential contamination. 
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Sediment Volume Estimates 
The existing dam has formed a reservoir approximately 2 miles long and averages 250 feet wide 
(Entrix 2007). This reservoir causes substantially reduced streamflow velocities, which results in 
sediment deposition behind the dam. Several studies have been conducted to estimate the volume 
of sediment in the dam (Nelson 1972; Entrix 2007; USGS 2022a). Those estimates and the year they 
were performed are listed in Table 1. 

Table 1 
Summary of sediment volume estimates in the Enloe Dam impoundment 

Source of Estimate Estimated Sediment Volume (cy) Reference 

USGS 1972 1,790,000 Nelson 1972 

MaxDepth Aquatics 2006 2,430,000 Entrix 2007 

USGS 2020 2,780,000 to 2,940,000 USGS 2022a 

The most recent estimate, performed by USGS in 2020, was based on a comparison with bathymetric 
survey data and riverbed profiles conducted in 2020 to historic survey data collected prior to dam 
construction. This range of sediment volume is the most representative estimate of sediment 
accumulation within the dam impoundment area. The high range of this estimate (2.94 million cy) is 
used later in this memorandum as the highest potential volume of sediment removal currently in the 
impoundment. The volume estimates performed in different years indicate that the total volume of 
sediment is increasing as time progresses. 

To put the volume of sediment within the dam impoundment area into perspective, if placed over the 
area of a standard football field, the total height of sediment would be approximately a quarter mile 
(1,300 feet). Examples of sediment removal operations that dredge volumes of this magnitude include 
dredging for improving vessel access to ports, harbors, or industrial river channels. 

Depths of sediment accumulation were quantified in the Ecology report (2023). Continuous resistivity 
profiling was used to provide estimates of sediment thickness from the sediment surface to cobbles 
or bedrock. Sediment thickness ranged from 6.5 feet at the upstream end of the impoundment to 40 
feet immediately upstream of the dam, which represents the thickest portion of the deposit. 

Material Composition 
Material composition is an important aspect of sediment management because it influences dredging 
methodology and potential options for disposal or use of the dredged material. The following 
sections describe the physical and chemical properties of the sediment in the dam impoundment. 



April 14, 2023 
Page 5 

Grain Size Distribution and Organic Carbon Content 
The USGS conducted sediment sampling within the dam impoundment in 2019, which included an 
assessment of sediment grain size distribution, organic carbon content, and concentrations of select 
elements (USGS 2022b). Sediment cores were collected at six locations upstream of the dam during the 
2019 sampling event, with 27 surface grab samples analyzed within the dam impoundment. The surficial 
grab samples were analyzed for grain size distribution, which was described as follows: “Surficial sediment 
was typically medium to coarse grain sand with limited silt-sized material. Very coarse sand sediment was 
deposited in areas where the overlying surface water was shallow enough to allow wind-induced waves 
to resuspend and remove finer grain material from the sediment bed surface” (USGS 2022b). 

Grain size distribution results from the six deeper sediment cores collected within the impoundment 
were similar to the surficial samples: “The cored sediment appeared to consist of generally 
well-sorted and rounded medium sands without appreciable horizontal bedding of sedimentary 
structure […] The general sediment size distribution in both surficial and subsurface sediment 
samples was similar, predominantly fine and medium sand” (USGS 2022b). 

Sediment samples were analyzed for organic carbon, the results of which are summarized thus: 
“TC [total carbon] in surficial sediment ranged from 0.07 to 0.78 percent, with a median 0.22 percent 
[….] higher carbon concentrations were present in the buried sediment with TC concentrations 
ranging from 0.36 percent to 5.78 percent, with a median of 2.07 percent” (USGS 2022b). 

Based on the USGS sampling effort, the accumulated sediment is predominantly fine- to 
medium-grain sand with some silt and coarse-grained material and pebbles, without significant 
horizontal bedding structure apparent in the deposit. Very little silt, clays, or organic carbon was 
identified in the samples. The material composition indicated by the USGS and Ecology sampling 
efforts are conducive to most common methods of sediment dredging as minimal cobble, boulders, 
or debris were identified that may complicate removal efforts. 

Chemical Analysis 
During their sediment investigation, the USGS also conducted an analysis of trace elements in the 
impounded sediment, to determine whether certain metals of concern, such as mercury, cadmium, or 
arsenic, are present in elevated concentrations, a potential result of currently operating and historic 
mining and milling operations upstream of the dam as well as naturally occurring minerals in the 
contributing watershed (USGS 2022b). Elemental sampling analysis found that several elements were 
substantially enriched, including silver, arsenic, gold, bismuth, cadmium, copper, manganese, 
antimony, selenium, tin and tellurium. Elemental concentrations in deeper sediments were often 
higher than concentrations found in surficial sediments. Concentrations of arsenic are discussed 
further, relative to various established reference criteria, in this subsection. 



April 14, 2023 
Page 6 

Ecology recently completed a Site Sediment Characterization Study to reduce the data gaps 
associated with sediment characterization (Ecology 2023). The Ecology study focused on the 
following objectives: 

Assess the accumulated sediment thickness throughout the impoundment.
Fill in data gaps from other sediment studies to thoroughly characterize trace element and
other chemical concentrations, including organic compounds such as pesticides and volatile
organic compounds.
Characterize surface sediments downstream of the dam.
Assess metals mobility through the use of leachability tests.

Several high-level conclusions can be drawn from the Ecology study: 

Arsenic is present in the sediment deposits, but leaching test results indicated that the
sediment would not likely be considered a hazardous or dangerous waste per Washington
waste disposal regulations (WAC 173-303-09). Additionally, arsenic leachability levels were
found to have a low potential to influence groundwater quality if the sediment were to be
dredged and relocated to an upload area for disposal.
The distribution of elevated arsenic concentrations does not follow a consistent spatial
distribution but appears to exist in variable “pockets” of elevated concentrations.
Sulfide concentrations were elevated compared to both the Washington Cleanup Screening
Level (CSL) and Sediment Cleanup Objective (SCO) levels.
Organic contamination testing results for the core and grab samples collected within the dam
impoundment indicate that polychlorinated biphenyls (PCBs) and pesticides were all below
laboratory non-detect values. Some polycyclic aromatic hydrocarbons (PAHs) were above
detection limits, but all samples were substantially lower than both the Washington CSL and
SCO levels.

Additional sediment characterization efforts may be required to fill in remaining data gaps, and 
further refine understanding of areas with relatively elevated chemical concentrations, prior to 
finalizing a sediment management plan. The Ecology report will provide useful information to better 
characterize the sediment deposit and identify any remaining data gaps in sediment characterization. 
This is beneficial for sediment management planning to determine what additional procedures may 
need to be followed to mitigate contamination or to assess potential beneficial reuse opportunities. 

Arsenic and Sulfide Discussion 
In both the USGS study (2022b) and Ecology report (2023), certain metals were found to be present 
at relatively high concentrations. Arsenic was identified in both reports as being present at elevated 
concentrations, while elevated sulfide concentrations were identified in the Ecology study. This 
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section discusses the range of concentrations assessed in these two reports and the implications that 
elevated concentrations may have on sediment management in the dam impoundment. 

The USGS study (2022b) identified elevated concentrations of arsenic within the impoundment 
sediment, but sulfide was not assessed. The USGS study indicated that the mean surface sediment 
arsenic concentration was 29.3 milligrams per kilogram (mg/kg), whereas a slurry mixture of surface 
sediments produced a mean concentration of 350 mg/kg. The same study indicated that subsurface 
core arsenic had a mean concentration of 166 mg/kg. 

