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l. Introduction
During this agenda item, the Commission will consider adoption of the 2025 Integrated
Water Resources Strategy (Strategy).
Il Integrated Water Resources Strategy Recommended Action
e 13.A-Fund Development and Implementation of Oregon’s Integrated Water
Resources Strategy
lil. Background

The first Strategy was developed in 2012 and the second in 2017. The authorizing
statute (ORS 536.220) was revised in 2023 to require an update to the Strategy no
more than every eight years.

The Department has discussed updates to the Strategy at previous Commission
meetings since November 2022. Materials from these meetings can be found on our
website for the Commission: www.oregon.gov/owrd/aboutus/Commission.

Draft 1 was released for public review and comment in March 2024. Draft 2 was
released for public review and comment in April 2025. The final draft of the 2025
Strategy (Attachment 1) reflects public comment and contributions from the state
interagency project team, other natural resource, economic development, and public
health state agencies, and the federal liaison team. The interagency project team
included staff from the Departments of Agriculture, Environmental Quality, Fish and
Wildlife, Land Conservation and Development, and the Oregon Watershed
Enhancement Board.

Pursuant to ORS 536.220, the Oregon Board of Agriculture, Oregon Environmental
Quality Commission, and the Fish and Wildlife Commission were notified of the
proposed adoption.


http://www.oregon.gov/owrd/aboutus/Commission

WRC Agenda ltem A
September 11, 2025
Page 2

v. Updates to the Strategy

The 2025 Strategy carries forward the goals, objectives, guiding principles, and actions of
the two prior strategies. The Strategy continues to provide a framework to better
understand and meet Oregon’s instream and out-of-stream needs, including water
quantity, water quality, and ecosystem needs.

Attachment 2 includes all public comments received on Draft 2 of the 2025 Strategy and
agency responses indicating how the comment was addressed for the final draft. A
combination of sovereign Tribal nations, organizations, and individuals submitted
comments.

Appendix C in the 2025 Strategy provides a crosswalk of changes to critical issue titles,
action language, and action numbers between the 2017 and 2025 Strategies. The 2025
Strategy proposes two new actions:

e Action 2C Develop Instream and Ecosystem Water Need Forecasts
e Action 9D Lead Meaningful Community Engagement

V. Review and Discussion of the Adoption Resolution

The Department has drafted an Adoption Resolution for the Commission’s consideration,
please see Attachment 3. The Commission will have an opportunity to discuss whether
any changes need to be made to the Adoption Resolution.

VL. Adoption of the 2025 Strategy

The Commission will be asked to formally adopt the 2025 Integrated Water Resources
Strategy. The Commission may also consider public testimony during this portion of
the meeting. The Commission may consider the following options:

Option 1: Adopt the 2025 Strategy as proposed in Attachment 1.
Option 2: Adopt the 2025 Strategy as proposed in Attachment 1, with modifications.

Option 3: Do not adopt the 2025 Strategy, directing staff to return at a later time with a
revised 2025 Strategy for the Commissions’ consideration.

VII. Recommendation

The Director recommends Option 1: Adopt the 2025 Strategy as included in
Attachment 1.

Attachments:

1. Final (August 2025) draft of the 2025 Strategy
2. Public Comments and Agency Responses for Draft 2 of the 2025 Strategy
3. Draft Adoption Resolution

Ivan Gall Crystal Grinnell
971-283-6010 971-375-5330

725 Summer St. NE, Suite A, Salem, OR 97301 503-986-0900 oregon.gov/owrd
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Office of Governor
TINA KOTEK

Dear Oregonians:

There is no more essential public resource than
water.

Access to safe, clean drinking water should be a
given for all Oregonians in every part of the

state. The reality of growing water scarcity requires
increased urgency in addressing water
management and policy.

Our most vulnerable communities, our working and
natural lands, our fish and wildlife, and our rivers,
lakes and streams all face an existential threat, as the
relentless march of climate change and other

challenges test our resolve to protect that which
sustains us.

Our state’s Integrated Water Resources Strategy is the roadmap to both increasing our
understanding of our water resources and improving the State’s capacity to manage water. With
water allocation and management policies in particular, there are many challenges - both with
resource limitations, and with long-held practices and expectations that are now colliding with
very real constraints on our existing water supply.

In the face of these pressing challenges, we must act—decisively, urgently, and in true
partnership to protect and sustainably manage our surface- and groundwater reserves for
generations to come. This Strategy charts a proactive pathway forward to advance strategic
actions that will improve management of Oregon’s water resources for the benefit of our
communities, environment and the economy.

As stewards of our air, water, and landscapes, we cannot stand idly by and watch our beautiful
and productive landscapes deteriorate in front of us. It is incumbent on us to act boldly, embrace
creative, new solutions, and take strong action to enhance the resiliency of our natural resources
and communities. The actions laid out in this Strategy are critical to achieving our shared goals
and advancing water security for all Oregonians.

“ o

Governor Tina Kotek
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The Integrated Water Resources Strategy

Water is a public resource essential to Oregon’s communities,
ecosystems, and economy. In 2009, the Oregon Legislature recognized that
the protection and management of water and responsible use of public funds
requires an integrated strategy, and directed the state to develop an
Integrated Water Resources Strategy (Strategy).

The first Strategy, released in 2012, inspired many improvements in water
resources data collection, management, planning, and funding for water
projects.

The impact of climate change on our water has grown exponentially since
2012. The 2025 Strategy elevates the role of climate change and
identifies actions needed for mitigation, adaptation and resilience.

The fundamental purpose of the Strategy remains the same: o better
understand and meet Oregon'’s instream and out-of-stream water needs —
environmental and consumptive — including water quantity, water quality, and
ecosystem needs. The 2025 Strategy updates the wording of some objectives,
critical issues, and adds two new actions, identifying areas where incentives
or new policies could serve as powerful tools for progress.

This document serves as the introduction of the state’s 2025 Integrated Water
Resources Strategy.

KEY MILESTONES

2009 2012 2017 2025

State directed to State releases State releases State releases
develop Strategy first Strategy second Strategy third Strategy
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The Future of Oregon’s Water

The state of Oregon faces water

shortages, declining water quality, and

increasing climate impacts. This
threatens our ability to have enough
clean water for our people, our
economy, and our environment, now

and for generations to come.

The choices we make today will
determine the legacy we leave
for future generations.

For the long-term health and
sustainability of Oregon’s
communities, ecosystems, and
economy, we must act in thoughtful
coordination on the immediate steps
we can take today in preparation for
a future of water scarcity.

100,000

miles of rivers
and streams

360

miles of
coastline

95%

of fresh water is

groundwater

\Y
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An Outcomes-Driven Approach

To make progress in a resource-constrained environment,
we must focus on a select number of actions.

Governor Kotek directed the 2025 Strategy to articulate clear outcomes
that will best serve the water needs and interests of all Oregonians.