The slurry concentration is elevated due to a higher proportion of fine-grained material within the 
slurry sample, which typically contains more elevated levels of certain elements than coarse-grained 
material. Although the sediment within the impoundment contained a low proportion of 
fine-grained material (less than 5% of the total sediment mass), fine-grained material contains a 
larger proportion of the total arsenic concentration than medium- and coarse-grained material. 

Samples analyzed in the USGS study were compared to toxicity reference values (TRVs) used to 
assess biological harm associated with exposure to certain elements. The TRVs used in the USGS for 
comparison include the following: 

Threshold Effects Concentrations (TECs):
‒ Concentration below which adverse biological effects are considered unlikely to be 

observed 
‒ 9.79 mg/kg for arsenic 
‒ Median arsenic concentrations in surface and subsurface bulk sediment exceeded the TEC 

Probable Effects Concentrations (PECs):
‒ Concentration above which it is considered likely to expect adverse biological effects to 

be observed 
‒ 33 mg/kg for arsenic 
‒ Median arsenic concentrations in subsurface bulk sediment exceeded the PEC 

CSLs:
‒ Ecology concentrations for screening contaminated sediment 

CSLs are used to identify, or screen, potential sediment cleanup sites (Ecology
2021).

‒ 120 mg/kg for arsenic 
‒ Arsenic concentrations in this study did not exceed the CSL in bulk sediment, but 

exceedances were observed in fine-grained samples 
SCOs:
‒ Ecology concentrations for remediating contaminated sediment 

SCOs are long-term sediment quality goals established to reduce biological
effects of ongoing exposure (Ecology 2021).
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‒ 14 mg/kg for arsenic 
‒ Median arsenic concentrations in subsurface bulk sediment exceeded the SCO 

The TEC and PEC levels are relevant to aquatic ecology, whereas the CSL and SCO levels may have 
implications on upland disposal or placement of sediment. This study indicated that along with 
arsenic, copper also exceeded certain TRVs. 

The Ecology study (2023) included additional sediment sampling conducted in 2022. Consistent with 
the findings of USGS (2022a), Ecology’s chemical analysis indicated elevated concentrations of 
arsenic within the impoundment sediment. The Ecology study indicated the following concentrations 
for these constituents: 

Arsenic concentrations in bulk subsurface sediment averaged 153 mg/kg, with a median value
of 7.26 mg/kg and a maximum detect of 1,950 mg/kg.
Sulfide concentrations in bulk subsurface sediment averaged 150 mg/kg, with a median value
of 152 mg/kg and a maximum detect of 214 mg/kg.

The Ecology report indicated that their field investigation did not detect other metals or constituents 
other than sulfide and arsenic above the SCOs and CSLs. While this supports the role of arsenic as 
the main constituent of concern in the sediment within the dam impoundment, the USGS study 
identified various other metals at relatively elevated concentrations in the sediment deposit, 
including copper. Additional sediment characterization would allow for further delineation of the 
distribution of elevated metals concentrations in the dam impoundment.  

The presence of arsenic and other constituents can have a substantial effect on sediment 
management activities. Sediment containing excess concentrations of certain metals may not be 
suitable for placement on adjacent properties or in areas without engineered containment systems 
to contain runoff or groundwater intrusion. Suitability for sediment reuse or placement will depend 
on applicable environmental regulations from local, state, and federal agencies. An additional 
discussion about potential permitting requirements associated with contaminated sediment is 
provided in the “Environmental and Construction Permitting Considerations” section. 

If arsenic, or other constituents, exceed certain reference levels, additional engineering controls on 
placement and disposal may be required. Engineered controls for sediment placement may include 
elements such as lined disposal areas or limited-use landfills, which would likely require long-term 
leachate treatment or management and would require substantial permitting and long-term 
monitoring requirements. Disposal at an approved landfill facility is an additional option for final 
placement of sediment containing high concentrations of arsenic or other constituents. Implications 
of managing metal-laden sediment will increase project costs, design complexity, construction 
sequencing, and permitting requirements. 
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 Ecology noted that the distribution of elevated arsenic concentrations is not spread throughout the 
impoundment but rather in pockets or lenses within certain depositional areas. Generally, higher 
concentrations were observed near the dam and at depth in the deposit. This observation is 
important for sediment management, as isolated areas of elevated arsenic could potentially be 
removed and segregated from material with lower arsenic concentrations. Sediment containing 
elevated arsenic could then be placed in an area with engineered controls to prevent arsenic release. 
Sediment containing low levels of arsenic could potentially be placed on adjacent property or sent to 
another disposal site without the need for engineered controls. Segregating sediment by 
concentration distribution would require a thorough site characterization study to delineate where 
elevated concentrations of arsenic are present. An additional site characterization study would likely 
include the collection of additional sediment cores in areas not previously sampled or near areas 
with very elevated concentrations of certain contaminants. Sediment cores would then be sampled 
within distinct sediment layers to provide horizontal and vertical contaminant distribution data.  

Importantly, sediment reuse, placement, or disposal may depend on the leachability of contaminants 
present in the deposit. Leachability is a measure of how much of a certain contaminant may dissolve 
or desorb from sediment into percolating water. Ecology performed three types of leachability tests 
on the impoundment sediment. Leachability tests and results are summarized as follows: 

Toxicity Characteristic Leaching Procedure (TCLP): Used to determine if the sediment
meets the definition of a federal Resource Conservation and Recovery Act (RCRA)
characteristic waste or a Washington State dangerous waste per WAC 173-303-090(8)(a).
Sediment may be considered an RCRA waste or a dangerous waste if TCLP tests indicate that
arsenic concentrations exceed 5 milligrams per liter (mg/L).
‒ Eight samples were analyzed with TCLP, and all results were below 5 mg/L. 
‒ Test results indicate the sediment would not be considered an RCRA waste or 

dangerous waste per WAC 173-303-090. 
Synthetic Precipitation Leaching Procedure: Used to predict the concentration of arsenic
that may leach out of a constructed upland landfill exposed to acidic precipitation.
‒ Test results indicate very low concentrations of arsenic, and that minimal arsenic 

mobility is predicted under acidic precipitation conditions. 
Wenzel Sequential Extraction Procedure Method for Arsenic: Used to predict changes to
the mobility of arsenic in solid phases.
‒ Test results indicate limited potential for mobility of arsenic under environmental 

conditions. 

The leachability test results indicate low concentrations of leachable arsenic from the impoundment 
sediments, and arsenic mobility is minimal. The sediment would not be classified as an RCRA 
characteristic waste or a dangerous waste per WAC 173-303-090. These results suggest that arsenic, 
though present in impoundment sediment, is unlikely to restrict the material from being placed in an 
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upland placement area, and engineered controls to treat leachate may not be required. The impact 
of arsenic levels exceeding certain TRVs may still have an impact on sediment management, and 
additional discussions with Ecology will be required to determine appropriate mitigation strategies. 

Sediment Removal Techniques 
Several options are available for removing the accumulated sediment within the dam impoundment. 
These include a partial drawdown sediment release, hydraulic or mechanical dredging, and 
mechanical excavation. Although each of these methods would be capable of removing the sediment 
from the impoundment, variables such as cost, dewatering procedures, and availability of final 
sediment placement or disposal locations must be considered when selecting a method. 
Additionally, construction sequencing and dam removal procedures impact which methods can be 
used. Each of these dredging alternatives are described in more detail in the following sections. 

Sediment Release in Response to Staged Lowering of Dam Spillway 
Passive removal of the sediment deposit would occur naturally in response to progressively lowering 
of the dam spillway. This is partially discussed in the “Partial Drawdown and Mechanical Excavation” 
subsection that follows and in the Enloe Dam Removal Concept Plan (Inter-Fluve 2021). Sediment 
would be scoured from the impoundment as flow velocities increase due to a staged dam removal. 
Passive sediment release would be the least expensive method of sediment management associated 
with dam removal. Sediment release downstream could be utilized to reduce the volume of sediment 
required to be removed using dredging, which would reduce overall project costs. 

Progressive sediment release could be used as a sediment removal method only if it is acceptable to 
discharge sediment downstream. As discussed in the “Overview” section, discharging a substantial 
volume of sediment downstream would likely cause changes in the river geomorphology. Release of 
the accumulated sediment deposit would occur at an initially accelerated rate and could cause initial 
impacts to the ecology of the river by introducing large volumes of fine-grained sediment and 
associated metals concentrations. Impacts to the river would likely be highest in the stretch between 
the towns of Oroville and Tonasket due to the reduced slope of the river (Inter-Fluve 2021).  

On the other hand, downstream sediment release would represent a return to a more natural 
sediment movement regime closer to historic conditions as existed prior to dam construction.  A 
potential related benefit of downstream sediment release is the reintroduction of a natural 
distribution of sediment grain sizes downstream of the dam. Dams reduce naturally occurring 
sediment loads from being transported downstream, which can create a sediment-starved condition 
below dams. Aquatic ecology may benefit from a broad distribution of sediment sizes for 
macroinvertebrate habitat (Kondolf et al. 2014). Additionally, a broad distribution of sediment sizes 
can reduce shoreline erosion and habitat loss (Kondolf et al. 2015). Allowing sediment to discharge 
downstream from the impoundment may replenish sediment in starved reaches of the river. 
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The rate of sediment release could be controlled to some degree by the sequence and schedule by 
which the dam and spillway are lowered. A lowered  rate of sediment release could minimize impacts 
to the river downstream. Sediment transport modeling, as proposed in Inter-Fluve (2021), would be 
beneficial to determine acceptable rates of sediment release and the positive and negative impacts 
associated with sediment release. 

Mechanical Dredging 
Mechanical dredging involves the use of floating barge-mounted equipment, such as a clamshell 
bucket on a derrick barge or a barge-mounted long-reach excavator. These dredges remove sediment 
at approximately the same water content as the in situ material, thereby minimizing the amount of 
water removed compared with hydraulic dredging (USEPA 2005). Mechanical dredges operate in areas 
with limited space and are highly maneuverable. They are also capable of removing large debris and 
hard material. Mechanically dredged material is typically transported to sediment management or 
dewatering areas via floating barges or haul trucks. Due to the nature of barge-mounted equipment, 
mechanical dredging requires sufficient water depth in the dredging area to allow access; the 
impoundment cannot be completely drawn down prior to the completion of dredging. Figure 1 shows 
an example of a typical mechanical dredging operation.  

Figure 1 
Example of Typical Mechanical Dredge Equipment in Use (crane-mounted clamshell bucket) 

Source: Liebherr Maritime Cranes 

Mechanical dredges typically utilize crane systems with clamshell buckets to remove sediment. After 
the clamshell bucket is lowered to the sediment surface, the clamshell closes and grabs a portion of 
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material, then the bucket closes and is brought to the water surface. Vertical dredging position can 
be verified by using specialized equipment and sensors located on the clamshell bucket. Dredging 
operations in shallower waters typically use either standard anchors or vertical “spuds” driven 
temporarily into the subsurface to maintain horizontal position. Once at the water surface, the bucket 
releases its load into a barge or storage container. The dredged material is then transferred to a 
landside staging area for transportation or dewatering. 

Mechanical dredging is most efficient in situations with loosely consolidated material and debris. The 
presence of highly consolidated material, wood, or other debris typically slows dredging production 
rates. Mechanical dredging generates turbidity around the work area due to sediment disruption, but 
this can be controlled using turbidity mitigation techniques if required by environmental water 
quality regulations. 

Dredging production rates are an important point of comparison for understanding how long a 
particular dredging method would take to remove a certain volume of sediment. Production rates 
are a product of equipment selection, such as the size of the clamshell bucket, cycle times, hours 
operated per day, and sediment unloading. The scale of the project, as well as the required 
construction schedule, typically determines equipment selection and the resultant dredging 
production rate. 

After the sediment is dredged, it must be transported to shore, dewatered, and transported to a final 
disposal or stockpiling area. Due to the potential large sediment removal volume for this project, the 
stockpiling facilities would require a large area as well as equipment to move sediment and improving 
drying. Final disposal locations are discussed in the “Potential Sediment Disposal Sites” section. 

Hydraulic Dredging 
Hydraulic dredging involves the removal of sediment by pumping through a pipeline, during which 
the sediment is mixed with surrounding water to produce a flowable slurry. Hydraulically dredged 
material is removed by a cutterhead or similar device and then transported via piping directly to a 
staging/processing area. Booster pumps may be required to account for distance and elevation 
increases between the dredge and processing areas. The solids content of hydraulically dredged 
slurry normally averages less than 10% by weight, thereby resulting in significant amounts of water 
requiring treatment. Additionally, solids content can vary considerably with the specific gravity, the 
grain size and distribution of the sediment, and the depth and thickness of the dredge cut. Technical 
limitations associated with hydraulic dredging include the inability to remove large debris and the 
clogging of the cutterhead or pipeline with weeds, wood, rocks, and other materials. Figure 2 shows 
an example of a hydraulic dredging barge with a cutterhead. 
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Figure 2 
Example of Hydraulic Dredging Barge with Cutterhead Shown in Red 

Source: Contractors Marine, LTD 

Hydraulic dredging would require the dam impoundment area to be filled with water to allow the rig 
to access the full area of the sediment deposit. Hydraulic dredging requires water coverage to 
generate a slurry that can be piped to the dewatering area. This means that partial drawdowns of the 
dam or impoundment could only be performed after dredging is complete or sequenced in a way to 
maintain water cover over areas that remain to be dredged. Dredging up to 2.94 million cy of 
material using hydraulic methods would require extensive dewatering and water treatment 
operations on the sediment slurry stream. Because hydraulic slurry contains a relatively low 
proportion of sediment to water, water treatment would become a substantial project aspect. 

Dredging production rates with hydraulic dredging operations are dependent on the scale and 
schedule of the project, similar to using mechanical dredging equipment. Pumping requirements, 
pipeline sizes, booster pump stations, and dewatering facilities are typically sized based on the 
dredging production rate requirements of the project. Due to the abrasive nature of pumping 
sediment-laden slurry, a thorough sediment investigation must be conducted to inform equipment 
design and selection. 

For a hydraulic dredging operation of this magnitude, a large area would be required to stage 
dewatering and water treatment operations. Sufficient land area appears available near the existing 
dam access road for staging and dewatering operations but ownership of the land is split between 
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BLM and a private landowner.  The extent of water treatment would be determined by environmental 
regulations and the volume of sediment that is allowed to be discharged downstream during 
construction. Dewatering operations would be required to separate most of the sediment from the 
water in the slurry. Several construction methods are available to conduct dewatering operations – 
either passively through appropriately sized settling and decanting basins, potentially augmented by 
pumping slurry directly into geotextile cylinders (“geobags” or “geotubes”), or by the use of active 
mechanical systems—such as mechanical screens, filter systems, presses, or hydrocyclones. The 
sediment is then transported to a placement or disposal location, while the water generated then 
undergoes treatment if required. Environmental regulations or construction dewatering permits 
typically specify water treatment requirements. Reducing suspended solids, fuel oils, and grease and 
maintaining water temperature and pH within specified ranges are common water treatment 
requirements prior to discharge into the nearest surface water body. 