State agencies identified three priority areas, inspired by recent
conversations with federally recognized sovereign tribal nations,
communities impacted by groundwater contamination in the Umatilla Basin,
dry domestic well issues in several basins, increasing water scarcity that
impacts people, species, and ecosystems, and statewide effects of climate
change.

Each priority area includes several tasks that require coordination across
multiple agencies. There are 15 priority tasks summarized below, with more
detail provided in Appendix E.

Priority Actions: Act, Assist, and Adapt

Priority 1: Act with Urgency to Protect

Instream and Out-of-Stream Uses

‘/%\’ Priority 2: Assist the State and Communities
to Prepare for Water Scarcity

/7N Priority 3: Adapt to Water Scarcity by
\@ Stretching our Water Supplies
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A Future of Water Security

Key: IWRS Actions Appendix Reference

>
/=

Act with Urgency

to Protect Instream
and Out-of-Stream Uses

Assist the State

and Communities
to Prepare for Water Scarcity

@,

Adapt to Water

Scarcity
by Stretching our Water
Supplies

P1.1 Reduce unauthorized water use and gain

8C, 10E,
compliance with other water laws 10F, 13B
P1.2 Provide guidance for what constitutes reasonable
use of water 8C, 10F,
13B
P1.3 Increase the use of and develop protections for
L 10F, 11A-E,
priority waters and/or watersheds G

P1.4 Expand efforts to protect the quality of surface  1A-4E,
and groundwater sources that provide drinking water 12A-C,

13B, 13C
P1.5 Implement improvements to water permitting
processes for transparency, efficiency, and 1ok, 138
effectiveness
P2.1Increase quality and accessibility of water 1A, 3A,
availability, water use, and water demand information el
P2.2 Modernize water data systems and website user .
interfaces to facilitate wider data sharing 4
1A-D
P2.3 Improve understanding of instream and out-of-  ;, ¢
stream needs through increased completed basin 13B

assessments, instream flow studies, and clean water plans

P2.4 Increase the number of communities and Tribes ¢, o
that have completed or are participating in water 13B
planning efforts

P2.5 Increase involvement of OWRD in advisory 6A,13B
committees for Economic Opportunity Analyses to
better align land use planning with water resource goals

P3.1Increase the pace and scale of water reuse and :ggr 1‘;’:'
aquifer storage, recovery and recharge projects that ;7 ™

support resilience and protect the environment

P3.2 Increase the number of water users that are 7A, 9A,
planning/implementing water conservation, :gé' Lels)

efficiency, or modernization efforts

P3.3 Align existing and future agency funding to further
instream flow restoration, groundwater recharge,

1MA-E, 12A,
source water protection, and water quality and 13B,13C
habitat improvements
P3.4 |dentify priority areas for new above and below B
ground storage
P3.5 Improve water right transfer processing times
for lower risk transfers to facilitate the movement 10EA1SE

wfo’rer to high-priority use Page 6 of 275
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Oregon’s 2025 Integrated Water
Resources Strategy

August 2025
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A Message from the Water Resources Department

Fellow Oregonians,

Everyone needs cold, clean, and abundant water. As communities grapple with an era of water
challenges, we must think differently and act urgently.

The 2025 Integrated Water Resources Strategy (Strategy) aims to meet the moment. It brings together
Oregon's natural resources, economic development, conservation, and health agencies to address these
issues head-on through coordinated action. It is a roadmap for addressing water challenges that affect
our entire state, from our abundant agricultural lands to our vital watersheds, from our Tribal partners to
urban centers and rural communities.

With climate change driving warmer temperatures, declining snowpacks and precipitation shifts, the 2025
Strategy places this reality front and center, with concrete actions to help us mitigate and adapt.

This Strategy strongly supports enhanced data collection, helping us better understand how much water
is available, assess water quality, and determine the needs of people and ecosystems most affected by
water challenges.

| am very proud that the 2025 Strategy incorporates feedback from diverse voices across Oregon. We
listened to opinions and concerns from residents of all 36 counties, including making a survey available in
nine languages and hosting numerous community conversations. Oregon’s Tribal sovereign nations were
invited to provide their expertise and experience, and the Strategy reflects the priorities we heard
throughout this process.

And importantly, this Strategy recognizes that our success depends on collaboration at every level. When
communities come together with local, state, and federal agencies early and often, we can identify
emerging issues and address them proactively. As we build relationships, we create the trust necessary
for finding solutions.

The path forward won't be easy. There have been and will be difficult conversations about priorities and
tradeoffs. We're facing real uncertainty around federal funding and policy changes that could affect water
management and resource allocation moving forward.

But with the best available science, a collaborative approach, and our shared commitment to Oregon'’s
future, we can work through these challenges together.

),

Ivan Gall
Director, Oregon Water Resources Department

August 2025 Letter from OWRD 1
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Item A - Attachment 1

Executive Summary

Water is a public resource, essential to our communities, ecosystems, and
economic activities. Protection, conservation, and management of our shared
public resource and responsible use of public funds requires an integrated
strategy based on rigorous data and analysis. In 2009, the Legislature
recognized the need to develop a statewide Integrated Water Resources
Strategy (IWRS or from here forward referred to as the “Strategy”) to
coordinate water management efforts by many agencies and partners. The
Strategy is needed to carry out two goals: to improve our understanding of
Oregon’s water resources and to meet our state’s instream and out-of-
stream water resource needs. The first two Strategies (2012 and 2017),
inspired many improvements in water resources data collection, management,
planning, and funding for water projects.

“Instream” as defined in ORS
537.332 "means within the
natural stream channel or
lakebed or place where water
naturally flows or occurs”

“Out-of-Stream” — water
withdrawn or diverted from a
groundwater or surface water
source for a beneficial use

The 2025 Strategy places an emphasis on the need for data, collaboration, voluntary, and regulatory efforts. It
identifies areas where incentives or new policies could serve as powerful tools for progress. It also identifies where
public and private partnerships could stretch our dollars and further instream and out-of-stream efforts. Just as
importantly, the Strategy does not remove or jeopardize existing water rights or other local, state, tribal, and
federal authorizations. The Strategy does not itself change any existing authorities. It is the platform for
prioritized investments in the coming years.

In 2019, former Governor Brown initiated the 100-Year Water Vision (Vision), a community engagement process to
elevate water concerns of Oregonians and call for strategic investments to address these challenges. Completed in
2020, the Vision called for Oregonians to “invest strategically in infrastructure and ecosystems across all regions to
support resilient communities, vibrant local economies, and a healthy environment for all who live here.” The 2021
Oregon Legislature made historic investments in Oregon'’s water resources by passing a $538 million water package
distributed among many natural resource agencies. This funding allowed state agencies to make progress toward
addressing water issues identified in both the Vision and 2017 Strategy. Vision participants called for the Vision
findings to be applied to the next Strategy. The 2025 Strategy highlights where Vision challenges and opportunities
align with Strategy actions. To streamline Oregon’s water initiatives, the 2025 Strategy will be the single
statewide water planning effort carried forward.