Hydraulic dredging is typically well suited to remove large volumes of sediment. The sediment 
appears relatively consistent in terms of grain size throughout the extents of the impoundment 
(USGS 2022a), which is beneficial for implementing hydraulic dredging methods. Dewatering 
operations would be a major project aspect, requiring a large staging area and considerable labor to 
maintain operations. Hydraulic dredging may be more cost-effective than mechanical dredging when 
large removal volumes are targeted, if an appropriate endpoint for the pumped slurry is available. In 
such conditions, the costs associated with installation and maintenance of the slurry pipeline and 
dewatering operation may be justified by increases in dredging production rates and reduced labor. 

Partial Drawdown and Mechanical Excavation 
Mechanical excavation involves using standard earthwork equipment to remove sediment in dry or 
semi-dry conditions. Mechanical excavation could be used in a situation where the water level in the 
impoundment were drawn down in stages, which would provide access to the sediment deposits by 
land-based equipment. Equipment typically used in mechanical excavation removal operations 
includes excavators, loaders, and graders. This method of sediment management was used to 
manage a portion of the sediment removal effort at the Elwah Dam removal project conducted from 
2011 to 2012 (Bureau of Reclamation 2015). 

Construction sequencing for mechanical excavation would involve the following procedures: 

1. Perform a partial drawdown of the impoundment by either lowering the crest of the dam or
allowing some flow to bypass the dam. This would lower the water level and expose some of the
sediment deposits.

2. Use land-based equipment to remove as much exposed sediment as feasible.
3. Use haul trucks to transport the material from the excavation areas to a dewatering or staging

area for processing.
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4. Place the dewatered sediment at an appropriate final placement location or off-site disposal
location.

5. After all exposed sediment is removed, repeat the process by further reducing the
impoundment water level, and continue to excavate exposed sediment until sufficient removal
has occurred.

The partial drawdown step may release some sediment to downstream, depending on which method 
is used and the procedures implemented. Drawdown via discharge bypass could be used to reduce 
the amount of discharged sediment but would require a substantial bypass configuration to be 
maintained throughout construction. As mentioned by Inter-Fluve (2021), the existing 
decommissioned dam penstock could be used to drawdown the impoundment. 

Land-based equipment would require access points to reach all the sediment deposits. Access roads 
currently provide access to both sides of the river for approximately 1 mile upstream of the dam. 
Further upstream of the dam, Loomis-Oroville Road could provide access to the north side of the 
river for the length of the impoundment. Additional temporary access roads would likely be 
necessary to allow excavators and haul trucks to access the entire impoundment area. 

The main benefits of mechanical excavation methods would be reduced equipment and labor costs 
as well as reduced dewatering requirements compared to hydraulic or mechanical dredging. Drawing 
the reservoir down prior to excavating will reduce the amount of water within the sediment, leading 
to less stringent dewatering requirements after excavation. After the material is removed, it would be 
transferred to a staging area for further processing, if necessary, before being sent to the final 
placement or disposal location. Mobilization costs associated with earthwork equipment would likely 
be lower than mobilizing specialized dredging equipment to the site. 

In a situation where the sediment is determined to contain elevated concentrations of arsenic or 
other constituents that would restrict reuse or placement, mechanical excavation of sediment would 
provide an accurate method of removing specific sediment layers to aid in material segregation. 
Reduced water management associated with mechanical excavation is another advantage over 
mechanical or hydraulic dredging if arsenic is determined to be a substantial issue. 

Due to the reduced water management requirements, mechanical excavation using staged reservoir 
level drawdown is anticipated to be the most cost-effective construction method. This method has 
been successfully implemented in the Elwha Dam removal project, which has some similarities to this 
project. A cost estimate has been prepared for sediment management using mechanical excavation 
and is presented in the “Preliminary Cost Estimate” section. 
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Potential Sediment Placement Sites 
Determining the final location for storing, placing, or disposing of the accumulated sediment in the 
dam impoundment is a significant project consideration. Several options have been considered for 
managing the sediment if it were to be removed from the impoundment. Those options include 
placement on adjacent federal lands or other nearby off-site locations, placement on nearby 
beneficial reuse locations, and distant landfill disposal, all of which are discussed in the following 
sections. An additional discussion is provided on the implications for disposal if the sediment is 
found to be contaminated. 

Staging and Dewatering Areas 
Dredged sediment typically contains a high proportion of water that must be removed so that it can 
be either transported off site or compacted to certain construction specifications. Staging areas and 
dewatering areas will be required regardless of where the sediment will ultimately be placed or 
disposed of. Staging areas will be used to store equipment and materials during construction, and 
facilities will be used for construction management. Although some dewatering may occur at the 
point of removal – particularly when coarse-grained sediment is mechanically removed during 
impoundment drawdown – a devoted dewatering area would be useful for allowing remaining water 
to drain from the dredged material prior to final placement or disposal.  

Staging and dewatering areas are most effective when located in proximity to the dredging 
operations. Staging areas would simply require adequate space to store equipment, materials, and 
potentially work trailers or storage containers, for the duration of construction activities. Dewatering 
areas would require sufficient land area to conduct dewatering activities and could be located several 
miles away from the sediment removal area. Dewatering requirements are dependent on the type of 
dredging equipment selected for sediment removal and method of dewatering. 

Federal Land 
The area surrounding the dam and the impoundment stretch of the river is predominantly managed 
by the Bureau of Land Management (BLM). Placing the sediment on BLM property would likely 
provide the most cost-effective and efficient area for sediment management due the close proximity 
to the sediment deposits in the dam impoundment. As discussed in Inter-Fluve (2021), there appears 
to be adequate space for all of the accumulated sediment on BLM property adjacent to the 
impoundment. Inter-Fluve has provided some preliminary areas for sediment placement on BLM 
property that appear feasible, pending further discussions with BLM management and further 
geotechnical investigation. An initial coordination meeting was held with BLM and project 
stakeholders and is discussed later in this section. 

Some locations on BLM property other than those identified by Inter-Fluve appear to be feasible 
candidates for final sediment placement, from a physical and geographic standpoint. An example 
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would be a relatively flat portion of land located between Loomis-Oroville Road and Enloe Dam 
Road. This area covers approximately 45 acres and could provide benefits to constructability, such as 
reduced travel distances and easier access by haul trucks. 

Other areas of nearby BLM land nearby appear to be less suitable for sediment placement, owing to 
relatively steep slopes (mountainous/canyon terrain), a lack of flat areas for dewatering activities 
adjacent to the impoundment, and reduced accessibility by trucks and large equipment due to the 
terrain. Additional access roads or access improvements would likely be required to use large 
earthwork equipment during sediment placement activities. 

Sediment would  need to be dewatered prior to placement, as saturated sediment may be difficult or 
impossible to adequately compact and place in a final placement configuration. A temporary 
dewatering area would need to be constructed to remove excess water and moisture from dredged 
material. Dewatering areas typically involve an area that promotes drainage and a method to collect 
and convey water away from the dredged material, usually a perforated underdrain system. Water 
removed during the dewater activities may contain elevated concentrations of suspended solids as 
well as dissolved metals, both of which may need to be treated prior to discharge back to the river. 
Sufficient land for staging and dewatering appears available near the dam adjacent to 
Loomis-Oroville Road. 

After dewatering, the material could be placed on BLM property using earthwork equipment such as 
loaders or scrapers. Placing the material on shallow slopes of less than 3:1 (horizontal to vertical) 
would reduce the risk of slope instability related to variable material composition. After placement 
and grading, the slopes could be seeded with native seed mixtures to improve the aesthetics and 
reduce erosion potential. Landscaping amendments may be required to revegetate the slopes, as the 
sediment is mostly sand with low organic carbon content (USGS 2022b). 

Approvals would be required by BLM for placement of sediment on BLM managed property. A 
meeting was held with BLM managers, Anchor QEA, LLC staff, and representatives from Trout 
Unlimited and the Colville Tribe on March 7, 2023, to discuss sediment placement on BLM managed 
land. Sediment placement locations identified in the Inter-Fluve conceptual project development 
report (Inter-Fluve 2021) were shared with BLM to garner feedback on the conceptual sediment 
placement layout. During the meeting, BLM noted that an environmental study, or equivalent report 
frequently required by various permitting agencies, would be required for BLM to make an informed 
decision on whether sediment placement would be allowed on BLM property. The environmental 
study would likely need to discuss the aesthetic impacts, health and safety risks, ecological 
implications, and other impacts associated with the project and sediment management. After the 
environmental study is prepared, sufficient information should be available for BLM to make an 
informed decision about sediment placement options. 
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At this point in project development, the areas identified by Inter-Fluve (2021) appear feasible for 
sediment placement and site restoration. The cost estimates presented in the “Preliminary Cost 
Estimate” section consider the locations proposed by Inter-Fluve for final sediment placement on 
BLM property. Final sediment placement locations can be further refined pending further discussion 
with BLM. 

Private Land 
Aerial imagery and property boundaries were evaluated to determine if locations other than BLM 
property around the dam impoundment would be suitable for sediment placement. Some areas of 
privately owned land are intermixed with BLM property along the dam impoundment, but the layout 
is less conducive to long-term sediment placement than BLM property. These parcels are relatively 
small compared to the BLM properties and many contain steep slopes that would be less conducive 
to long-term sediment placement. Sediment placement on privately owned parcels would require an 
easement through BLM property for equipment access, which may be prohibitive. Due to these 
restrictions, along with complications associated with negotiating with private property owners, it is 
unlikely that sediment placement on private properties would be a feasible alternative. 

Significantly downstream of the dam, closer to Oroville, the channel slope decreases, and a wider 
valley is formed along the river channel. This area contains a significant area of relatively flat privately 
owned farmland, the majority of which appears to be actively used and irrigated annually. Although 
these relatively flat areas of land would be beneficial to dewatering activities and sediment 
management due to their proximity to the dam, it is unlikely that these areas would consider 
long-term sediment placement due to the high value of irrigated farmland in the region. 
Furthermore, the relatively low organic content apparent in the sediment would lessen its viability for 
subsequent planting. However, this option could be explored further in future studies, if placement 
opportunities become evident. 

Off-Site Placement Locations and Beneficial Reuse 
Aerial imagery and business searches were performed to identify additional areas away from the dam 
that could serve as off-site placement opportunities for the accumulated sediment, as well as for 
beneficial reuse. 

Beneficial reuse of dredged sediment is a sustainable solution to using the material removed from 
the dam impoundment. The following are some examples of beneficial sediment reuse associated 
with dredging operations include: 

Construction fill material
Beach sand nourishment
Sand bank or island creation for tidal protection
Dike or levee construction
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Concrete production
Fill for non-operational quarries or mines

Beneficial reuse opportunities are site-specific, and the material composition—including grain size 
distribution, organic carbon content, and contamination—greatly affects how the material could be 
used. Based on previously conducted sediment investigations, the material in the dam impoundment 
is predominantly fine- to medium-grain sand with some silt and coarse-grained material and pebbles 
(USGS 2022b). This type of material may be useful as construction fill or in applications that utilize 
sand (i.e., concrete production or brick making). The analysis performed by USGS and Ecology 
indicates chemical contamination may not be a barrier to sediment reuse. 

Several locations were identified that may have some capacity for or interest in material dredged 
from the dam impoundment. Sand and aggregate suppliers, and occasionally concrete plants, may 
be interested in receiving dredged material if the grain size distribution of the sediment meets their 
required specifications. This type of application is considered a beneficial reuse of dredged material 
and should be pursued where feasible. Sand and aggregate operations receive the benefit of 
reducing excavation and processing costs in exchange for potentially viable materials, usually with 
some sort of cost sharing agreement with the dredging operation. For this reason, nearby quarries 
have been identified as potential areas for off-site placement locations. Table 2 lists quarries or 
construction aggregate operations near Oroville. 

Table 2 
Summary of Quarries with Potential for Off-Site Placement 

Location 
Coordinates 

(latitude, longitude) 
Driving Distance 

(one-way) Notes 

Gavin Road 48.8922, -119.4222 8 miles Small unlisted quarry likely used for construction 
aggregate. Appears to be frequently used. 

Havillah 
Road 48.7610, -119.3235 28 miles Small unlisted quarry likely used for construction 

aggregate. Potentially not in use. 

The quarries and aggregate operations identified appear to be local operations and do not appear to 
be sufficiently large enough to receive a considerable portion of the dredged material. Additional 
discussions and coordination will be required to assess the feasibility of sediment placement at the 
locations identified in Table 2. 

Other locations that have been used as repositories for dredged material include abandoned mines 
that require reclamation efforts. Due to the history of mining operations in Okanogan County, some 
historic mining sites may be candidates for receiving a portion or all of the dredged material. Filling 
in historic mines can reduce or eliminate water exfiltration, which can reduce ecological impacts from 
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high acid drainage, and improve public safety by eliminating a potentially hazardous area for 
recreational exploration. Example locations for potential sediment placement in historic mines near 
the impoundment area are summarized in Table 3, along with driving distances from the dam. 

Table 3 
Abbreviated Summary of Historic Mining Sites in Okanogan County 

Mine Name 
Coordinates 

(latitude, longitude) 

Driving 
Distance 

(one-way) Notes Reference 

Ruby Mine, Nighthawk 
Mining District 48.9362, -119.6941 16 miles 

Underground mine 
currently abandoned with 

existing open adits 

Wolff, McKay, 
and Norman 

2010 

Bodie Mine, Wauconda 
Mining District 48.8327, -118.8972 40 miles Located near the historic 

townsite of Bodie Wolff et al. 2007 

Several historic mining 
operations in the 

Oroville-Nighthawk 
Mining District 

Various Various 
distances 

Several historic mining 
operations listed in the 

USGS MRDS near the Dam 
and Oroville 

Umpleby 1911 

Notes: 
MRDS: Mineral Resource Data System 

The ability to use specific historic mines for sediment placement will depend on the fillable size of 
the mine, coordination with the current landowner or agency, distance from the dam to the mine, 
and interest/desire to fill in the mine. 

Limited industrial or commercial operations have been identified around the Oroville area that could 
utilize a substantial portion of the accumulated sediment. Several quarries were identified that may 
be interested in receiving some quantity of material, but these operations do not appear to be of 
sufficient size to receive a majority of the accumulated sediment. The site is in a relatively rural 
portion of central Washington, and transportation of material to markets in larger population centers 
is likely cost prohibitive due to transportation fees. 