Document Vocabulary

Since 2012, the Strategy has used specific language to explain and organize goals, objectives, critical issues, and
actions. The Strategy’s organizational terms are provided below.

e Framework — describes the overall structure of the Strategy. The Framework shows how the goals, objectives,
critical issues, and actions relate to one another. The Framework is included in Appendix D.

e Goal - The Strategy was designed to meet two overarching goals: to improve our understanding of Oregon'’s
water resources, and to meet Oregon’s instream and out-of-stream needs. Strategy objectives and actions
support meeting these goals.

e Objective — Statute (536.220) requires that the Strategy describe objectives of the Strategy and actions
designed to achieve those objectives. The Strategy has four objectives, carried forward from the 2012 Strategy.

e Critical Issue - Critical issues describe specific water challenges under each objective. Critical issues are the
headings for groupings of related actions.

e Action - Actions are identified to address a critical issue. Actions are directed to both agencies and others,
recognizing many people have a role to play in managing our water. There are 48 actions in the 2025 Strategy.

e Example Actions - Each action includes a list of example actions to show how to implement the action.
Example actions are distributed throughout the chapters and included on the action summary sheets in
Appendix D.

2 Executive Summary August 2025
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Item A - Attachment 1

Document Organization

The 2025 Strategy has four objectives. Each objective is separated into its own chapter, Chapters 1 through 4.
Within each chapter, the narrative describes critical water issues, actions, and example actions. Several Appendices
have been created to provide additional information and support Strategy implementation.

e Appendix A - summaries of tribal, state and federal agency roles and responsibilities regarding water

e Appendix B - water laws, policies, and regulations guiding management of instream and out-of-stream uses

e Appendix C - comparison of wording and numbering updates between the 2017 Strategy and the 2025
Strategy

e Appendix D - includes the Framework and action summary sheets for each of the 48 actions. Each action
summary sheet provides a quick reference regarding who might take this action, examples of how to implement
the action, and current resources including existing workgroups or funding programs, if known.

e Appendix E — agency action priorities for the next 6 years, 2025-2031

e Appendix F — the key challenges and opportunities identified in the 100-Year Water Vision and the relevant
2025 Strategy actions

Changes from the 2017 Edition

The 2025 Strategy updates the wording of some objectives, critical issues, and adds two new actions. Appendix C
provides a crosswalk to review these updates. The 2025 Strategy provides an opportunity to address equity, climate
change, and increase agency accountability throughout the document.

o Equity — A centerpiece of pursuing water equity requires bringing more voices to the table to meaningfully
address the disparities regarding access to clean water across the state. The 2020 Oregon Water Futures Project
Report, the 2020 100-Year Water Vision effort, the 2022 State of Water Justice Report, the 2022 Oregon Water
Justice Framework, and the 2023 Secretary of State Water Advisory Report 2023-04 all document water
insecurities and inequities in Oregon. A new action has been added to identify the need for meaningful
community engagement. Equity and environmental justice considerations have been added throughout the
Strategy example actions.

e Climate Change - Climate change is a pervasive part of life, more so than in 2012 when the first Strategy was
published. The 2025 edition provides an opportunity to introduce climate change as the first critical issue in
Chapter 3. The 2025 Strategy explains how many actions address climate mitigation, adaptation and resilience.
References to climate change have been increased throughout the document.

e Agency Accountability -New for the 2025 Strategy, each action is presented in a summary sheet (Appendix D)
that identifies the need for the action and detailed information to assist in implementation, including the likely
lead and supporting state or federal agencies and partners contributing to the action. Resources, such as
funding sources are also provided, if known. Also new for 2025, the Strategy includes agency priority actions for
the next 6 years (Appendix E).

Biennial Workplan

In line with previous Strategies, implementation occurs after the Strategy has been adopted by the Water Resources
Commission. The statute guiding the development and implementation of the Strategy was updated in 2023 to
require a two-year workplan. Following the adoption of the 2025 Strategy by the Water Resources Commission, the
Water Resources Department will work with agencies to develop the first biennial workplan that reflects the agency
priorities and the legislatively adopted budget for the 2025-27 biennium. Future workplans will include engagement
with agencies, water partners, and the public in advance of biennial agency budget processes and legislative
concept development to adequately support Strategy implementation. Workplan development provides an
opportunity to coordinate work across many agencies and partners and must be done in a way that protects the
public interest and balances instream and out-of-stream needs.

August 2025 Executive Summary 3
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https://sos.oregon.gov/audits/Documents/2023-04.pdf

Guiding Principles

Item A - Attachment 1

Development and implementation of the Strategy is guided by a set of principles, including accountability, a
balanced approach, collaboration, employing an open and transparent public process, reasonable cost, science-
based approaches, streamlining, and other principles memorialized as part of the Strategy’'s development. The
guiding principles developed by the first Policy Advisory Group (2012) still apply today.

Accountable and Enforceable Actions

Ensure that actions comply with existing water laws and
policies. Actions should include better measurement
and enforcement tools to ensure desired results.

Balance

The Strategy must balance current and future instream
and out-of-stream needs supplied by all water systems
(above ground and below ground). Actions should
consider and balance tradeoffs between ecosystem
benefits and traditional management of water supplies.

Collaboration

Support formation of regional, coordinated, and
collaborative partnerships that include representatives
of all levels of government, private and non-profit
sectors, tribes, stakeholders, and the public. Collaborate
in ways that help agencies cut across silos.

Conflict Resolution
Be cognizant of and work to address longstanding
conflicts.

Facilitation by the State

The State should provide direction and maintain
authority for local planning and implementation. Where
appropriate, the State sets the framework, provides
tools, and defines the direction.

Incentives

Where appropriate, utilize incentive-based approaches.
These could be funding, technical assistance,
partnerships/shared resources, regulatory flexibility, or
other incentives.

Implementation

Actions should empower Oregonians to implement
local solutions; recognize regional differences, while
supporting the statewide strategy and resources. Take
into account the success of existing plans, tools, data,
and programs; do not lose commonsense approach;

4  Executive Summary

develop actions that are measurable, attainable, and
effective.

Interconnection/Integration

Recognize that many actions (e.g., land-use actions) in
some way affect water resources (quality and/or
quantity); recognize the relationship between water
quantity and water quality; integrate participation of
agencies and parties.

Public Process

Employ an open, transparent process that fosters public
participation and supports social equity, fairness, and
environmental justice. Advocate for all Oregonians.

Reasonable Cost

Weigh the cost of an approach with its benefits to
determine whether one approach is better than another,
or whether an approach is worth pursuing at all. Actions
should focus on reducing the costs of delivering
services to the state’s residents, without neglecting
social and environmental costs.

Science-Based, Flexible Approaches

Base decisions on best available science and local input.
Employ an iterative process that includes “lessons
learned” from the previous round. Establish a policy
framework that is flexible. Build in mechanisms that
allow for learning, adaptation, and innovative ideas or
approaches.