In Washington State, beneficial reuse of dredged material may require an exemption from solid 
waste permitting requirements. A Beneficial Reuse Determination (BUD) may be required to 
determine if the dredged material is suitable for reuse. During the application process for a BUD, 
sufficient evidence must be presented to Ecology to characterize the material and adhere to 
restrictions on chemical contamination. Additional discussions with Ecology would be required to 
determine whether a BUD would be required for beneficial reuse. A BUD may also be required for 
permanent placement of the dredged material on BLM or private property. Due to the presence of 
elevated arsenic concentrations, it may not be feasible to acquire a BUD for all of the dredged 
material. Additional sediment characterization may be required to make a final determination. 
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Off-site placement is considered in the cost estimate, along with transportation considerations. 
Off-site placement of sediment may be feasible for portions of the dredged material or if the total 
volume of sediment removal is only a portion of the material currently in the dam impoundment. 

Landfill Disposal 
Landfill disposal is another alternative for sediment disposal that is worthy of consideration if on-site 
or off-site disposal options are determined not feasible. Landfill disposal would still require 
dewatering prior to transportation off site. Landfills typically require a paint filter test, which tests to 
determine whether disposal loads contain free liquids. Occasionally, fine-grained sediment requires 
the addition of amendments, such as Portland cement, to pass paint filter tests for landfill disposal. 

Municipal landfills may require testing results to verify that the sediment does not contain any 
hazardous materials. If hazardous materials are present, disposal may only be permitted at certain 
types of landfills that receive hazardous or dangerous materials. Based on the preliminary chemical 
analysis results distributed by Ecology (2023), it is unlikely that the accumulated sediment would be 
classified as hazardous or dangerous, and disposal at municipal landfills would likely be allowed. 

The nearest landfill to the site is the Okanogan Central Landfill, which is operated by 
Okanogan County and located 54 miles from the dam (one-way). The Okanogan Central Landfill may 
not have sufficient storage capacity to receive the total volume of accumulated sediment from the 
dam impoundment. Municipal landfills are typically small-scale operations in rural areas, with limited 
ability to expand operations to receive a large influx of material. Costs associated with transportation 
and disposal are also likely prohibitive. 

Landfill disposal is considered the least viable option, and other methods of storage or disposal 
should be prioritized for disposal or storage. Additionally, landfill disposal costs, testing 
requirements, and transportation costs make landfilling the dredged material the least preferred 
method of material disposal. 

RCRA Waste Discussion 
The sediment within the dam impoundment has been characterized during multiple field studies. 
According to the  Ecology study (2023), minimal contamination was present that would classify the 
material as a dangerous or hazardous waste using RCRA or Washington State classification criteria. 
While this is compelling evidence that minimal contamination is present in the targeted sediment, 
elevated concentrations of arsenic and other constituents may require additional treatment and 
handling requirements. Additionally, isolated pockets or lenses of material may still be found that 
contain elevated concentrations of other contaminants. 

If any additional contamination is discovered during additional site investigations or during 
construction, additional coordination and design efforts will likely be required. This could include 
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classification of hazardous wastes under RCRA. Additional reporting requirements would be 
necessary to local, state, and federal environmental quality agencies, and the overall approach to 
sediment removal will likely need to be modified. 

Dredging projects associated with contaminated sediment typically require more involved 
safeguards against mobilizing contamination into surface waters from their in situ location. 
Additional equipment, such as environmental clamshell dredging buckets, silt or turbidity curtains, 
and methods to reduce sediment leaching would likely be necessary to reduce the spread of 
contamination. Sediment disposal permitting efforts would also be substantially more involved. 
Unlined permanent sediment placement, such as placement on BLM property, would not be 
permitted if hazardous materials are present. Disposal options for RCRA wastes would be limited to 
disposal at approved hazardous waste landfills or in specially designed solid waste disposal cells that 
are approved for accepting hazardous waste. 

Environmental and Construction Permitting Considerations 
Removal of the dam and the associated sediment dredging, management, and disposal activities will 
require permits and approvals from multiple federal, state, and local government agencies. A list of 
permits and approvals anticipated to be required is provided in Table 4. Additional building and 
trade permits may be required pending final design. 

Table 4 
Summary of Anticipated Permits and Approvals 

Agency Permit/Approval Requirement 

Federal Level 

TBD; lead agency could be 
either BLM or USACE 

NEPA Review NEPA requires federal agencies to review the 
potential environmental impacts of their projects 

before taking action. The removal of the dam 
would entail multiple federal agency project 

actions, including BLM issuance of Right of Way 
Grant(s), USACE issuance of CWA Section 404 
Permits, and potentially other federal agencies 

providing project grants or loans. 

USACE Section 404 Permit, CWA A Section 404 Permit may be required if dredge or 
fill materials are placed in Waters of the United 

States, including wetlands. 

TBD; lead agency could be 
either BLM or USACE 

Section 106, NHPA NHPA Section 106 requires federal agencies to 
assess the effects of its actions on cultural 

resources. It also requires consultation with SHPO, 
Tribal nations, and other interested parties. 

TBD; lead agency could be 
either BLM or USACE 

Section 7, ESA ESA Section 7 requires federal agencies to formally 
consult with NMFS and USFWS prior to carrying 

out any action that is likely to jeopardize the 
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Agency Permit/Approval Requirement 
continued existence of any listed species or 

adversely modify its critical habitat. 

BLM ROW grant, FLPMA Under FLPMA, BLM has the authority to issue ROW 
grants for use of the federal lands under its 

administration. ROW grants would be required for 
additional areas associated with the removal of the 
dam, including areas needed for sediment removal, 

dewatering or other sediment processing, and 
staging of sediment for disposal. If dredged 
material is permanently placed on BLM land, 
additional ROW grants or other real property 

authorization will be required for the disposal sites. 

State Level 

TBD; lead agency could be 
Okanogan Public Utility 

District No. 1 [as the 
project owner], Okanagan 
County, Ecology, or any 
state or local agency as 
long as all agencies with 

jurisdiction agree 

SEPA review SEPA requires lead agencies to review the potential 
environmental impacts of their project before 

taking action. 

Ecology CWA Section 401 Water 
Quality Certification 

CWA Section 401 is a certification that the 
permitted federal activities comply with 

Washington State water quality standards. 

NPDES CSGP A CSGP is required for construction sites with a 
disturbance of one or more acres that have the 

potential to convey stormwater to surface waters, 
or sites of any size discharging stormwater to state 

waters (Waters of the State) that Ecology 
determines to be a significant contributor of 

pollutants or that are reasonably expected to cause 
a violation of any water quality standard. 

MTCA Clean-Up Order for 
Hazardous Substances 

MTCA cleanup actions depend upon a number of 
factors (e.g., characteristics of sites and contaminants 

and the number of parties involved). For 
Ecology-supervised cleanups, MTCA authorizes 

Ecology to enter an agreed order that provides for 
some certainty with respect to remedial actions. If the 

contaminant concentrations in the impounded 
sediments behind the dam exceed cleanup 

thresholds in WAC 173-340, an MTCA cleanup action, 
if necessary, could proceed as a voluntary action or as 

a formal cleanup action under Ecology oversight. 

Shoreline Conditional Use 
Permit/Variance 

Upon local jurisdiction approval, Shoreline 
Conditional Use Permits and Shoreline Variances 
are sent to Ecology for state review and approval 
(see Okanagan County requirements in this table). 
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Agency Permit/Approval Requirement 

Dam construction permit Dam construction permits are required for 
modification or removal of a dam regulated by the 

Washington Dam Safety Office. 

WDFW HPA An HPA is required for any work in or near state 
waters that will use, divert, obstruct, or change the 

natural flow or bed of any of the salt- or 
freshwaters of the state. 

WDNR Aquatic Use Authorization WDNR manages state-owned aquatic lands, 
including the bed and banks of the river above and 

below the dam. An Aquatic Use Authorization is 
required for projects and activities that take place 

on state-owned aquatic lands. 

Local Level 

Okanogan County 
Department of Planning 

and Development 

SSDP The Okanogan County SMP requires an SSDP for 
substantial development located in shorelines of 

the state. 

Shoreline Conditional Use 
Permit 

The Okanogan County SMP requires a Shoreline 
Conditional Use Permit for dredging within 

shoreline jurisdiction. 

Shoreline Variance The Okanogan County SMP requires a Shoreline 
Variance for clearing or grading of vegetation 

conservation areas that exceed limits established 
for shoreline environments. 

Conditional Use Permit The Okanogan County Code requires a Conditional 
Use Permit approval for gravel pits and quarries 
larger than 3 acres, mines, sanitary landfills, solid 

waste transfer stations. 

Temporary Use Permits The Okanogan County Code require Temporary 
Use Permits to be obtained for temporary 

construction offices, contractor equipment, and 
supply storage. 

Floodplain Development 
Permit 

The reservoir upstream of the dam is mapped by 
FEMA as Special Flood Hazard Area, Zone A. 
Chapter 15.08 of the Okanogan County Code 

requires a Floodplain Development Permit for all 
development within the Special Flood Hazard Area. 

Critical Areas Review The Okanogan County Code requires the County to 
review development in wetlands, aquifer recharge 
areas, fish and wildlife habitat conservation areas, 

frequently flooded areas, and geologically 
hazardous areas to ensure the natural functions of 

these areas are preserved. 

Okanogan County 
Public Health District 

Solid waste permit A solid waste permit is required for facilities that 
dispose of materials that meet the definition of 

solid waste under Washington State’s Solid Waste 
Handling Standards (WAC 173-350). 

Notes: 
CSGP: Construction Stormwater General Permit 
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CWA: Clean Water Act 
ESA: Endangered Species Act 
FEMA: Federal Emergency Management Agency 
FLPMA: Federal Land Policy and Management Act 
HPA: Hydraulic Project Approval 
MTCA: Model Toxics Control Act 
NEPA: National Environmental Policy Act 
NHPA: National Historic Preservation Act 
NMFS: National Marine Fisheries Service 
NPDES: National Pollutant Discharge Elimination System 
ROW: Right of Way 
SEPA: State Environmental Policy Act 
SHPO: State Historic Preservation Office 
SMP: Shoreline Master Program 
SSDP: Shoreline Substantial Development Permit 
TBD: to be determined 
USACE: U.S. Army Corps of Engineers 
USFWS: U.S. Fish and Wildlife Service 
WDFW: Washington Department of Fish and Wildlife 
WDNR: Washington Department of Natural Resources 

Regulatory Classification of Dredged Sediments 
If removal of Enloe Dam were found to be feasible, sediment management will largely depend on the 
regulatory classification of dredged sediments with respect to contaminant levels and, potentially, 
the extent to which the dredged sediments can be segregated by level of contamination and 
managed under different regulatory classifications. Additional discussions with regulatory agencies 
will be required to clarify the contaminant concentrations at which the removed sediment may 
require additional storage or treatment requirements. 

Further sampling and analysis of the sediments impounded behind the dam may be required to 
determine whether and how the sediments are likely to be regulated as removed material, pending 
additional agency coordination. A brief overview of the regulatory classifications of dredged 
sediments under Washington’s Solid Waste Handling Standards (WAC 173-350) and Dangerous 
Waste Regulations (WAC 173-303) is provided in the following subsections. Additional sampling and 
data collection needs will be driven by discussions with relevant permitting and environmental 
agencies in future phase(s) of this effort. 

Washington Solid Waste Handling Standards (WAC 173-350) 
The Washington State Solid Waste Handling Standards contain criteria for the designation of both 
clean dredged material and contaminated dredged material. Sediments meeting the criteria for clean 
dredged material are not regulated under the Solid Waste Handling Standards. Material meeting the 
criteria for designation as contaminated dredged material are considered solid waste and are 
required to be managed and disposed of at a permitted solid waste disposal facility or site as 
provided under the Solid Waste Handling Standards. 
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One potential alternative to disposal of contaminated dredged material at an existing permitted solid 
waste facility is the creation of a limited purpose landfill. A limited purpose landfill is a disposal 
facility permitted under the solid waste handling and disposal requirements of WAC 173-350 that 
may only receive wastes that are designated as nonhazardous and are not municipal solid wastes. 
Contaminated dredged material is specifically listed under WAC 173-350 as a solid waste that may 
be disposed of at a limited purpose landfill. 

A potential alternative to disposal of contaminated dredge materials at a permitted disposal facility 
would be to obtain a Beneficial Use Permit exemption from Ecology. "Beneficial use" as defined in 
the Solid Waste Handling Standards means the use of solid waste as an effective substitute for 
natural or commercial products or as a soil amendment. The use of dredged materials under a 
Beneficial Use Permit exemption is subject to a determination by Ecology that contaminant 
concentration levels in the material are sufficiently low to ensure that the material does not pose a 
threat to human health or the environment. 

Washington Dangerous Waste Regulations (WAC 173-303) 
Washington State’s Dangerous Waste Regulations specify the procedures and criteria for designating 
solid waste as dangerous waste. Materials with higher levels of contaminants that meet the criteria in 
the regulations for designation as dangerous waste are required to obtain a U.S. Environmental 
Protection Agency (USEPA) RCRA/Washington State dangerous waste identification number. These 
materials are subject to the handling and disposal requirements under Washington’s dangerous waste 
regulations and the RCRA requirements administered by USEPA, including prohibitions and restrictions 
on land disposal. Dangerous wastes are not eligible for use under a Beneficial Use Permit exemption. 

Dredged sediments that meet the criteria for clean dredged material would not be subject to 
Washington State solid waste permit requirements, whereas sediments meeting the criteria for 
contaminated dredged material would be subject to the requirements for solid waste permitting and 
need to be disposed of at an existing permitted solid waste facility or, alternatively, at a limited 
purpose landfill created for the project. Additionally, contaminated sediments could potentially be 
used for beneficial purposes in lieu of disposal at a permitted solid waste facility if the project is able 
to demonstrate that contaminant levels are sufficiently low to ensure that the material does not pose 
a threat to human health or the environment and obtain a Beneficial Use Permit exemption from 
Ecology. Sediments with higher levels of contamination that meet the criteria for designation as 
dangerous waste would not be eligible for reuse under a Beneficial Use Permit and would need to be 
disposed of at a facility permitted to receive dangerous waste. 

As discussed in the “Arsenic and Sulfide Discussion” section, the impoundment sediment is not likely 
to be characterized as a Washington dangerous waste that would require additional management 
strategies for contaminate mitigation. Additional discussions with Ecology will be required to 
determine how the sediment would be classified and what placement options will be allowed. 
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Preliminary Cost Projections 
Feasibility-level cost projections were prepared for a range of sediment removal volumes using 
relevant construction methodology to this project. This cost projection is intended to inform project 
planners of potential costs associated with sediment removal, processing, and final placement or 
disposal. Each of these areas have costs associated with engineering, planning, and construction. 
Several scenarios were developed to cover a range of dredging conditions, processing conditions, 
and final placement or disposal. 

Three sediment volume removal scenarios were developed that cover a range of potential removal 
volumes: 

Sediment Removal Scenario 1: Remove all the accumulated sediment within the dam
impoundment.
‒ Represents a situation where no sediment is allowed to be discharged downstream 
‒ Includes dredging a volume of 2,940,000 cy from the impoundment 

Sediment Removal Scenario 2: Remove one-half of the accumulated sediment within the
dam impoundment.
‒ Represents a situation where one-half of the sediment within the impoundment can be 

discharged downstream. 
‒ Includes dredging a volume of 1,470,000 cy from the impoundment. 