Streamlining

Streamline processes without circumventing the law or
cutting corners. Avoid recommendations that are overly
complicated, legalistic, or administrative.

Sustainability

Ensure that actions sustain water resources by balancing
the needs of Oregon’s environment, economy, and
communities.

August 2025
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CHAPTER 1

Objective 1: Understand Oregon’s Water Resources

Water is one of our most precious natural resources. With more than 100,000 miles of rivers and
streams, 360 miles of coastline, and more than 1,400 named lakes, Oregon is renowned for its water.

While progress has been made in recent years, Oregon has a continuing need to understand its water
resources. This includes how climate change impacts the form and timing of precipitation, the amount
and timing of streamflow, the location and volume of groundwater, water quality, the condition of our
ecosystems, and overall accessibility of water to communities and the environment.

The 2025 Strategy continues to be a forum for interagency collaboration. This includes a commitment
to thoughtful, collaborative, and robust data collection, analysis, and sharing information with the
public and those engaged in water management and decision-making.

Actions at a Glance - Page 6
Water Resource/Supply Information - Page 7

References — Page 23

August 2025 Chapter 1 — Understand Oregon’s Water Resources 5
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Item A - Attachment 1

Chapter 1 Actions at a Glance

Objective 1: Understand Oregon’s Water Resources

Critical Issue - Water Resource/Supply Information

1A Improve Water Resource Data Collection and Monitoring
1B Conduct Additional Groundwater Basin Investigations

1C  Enhance Interagency Data Coordination

1D Support Basin-Scale Climate Change Research

6 Chapter 1 - Understand Oregon’s Water Resources August 2025
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Critical Issue | Water Resource/Supply Information

Oregon needs to understand the quantity and quality of available water to meet instream and out-of-stream water
needs in a changing climate. Improving our knowledge of water resources requires investments in interagency work,
analytical methods and approaches, scientific modeling tools, and platforms to share information with the public
and other partners. This section includes Actions 1A-1D which address acquiring and sharing water resource quality,
quantity, and ecosystem information. Chapter 2 covers data needs for defining instream water needs (Actions 2A-
2C) and out-of-stream water needs (Actions 3A-3B).

Oregon’s surface water and groundwater resources, by their very nature, are ever-changing. By day, month, and
year, water and natural resource managers need up-to-date information to manage the resource and make sound
decisions. This requires measurement of baseline conditions, trends over time, and evaluating the effectiveness of
water monitoring programs.

State agencies need to maintain and add to their monitoring networks to augment the long-term record, fulfill day-
to-day management responsibilities, and identify trends. Installing and maintaining additional monitoring stations
for water supply and water use will need to be done in strategic locations to answer a growing list of questions.
Monitoring stations include observation wells, streamflow gages, flowmeters, temperature probes, rain gages, snow
survey equipment, soil moisture sensors, and AgriMet weather stations.

Improve Water Resource Data Collection and Monitoring

The Water Resources Department (OWRD) uses the 2016 Oregon Water Resources Monitoring
Strategy to identify their monitoring priorities (e.g., climate change, groundwater protection), for
both surface and groundwater resources. The Department of Environmental Quality (ODEQ) uses the 2020 Water
Quality Monitoring Strategy to propose, evaluate, prioritize, and implement monitoring activities.? The 2017
Monitoring Strategy for Oregon’s Waters, An Interagency Approach helps natural resource agency scientists identify
and collect the right information to inform policy-makers about emerging water issues, the status and trends of
Oregon'’s waters, and the effectiveness of current agency actions.® The Department of Fish and Wildlife (ODFW) has
several monitoring programs. Their State Wildlife Action Plan (previously known as the 2016 Oregon Conservation
Strategy) outlines monitoring strategies for priority species and habitats.

Monitor and Evaluate Surface Water Flows

A gage is a structure installed in a stream that includes equipment to measure water levels. Gages can also measure
other parameters such as stream temperature. Scientists use water level information to calculate streamflow and
water quality information to determine the health of waterways. The OWRD operates about 260 gages on streams,
canals, and reservoirs throughout the state, maintaining an extensive long-term record for about 70 of them. About
240 of these gages are operated as near real-time, transmitting data once every hour. As shown in Figure 1-1, the
OWRD also provides access to data from an additional 365 gages, primarily operated by the U.S. Geological Survey
(USGS).

Approximately 10,000 river miles in Oregon are covered by an instream water right, but the state has limited
capacity to monitor whether instream water rights are being met. While the state has taken steps to enhance
measurement activities, only about 200 instream water rights have an associated stream gage in place to monitor
whether the instream flows are being met. Approximately 497 of 2,000 instream water rights were monitored in
2024.
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Operating a gage network requires trained hydrologic
technicians to keep the equipment operating properly,
to conduct regular measurements and/or observations
at gages, and to input the collected information into a North oy
central database. Hydrographers review and analyze 2
the data, make corrections based on field conditions,
and finalize the records to meet computation
standards established by the USGS.

Figure 1-1: Active Surface Water Gaging Stations
July 2025
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certain pollutants during development of Total Maximum Daily Load (TMDL) plans to improve water quality.
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Since the early 1990's, the state has lacked sufficient capacity to maintain and process data from its existing network
of stream gages in a timely fashion. This has resulted in a backlog of unprocessed records and has hindered the
OWRD's ability to share valuable water resources information. The public can access these records in their
provisional state, but they are subject to change until they undergo final review and are published. Expanding the
network will require additional resources to process data in a timely fashion.

Surface Water Availability

The OWRD maintains the Water Availability Reporting System (WARS), a decision tool for determining the amount
of water available for new water right applications for most surface waters in the state. The WARS database includes
stream flow data, water right information, landscape and climate characteristics, and water use data. The goal of
WARS is to quantify water availability and limit appropriations such that Oregon’s water supplies can sufficiently
meet supply demands of water users, including both instream and out-of-stream uses. In the current iteration of
WARS, water availability was calculated based on streamflow conditions representative of 1958 to 1987. Estimates
of water demands were calculated based on information and research developed in the early 1990s.

With funding provided in 2023, the OWRD is developing the
Surface Water Information Modeling System (SWIMS) to
update and replace WARS. The update is focused on
calculating water availability to better align with today's
climate and practices in water resources management. This
work includes designing a system that permits more frequent
updates to SWIMS, incorporating more recently collected
stream flow data, and utilizing technological advances in
recent decades (e.g., satellite-based remote sensing data) to
better understand water use and demands. The OWRD is also

“Good data is the foundation of wise and
coordinated decisions. We can work across
agencies at all levels, with tribes, and with the
private sector to improve access to accurate,
relevant, trusted, and current water data and
infrastructure condition. We can also use science
and information to anticipate future trends.
Access to quality information will help
communities strategically plan for and invest in
their water future.”

-100-Year Water Vision (2020)
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Action 1A

Improve Water Resource Data Collection and Monitoring

Examples of how to implement this action: e Increase resources to help disadvantaged

homeowners and renters access water quality testing
in private drinking water wells; update real estate
transaction database

e Use agencies’ monitoring strategies, or similar
methods, to design, expand, and maintain real-time
monitoring networks for surface water and
groundwater quality and quantity e  Monitor habitat and watershed conditions and

evaluate the effectiveness of restoration efforts (e.g.,

e  Prioritize basins for data collection and monitoring OWEB restoration inventory)

by centering the needs of people and ecosystems
most affected by water quantity or quality challenges Establish methods for measuring ecosystem services
and incorporate results into planning efforts, when

e Expand gage network associated with monitoring useful

instream water rights
e Increase monitoring and evaluate the effectiveness of

e Improve agency capacity to collect, share, analyze, pollution control plan implementation

and report data, bringing records to final form and

make them available to the public e Identify and address gaps in staffing or process that
prevent agencies from sharing in the collection of, or

*  Implement statewide groundwater quality already collected, data (e.g., temperature data)

monitoring programs and assure responsiveness to
community health e  Work with BOR and irrigation districts to help fund
state agency staffing to improve measurement of

e Update water quality standards and develop water use and water storage

additional TMDL's (also see Action 12C)

e  Work with state, federal, and local monitoring
partners (e.g., USGS) to analyze gage network to
identify and address gaps

e Increase the number of stream gages with reportable
water temperature data to support water quality
programs

Information from this new system is expected to be available in January 2030.

Future updates to SWIMS would benefit from improved understanding of surface water-groundwater interactions
to better account for the impacts of groundwater pumping on surface water availability. Additionally, the current
coverage of SWIMS is limited by lack of data in some areas of the state. This effort could be supported by
additional staff to conduct research, perform data analysis, maintain and monitor the OWRD's monitoring network
(including stream gages and groundwater wells), and develop decision-support tools. While SWIMS supports the
OWRD'’s programs and operations, other agencies (i.e., ODFW, ODEQ, and OPRD) and planning groups depend
upon database information to make recommendations and planning decisions.

Administrative rules prescribe how the OWRD determines whether water is available for monthly natural flow based
on water being available 80 percent of the time (80% exceedance), and for storage, 50 percent of the time (50%
exceedance). Protections for water quality and habitat for sensitive, threatened, and endangered fish species are
also considered when evaluating new water right applications through the OWRD's Division 33 Rules and review
process in partnership with the ODEQ and ODFW. Figure 1-2 shows (in shades of purple) where water is potentially
available for natural flow allocation during the month of August, the month most representative of low summer
flows and high out-of-stream demands. With some exceptions, the mostly tan map indicates that throughout the
state, very little surface water is available to allocate for new uses during August. Figure 1-3 illustrates (in shades of
purple) modeled water availability for new uses during the month of January. Many water rights authorize storage
of surface water during the winter and early spring to supplement summer water supplies.

In addition to water availability, other administrative rules are used to determine whether a new water right can be
approved for a beneficial use. For example, although surface water is available in portions of the Willamette River

Basin, many uses of water are not classified or allowable during the summer months for several reasons.
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Increasingly, water users are relying on tools such as water conservation, reuse, water right transfers, and water
storage to meet their needs during the summer months. Some of these tools are designed to benefit instream flow.
See Chapter 4 and Strategy Actions 10A-10C, 11B, and 11E.

Figure 1-2: Available Streamflow in August
(calculated at 80 percent exceedance)
July 2025

OREGON : -
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WATER RESOURCES and information sources to ascertain the usability of the information. l:l OWRD basins
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Figure 1-3: Available Streamflow in January
(calculated at 50 percent exceedance)
July 2025
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Calculated at 50% Exceedance . Streams No Water Available il >10000
OWRD Surface Water (RMA), July 10, 2025, Projection: Oregen Lambert NAD 83 [ 01-10 —
This product is for information purposas and may not have been prepared for or be suitable for legal, . . . L No Data
‘ engineering, or surveying purposes. Users of this information should review or consult the primary data  AdMinistrative Boundaries |: 10 - 100
WATER RESOURCES and information sources to ascertain the usability of the information. I:l OWRD b . =
asins

DEPARTMENT

Groundwater - Surface Water Interaction

Groundwater is connected to surface water in various ways. Oregon water law recognizes this important connection,
managing these resources as one. This is called conjunctive management.

The hydraulic connection of groundwater to surface water can inform the Potential for Substantial Interference
which indicates that the use of groundwater can deplete streamflow and reduce important cold-water discharge.
This depletion is often difficult to measure due to delayed effect and natural variability, making conjunctive
management a challenge. Climate change, including multi-year droughts, intensifies this challenge. However, there
are some locations where the OWRD and the USGS have conducted detailed studies and are able to quantify these
connections.

Generally, the OWRD denies or limits new groundwater applications in instances where use from an aquifer could
substantially interfere with a surface water source that is already fully appropriated. One example of conjunctive
management stems from a 2001 study* conducted by the OWRD and USGS that quantified the hydraulic
connection between groundwater and surface water within portions of the Deschutes River Basin. Because of this
connection, the OWRD established the Deschutes Basin Groundwater Mitigation Program and rules around
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protecting Scenic Waterway flows and instream rights within the basin. This program allows for the development of
new groundwater uses within the Deschutes Basin Groundwater Study Area, that would not otherwise be allowed,
by requiring the purchase of mitigation credits or the implementation of a mitigation project to mitigate for their
impacts on surface water flows.

Monitor and Evaluate Surface Water Quality

Water quality standards are established by the state pursuant to Section 401 of the Clean Water Act to ensure that
our lakes and streams support multiple beneficial uses, including domestic water supplies, recreational activity, and
fish and wildlife needs. Water quality monitoring data and information on status and trends define the priorities and
set the direction for programs and activities aimed at protecting and restoring water quality. State agencies and
partners utilize water quality monitoring data to update water quality standards, determine causes of impairment,
develop water quality improvement plans (Total Maximum Daily Loads and Water Quality Management Plans),
establish permit limits and restrictions to limit further impairment, notify the public of health advisories, measure
project and program effectiveness, and modify program strategies as needed to improve water quality outcomes.