Sediment Removal Scenario 3: Remove one-quarter of the accumulated sediment within the
dam impoundment.
‒ Represents a situation where three-quarters of the sediment within the impoundment 

can be discharged downstream 
‒ Includes dredging a volume of 735,000 cy from the impoundment 

Several methods appear feasible for construction at this stage in project planning; at this stage, 
sediment removal using mechanical excavation equipment was used for preparation of the cost 
projections. Importantly, note that these cost projections apply only to the sediment removal and 
management processes; costs associated with dam removal would be separate. 

Several additional assumptions were used to prepare meaningful feasibility-level cost projections 
associated with sediment management activities: 

1. Dewatering activities will occur within or along the reservoir and at a prepared
dewatering/staging area.

2. Silt/turbidity curtains would not be required around the sediment removal operation; rather,
operational practices are assumed to be sufficient to control in-river turbidity.

3. After dewatering, sediment is transported to adjacent BLM-owned property, consistent with
concepts presented in Inter-Fluve (2021).
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4. Placement of sediment on adjacent properties would require topsoil placement and
revegetation over the entire placement area.

5. No economic benefits or savings from beneficial reuse or material sale are included in the cost
estimate.

6. Costs presented do not include material segregation as regulated waste due to elevated
contaminant concentrations. Costs instead reflect a situation where excavated sediment can be
placed or disposed of without contamination-based restrictions.

7. Costs for permits and approvals are anticipated to apply but are not yet determined or
incorporated into the preliminary cost projections.

These assumptions provide a conservative basis for the preliminary cost projections. Certain project 
components, such as topsoil placement or turbidity curtains, may or may not be required in the final 
design but additional assessment is required to determine if they are or are not necessary.   

Each of the dredging scenarios include costs for mobilization/demobilization, site preparation for 
staging and dewatering areas, access road improvements, environmental controls, design, and 
permitting. Cost for placement of sediment on adjacent properties are considered for each of the 
dredging scenarios to evaluate feasibility. Costs for off-site placement and landfill disposal are 
considered in the following section. 

Cost Implications of Off-Site Placement and Landfill Disposal 
If it is determined that material placement on adjacent BLM property is not feasible, material would 
need to be transported off site for placement or disposed of in an approved solid waste facility. As 
shown in Tables 2 and 3, some alternative off-site locations have been identified that could 
potentially receive dredged material if placement on BLM property is not feasible. Additionally, the 
nearest landfill could be utilized as an alternative to BLM property placement or other off-site 
placement locations. 

A situation may arise where placement on the BLM property adjacent to the dam impoundment is 
not feasible but placement on other tracts of BLM property that are located farther from the 
impoundment is allowed. This would require additional transportation of the sediment to the final 
placement area—potentially a similar situation to the off-site placement described for beneficial 
reuse or landfill disposal. 

Off-site placement would require additional transportation costs associated with the use of haul trucks. 
No railways were identified near the site that could transport the material more cost-effectively than 
haul trucks. An example cost estimate for off-site placement was prepared for material transportation 
and placement at the former quarry site along Havillah Road, which is located 28 miles from the dam 
impoundment, or similar or equivalent options. Transportation and placement at such a location 
indicates the increased costs associated with off-site placement at a location that is relatively distant 
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from the site. Costs were also prepared for transportation and disposal at the nearest landfill, which is 
the Okanogan Central Landfill (located 54 miles from the dam impoundment). 

Costs include the same project costs associated with dredging and dewatering but incorporate 
additional transportation costs for the increased distance for off-site placement. No costs were 
added for additional sediment amendments to reduce free liquids in the sediment. Many landfills 
require loads of sediment to pass a paint filter test that quantifies the amount of free liquids in the 
waste. If liquids are present, certain amendments can be added to the sediment, such as Portland 
cement, that absorb the free liquids and allow the loads to pass the paint filter test. Amendments 
may or may not be necessary depending on the landfill and dewatering procedures. 

Summary of Projected Costs for Sediment Management 
Table 5 summarizes sediment management cost projections for Dredging Scenarios 1, 2, and 3, 
covering the relative cost effects of material placement on BLM property, off-site transportation and 
placement, and landfill transportation and disposal. Costs displayed in Table 5 include construction 
costs as well as costs for construction management, project management, engineering design, profit 
and overhead, and a 30% contingency. For the different placement or disposal alternatives, project 
costs were assumed to be the same with the exception of transportation and placement/disposal 
costs. Detailed feasibility-level cost estimates are provided in Attachment 1 for the three dredging 
scenarios. 

Table 5 
Sediment Management Cost Projections for Removal Scenarios 1, 2, and 3 Under Various 
Sediment Placement or Disposal Alternatives 

Sediment Removal 
Scenario 

Dredging 
Volume (cy) 

Feasibility-Level Cost Estimate 

Placement Along 
Adjacent Slopes on 

BLM Property 

Off-Site 
Transportation and 

Disposal 

Landfill 
Transportation and 

Disposal 

1: Complete Removal 2,940,000 $89,800,000 $221,700,000 $290,400,000 

2: Half Removal 1,470,000 $49,900,000 $114,100,000 $148,500,000 

3: Quarter Removal 735,000 $28,800,000 $59,300,000 $76,500,000 
Notes: 
Cost projections assumes sediment removal by mechanical excavation using land-based equipment and temporary drawdown of 
water levels. Dam removal and permitting costs not included.  

The feasibility of off-site placement and landfill disposal must be determined prior to additional 
project planning. The least expensive alternative would be placement on BLM property due to 
reduced costs associated with transportation. Costs associated with intermediate dredging volumes 
may scale to some extent, but equipment requirements will change depending on the planned 
sediment removal volume. 
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The construction alternatives included in the feasibility-level cost projections do not represent a final 
recommendation for design. The selected alternatives represent methods that are frequently applied 
to dredging projects of this magnitude, but a thorough alternatives analysis is recommended to 
determine which methods are best applied for this project. An alternatives analysis should consider 
spatial requirements for equipment and dewatering, required dredging production rates, 
construction schedules, and beneficial reuse opportunities. 

The most significant cost drivers of the project include the overall dredging volume, dewatering 
activities, and sediment placement or disposal. The total project cost increases with increased 
dredging volume. Dewatering costs are substantial but necessary to prepare the dredged material 
for placement, grading, compaction, and revegetation. Site restoration costs, which include final 
grading, topsoil application, and reseeding, are also substantial but necessary to reduce erosion and 
aesthetic impacts. 

Conclusions 
This technical memorandum has presented a discussion on topics related to sediment management 
for the Enloe Dam Removal Project. Sediment conditions, including physical sediment composition 
and chemical constituents, dredging methods and dewatering requirements, sediment placement 
and disposal alternatives, anticipated permitting requirements, and a feasibility-level cost estimate 
were presented. Due to the substantial volume of sediment within the dam impoundment area, 
sediment management will be a major consideration in dam removal planning. 

As illustrated in the “Preliminary Cost Estimate” section, the volume of dredged sediment is a leading 
cost driver for the project, along with final placement or disposal location. Additional analysis may be 
required to determine what volume of material will be necessary to remove from the dam 
impoundment prior to dam removal to reduce impacts to downstream properties and river ecology. 
Continued coordination with BLM will be necessary to determine whether dredged material can be 
placed on BLM-owned land and what conditions or specifications the placement and site restoration 
would need to follow. 

Although sediment management activities associated with dam removal appear to require a 
substantial effort, the maximum extent of dredging is technically feasible using existing equipment 
and construction methodology. 
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