The ODEQ monitors and evaluates water quality through a variety of programs. Some of these activities are
statewide assessments of water quality, whereas others focus on geographically specific assessments of water
quality or narrow categories of pollutants and/or beneficial uses. Established monitoring programs and projects at
the ODEQ include:

¢ Ambient Monitoring Network and Oregon Water Quality Index (OWQI) (See Fig 1-4)
e Oregon beach monitoring (with Oregon Health Authority)

e Cyanotoxin monitoring (with Oregon Health Authority)

e Biomonitoring

e Groundwater monitoring

e Pesticide Stewardship Partnership
e Watershed monitoring (TMDLs)

Figure 1-4: Ambient Water Quality Monitoring Stations
July 2025

L] Monitoring location

e Toxics monitoring (::3 OWRD Administrative Basins
e Volunteer water quality monitoring .
. . L
¢ National aquatic resource surveys Umatilla ® Gvande Rande

e  Other special projects

Harmful Algal Blooms (HABs) - An
overgrowth of cyanobacteria in lakes, rivers,
and ponds can result in the development of a
harmful algal bloom (HAB), which can
produce extremely dangerous toxins
(cyanotoxins) that can sicken or kill people
and animals. Historically, the ODEQ only
sampled active HABs in support of Oregon
Health Authority’'s (OHA) recreational
advisory program. During the 2021-23
biennium, the ODEQ received legislative direction to start actively monitoring Oregon waterbodies to promote early
detection. Starting in 2024 active field monitoring for HABs was expanded to 40 high recreation use water bodies
across the state. This active monitoring approach is in addition to ongoing recreational response monitoring which
uses satellite imagery to identify HABs and prompt visual inspections. The results of satellite monitoring are
published and updated regularly.
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Fish and Shellfish Monitoring — Water quality impacts the organisms living and feeding in the water, including fish
and shellfish that humans consume, for subsistence, recreation, or commercial purposes. The Oregon Department
of Agriculture monitors and reports the status of shellfish for toxin levels, as part of their Food Safety Program.

The ODEQ conducts fish and shellfish monitoring as part of their water quality toxics monitoring efforts.

Water Quality Impairments and Oregon’s Integrated Report - The Federal Clean Water Act requires the ODEQ
to report on the quality of Oregon'’s surface waters every two years. Oregon’s surface waters are assessed to
determine if they contain pollutants at levels that exceed protective water quality standards. The results are
published in the Integrated Report which combines the Clean Water Act requirements for a list of impaired water
bodies and a status report, sections 303(d) and 305(b).

The 2024 Integrated Report identified more than 87-percent of assessed water bodies as impaired and not meeting
water quality standards for one or more parameters, including more than 130 lakes and reservoirs, and about 1,700
stream/river segments and watershed units. Additional information regarding the 2024 Integrated Report can be
found on the ODEQ's website, including a story map, web map, and downloadable database.s

Monitor and Evaluate Groundwater Levels

Accurate well location information and water-level data are critical for assessing groundwater resources and the
connections to surface water. Prior to conducting detailed groundwater studies in a basin (See Action 1B), it is
necessary to establish long-term, water-level data sets suitable to evaluate climatic, seasonal, and groundwater
development impacts on the aquifers. Today, there are more than 400 active state observation wells, and in the past
five years, the OWRD has measured more than 1,300 other wells at least annually. Since 2013, the Oregon
Legislature has provided funds to help expand the OWRD's network of dedicated observation wells, providing staff
with suitable wells for deployment of automated data recording instruments that provide high-frequency, year-
round water level records. The process of siting these wells is spelled out in more detail in the OWRD's 2016
Monitoring Strategy.

Claire Sturdy measuring Lost Creek in the Klamath Basin. Credit: Garrett Steensland
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Groundwater Availability

Groundwater development has occurred primarily in areas where the geologic conditions are favorable or where
additional surface water is no longer available for new allocations. In most locations, groundwater aquifers are no
longer capable of sustaining additional development without leading to declining supplies for existing water users
and reducing streamflows where surface water and groundwater are hydraulically connected. Groundwater quality
can also limit use. Detailed geologic maps are needed to accurately map the depth and capacity of aquifers across
Oregon. Geologic maps are essential for siting wells and bringing a scientific basis to groundwater management.

A recent increase in complaints to OWRD from people experiencing dry domestic wells has elevated awareness
regarding declining groundwater levels associated with climate change, consecutive years of drought, wildfire
damage, and groundwater pumping. The state needs adequate data to better anticipate and respond to
groundwater issues and possibly designate additional Groundwater Administrative Areas.

Evaluate Groundwater Administrative Areas - The OWRD oversees 22 Groundwater Administrative Areas (Figure
1-5, below) designated to limit further water level declines or groundwater interference with surface water. As
hydrological conditions change with climate change and the cumulative impacts of appropriation to consumptive
uses, groundwater data may reveal the need to designate additional Groundwater Administrative Areas and
Management Areas.

Specific rules apply to each Groundwater Administrative Area, but they all fit in the following categories:

e Withdrawn — prevents new allocation in specified areas or aquifers.

o Classified and Limited - limits new allocations for specified uses and areas or aquifers through Basin
Program Rules (OAR 690-5XX) to address groundwater supply and quality.

e Critical —curtails existing uses, to address groundwater supply, quality, or thermal issues.

e Mitigation — requires mitigation for new uses to offset impacts to hydraulically connected surface water.

e Serious Water Management Problem Areas — requires measurement and reporting of water use
authorized under existing rights.

e ODEQ Groundwater Management Area - related to groundwater quality and described in further detail
below.

Monitor and Evaluate Groundwater Quality

Groundwater contamination is also a serious issue in some areas of Oregon. Private domestic wells may face
contamination issues from agricultural or industrial sources, failing septic systems, or from surface water and
groundwater interactions. Naturally occurring elements such as arsenic, uranium, and boron can also make water
supplies unsuitable for some uses. Testing the water quality of private domestic wells falls outside of state agency
authority in most cases. The OHA requires that private domestic wells are tested for nitrate, bacteria, and arsenic
before a home is sold, and the data be provided to the real estate transaction database.

The ODEQ implements a Statewide Groundwater Monitoring Program to monitor groundwater for contaminants of
concern, including nitrates and pesticides. From 2015 to 2017, the ODEQ was able to monitor two geographic
regions per year. Funding and staffing reductions now only allow for monitoring in one region every other year, in
addition to regular sampling in the three Groundwater Management Areas. The monitoring data are used to
determine areas of the state that are especially vulnerable to groundwater contamination, long term trends in
groundwater quality, status of ambient groundwater quality, emerging groundwater quality problems, and potential
risks from contamination. Increased resources for groundwater monitoring can help protect public health.

Groundwater Management Areas - The ODEQ designates an area as a “Groundwater Management Area” when
groundwater has elevated contaminant concentrations (Figure 1-5). Commonly analyzed contaminants include
nitrates, bacteria, and arsenic. Once a Groundwater Management Area has been declared, a local groundwater
management committee is formed and then works with state agencies to develop an action plan to address the
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contamination. Three Groundwater Management Areas have been designated in Oregon due to elevated nitrate
concentrations in groundwater:

Lower Umatilla Basin
Northern Malheur County
Southern Willamette Valley

The ODEQ typically collects groundwater quality samples from well-owners who have granted permission, both
within Groundwater Management Areas and other areas of the state. Budget restrictions have not allowed for the
installation of monitoring wells.

Figure 1-5: OWRD Groundwater Administrative Areas and ODEQ Groundwater Management Areas
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Testing Private Drinking Water Wells -Private drinking water supply wells are not routinely tested for water
quality issues, although state law requires testing at the time of a real estate transaction. The Domestic Well Testing
Act requires a homeowner selling a property with a drinking water well to test the water for nitrate, total coliform
bacteria, and arsenic. Within 90 days after the seller receives the test results, the seller must submit the results to
the buyer and to the OHA. The data has potential to provide a broad overview of groundwater quality in the state,
however compliance for reporting has been low. This points to a need to amend the Domestic Well Testing Act to
require laboratories to electronically report domestic well testing results associated with real estate transactions to
the state (see Action 12A Ensure the Safety of Oregon’s Drinking Water).
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Domestic wells located in an area impacted by wildfire should be tested to ensure water is still safe to drink. OHA
recommends testing for arsenic, nitrate, bacteria, lead, and, depending on damage assessment results, benzene,
toluene, ethylbenzene, and xylenes, commonly referred to as "BTEX.”

The 2025 Oregon Legislature enacted House Bill 3525 requiring landlords who rent homes that rely on domestic
wells to test the water for arsenic, coliform, nitrate, and lead and report the results to their tenant and the OHA.
However, this requirement applies only to homes in areas designated by the ODEQ as Groundwater Quality
Management Areas. The testing requirements will go into effect starting January 1, 2027.

Monitor and Evaluate Habitat Conditions and Watershed Functions

The ODFW, Oregon Watershed Enhancement Board (OWEB), and other agencies have significant responsibilities
around habitat and watershed monitoring. Habitat and watershed function monitoring includes evaluating the
change in river channels over time, substrate, and fish passage issues, as well as wetland and floodplain conditions.
Monitoring is a broad term that encompasses baseline monitoring, compliance monitoring, status and trend
monitoring, and effectiveness monitoring. Diversity of monitoring approaches is essential to building an
understanding of watershed health, tracking the success of watershed improvement projects, and setting
restoration priorities.

The OWEB maintains the Oregon Watershed Restoration Inventory of more than 20,000 completed projects since
1995.¢ This database is used to report on the progress of the Oregon Plan for Salmon and Watersheds, to support
effectiveness monitoring of restoration activities, and to inform watershed assessments and future restoration
project planning and implementation.

Oregon continues to develop guidance for prioritizing watersheds/basins for data collection and monitoring,
including recommendations for further investment. The ODFW is identifying and prioritizing areas for aquatic
habitat protection and restoration using new species distribution and climate change information. Some watershed-
based tools used to prioritize sensitive water bodies and habitat for future restoration efforts include Endangered
Species Act Recovery Plans, the ODFW's State Wildlife Action Plan,” watershed assessments and action plans, and
the Department of State Land's Oregon rapid wetland assessment protocol, the stream functional assessment
method, and streamflow duration assessment method.

Indicator Species - One way of tracking the status of both water quality and ecosystem health is with a designated
indicator species. The health of an indicator species can offer early warning signs regarding ecosystem impairment.

Such indicator species include native salmonids (salmon, steelhead, and trout) that depend on cold, clean water.
Since 1991, the National Oceanic and Atmospheric Administration’s Fisheries Office of Protected Resources, which
monitors anadromous species that migrate between freshwater and the Ocean, has listed 15 out of 23 Evolutionarily
Significant Units/Distinct Population Segments of salmon and steelhead found in Oregon under the Endangered
Species Act. To date, none of them have been delisted.

In addition to these indicator species, the U.S. Fish and Wildlife Service (USFWS), which has authority for monitoring
non-anadromous fish species that reside year-round in Oregon'’s rivers and streams, has listed five species as either
threatened or endangered (Bull trout, Lahontan cutthroat trout, Hutton tui chub, and Shortnose and Lost River
suckers). Several other aquatic species are proposed for listing or being assessed for potential listing, including the
Northwestern pond turtle and the Western ridged mussel. The high number of aquatic species listed as threatened
or endangered are a result of declining water quality and quantity in many areas of the state during critical life
history periods and can be an indicator of inadequate ecosystem health. Recovery efforts by local, state, tribal, and
federal entities, which include improving habitat connectivity, increasing habitat quantity, and improving habitat
quality, are underway for these listed species, as well as other species of significance such as Pacific lamprey.
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As a result of such efforts, the USFWS announced the removal of the Oregon chub and Modoc sucker and their
associated critical habitat from the list of Endangered and Threatened Species in 2015, making them the first to be
delisted due to recovery. In addition, the Foskett Spring Speckled Dace and Borax Lake Chub were delisted in 2019
and 2020, respectively.

Oregon chub, Credit: Rick Swart Modoc sucker, Credit: Doug Markle

Impacts to indicator species can also serve as an early warning sign of broader impacts to the benefits that
Oregonians enjoy. Healthy ecosystems provide clean air, clean and abundant water, fish and wildlife habitat, and
other values that benefit the public. All Oregonians benefit from a healthy aquatic ecosystem as freshwater is vital
to human life and economic well-being.

See Strategy Actions 2A-2C for additional data needs related to ecosystems. For Strategy actions that support
ecosystem protection and enhancement, see Chapter 4 Strategy Actions 11A-11E.

Measuring Ecosystem Services — Ecosystem services are the benefits that nature provides to the economy,
including producing clean water, storing water, and cooling. The State Wildlife Action Plan highlights ecosystem
services markets as a way to create economic incentives to protect or restore the environment. The U.S. Department
of Agriculture’s Conservation Effects Assessment Project is a multi-agency effort led by the Natural Resources
Conservation Service to quantify the effects of conservation practices across the nation’s working lands. More work
is needed in Oregon to quantify ecosystem benefits to support conservation, restoration, or mitigation solutions
associated with environmental impacts from development.

Conduct Additional Groundwater Basin Investigations

Action 1A outlined the primary data collection and monitoring needs for surface water,
groundwater, and ecosystems. This action identifies additional detail needed to understand our
groundwater at a finer geographic scale. Place-based water planning and future iterations of the Strategy require
groundwater data at the basin or sub-basin scale.

Prioritize Groundwater Basin Studies

Oregon needs additional basin studies to further understand the relationship between groundwater and surface
water, and the availability of both. Conducting groundwater studies is a priority for the state, which has historically
evaluated groundwater resources at the basin scale through cooperative, cost-share programs with the U.S.
Geologic Survey (USGS). These studies result in a better understanding, or conceptual model, of the basin, including
a description of the basin geology, groundwater flow paths, and a water budget quantifying annual volumes of
groundwater recharge, discharge, and changes in dynamic storage. A numerical groundwater flow model is also
developed and used to better understand the outcome of potential management scenarios with computer
simulations.

The Water Resources Department (OWRD) has completed cooperative basin studies in four areas (Harney,
Deschutes, Willamette, and Klamath basins) and is currently working with the USGS and Washington Department of
Ecology to study the Umatilla Basin’s Walla Walla Sub-basin. The state has prioritized additional basins for
subsequent groundwater studies. Priority areas include:
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e The Hood Basin's Fifteenmile Creek Sub-Basin, to understand declining groundwater levels and whether
groundwater extraction is affecting surface water flows. The OWRD initiated this basin study and associated
public outreach in 2025.

e The Powder Basin, to assess groundwater availability and potential overallocation.

e The Grande Ronde Basin, to assess groundwater availability and potential overallocation.

Groundwater Budgets for Major Hydrologic Basins
The 2021 Legislature passed House Bill 2018 that directed the OWRD to:

e Enterinto a cost-sharing agreement with the USGS to develop and publish groundwater budgets for all
major hydrologic basins in the state. This work is anticipated to be complete by the end of 2028.

e Contract with a qualified person to produce a peer-reviewed report on statewide consumptive water use.
The initial set of statewide evapotranspiration data was published in January 2025.

e Expand the groundwater level monitoring network. Groundwater observation wells have been added in the
Deschutes, Harney, Rogue, Umatilla, Walla Walla, and Willamette basins. OWRD is in the process of
analyzing where there are data gaps to prioritize additional locations.

e Help communities use the data collected under this bill to inform local water planning efforts.

The water use measurement component of this work is addressed in more detail under Action 3A.

Improve Groundwater-Related Records

Action 1B

The state collects and maintains a variety of
groundwater-related records that well owners,
consultants, and state agencies need to better
understand Oregon’s water wells, some examples are
described below. Data specific to water users reporting
their water use is called for in Action 3A.

Conduct Additional Groundwater Basin
Investigations

Examples of how to implement this action:

e [nstall and maintain dedicated state observation

. ) wells in priority basins
Well Location Data Gaps — Wells were not required to

be registered with the state until 1955. Since then, most
well location information has been reported at a very
coarse scale (within a 40-acre area). In 2009,

e Partner with UGSG to conduct and cost-share
additional groundwater recharge studies and basin
investigations

requirements were put in place to obtain more precise e Evaluate existing and potential establishment of new
location information for newly drilled exempt-use wells, raluiel ety ARl A ey -
which are most often used for domestic purposes. An Wfiee. PEmies s Gy

estimated 280,000 such wells exist today, with several e Locate and document water wells, including exempt
thousand more drilled each year. In 2014, the state use wells, permitted wells, and unused wells
updated its online mapping program to help well drillers e Ensure groundwater level measurements are high-
and landowners record the location of new, existing, and quality; install measuring tubes and make scheduled
unused water wells—including both exempt-use wells measurements

and permitted wells. On July 1, 2023, statutory changes e Investigate connections between groundwater and
require all well reports submitted to include the GPS surface water, particularly where groundwater

coordinates of the well's location. Despite those efforts, sustains summer low flows and/or discharges cold
Oregon has inadequate documentation of the number, water

location, and average water use of water wells. e Support and coordinate with ODEQ’s Groundwater

) ) Monitoring Program (water quality)
Water-Level Access — Installation of measuring tubes

helps to ensure that accurate water level measurements
can be taken in water wells, without measurement
equipment getting tangled in pumps or wires. This can

e Incorporate groundwater quality and quantity
information into Oregon’s Environmental Justice
Mapping Tool
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be particularly helpful in deep wells. Several locations in Oregon, such as Eola Hills in Polk County, Pete’s Mountain
in Clackamas County, and Mosier in Wasco County have requirements to install measuring tubes during new well
construction.

Scheduled Measurements — Agency scientists collect baseline information at the start of each irrigation season
before any significant groundwater pumping begins. This activity is a high priority because it provides an annual
snapshot of groundwater conditions that can be compared over time and contributes to Oregon'’s long-term
understanding of the resource.

., Enhance Interagency Data Coordination

1C Data-sharing among agencies supports informed decisions and more efficient management of water
resources. As one example, the Department of Environmental Quality (ODEQ) and Department of
Fish and Wildlife (ODFW) use data to provide information and advice on water allocation decisions made by the
Water Resources Department (OWRD) per agency rules and statutes. Their understanding of species and water
quality needs helps determine whether a proposed use of water is in the public interest.

As another example, the Department of Forestry (ODF) uses water right information from the OWRD to determine
whether forest streams are sources of drinking water. Streams that serve as a drinking water source trigger more
stringent forestry protections. There are many examples among local, state, federal, and tribal agencies where
current and accurate water resources information from one agency partner affects whether the other agency can
effectively carry out its mission.

Monitoring Oregon'’s water resources is not limited to just state agencies. There are several federal agencies whose
data collection and analysis are critical to the understanding and management of Oregon’s surface water and
groundwater resources, including the Army Corps of Engineers, Bonneville Power Administration, Natural Resources
Conservation Service, the National Weather Service, and the U.S. Geological Survey. Local partners, including soil
and water conservation districts and watershed councils, collect valuable monitoring data too.

The lack of stable resources to maintain or expand the state’s monitoring networks, collect and share data, conduct
studies, and develop modeling tools presents a significant, ongoing challenge. Several years’ worth of water
quantity and quality data still needs to be processed, analyzed, and shared with the public and other partners.
Methods to enhance data collection, processing, and sharing include:

e Coordination — Better integration of federal, state, and local data collection efforts, including staffing to
coordinate data across agencies, while adhering to quality control standards (e.g., interagency temperature
data coordination)

e Data Management — Resources need to be allocated for data infrastructure and data stewardship

e Training — Improving data collection standards, manuals, training, and technical support

e Access — Providing on-line platforms for data submittal, retrieval, and quality control

e Real-Time — Adding remote and real-time monitoring to existing stations

e Backlogs — Processing the backlog of water quantity and water quality data

A Strategic Enterprise Approach to Monitoring

Oregon’s interagency Strategic Enterprise Approach to Monitoring (STREAM) Team was created in June 2013 and is
made up of many of the state’s natural resources agencies, all of which monitor Oregon'’s waters for various public
purposes. The STREAM Team facilitates collaborative decision-making to support a healthy environment through
coordinated planning, monitoring, and communication of water-related data and information. The work of the
STREAM Team directly supports the intent of the Strategy, improving water resources data collection and
monitoring by coordinating interagency efforts.
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The STREAM Team has developed a collaborative workspace for agency partners and a monitoring calendar and
associated map that are updated annually. Members meet regularly, where agencies provide input on statewide
water-related monitoring issues, such as new stream gages, harmful algae bloom coordination, environmental data
management strategies, and more. They published a statewide monitoring strategy in 2017.

Make Water-Related Information Available Electronically

Water-related program information, contact information, and data are often not available from state agencies, or
sometimes difficult to find and use, though agencies do try to keep fact sheets and "how-to" guides accurate and
up to date. Agencies have made progress scanning older documents and making newer documents available online
in a searchable format, however, investments in information technology have been insufficient. In a culture that
relies on instant access to information, agencies are still in the process of making historic documents available while
working to make data more interactive.

A significant milestone in the process to share information among agencies and with the public has been achieved
through the initiation of the Oregon Water Data Portal Project in 2022. The project, led by the ODEQ, is still in the
early phases including developing a beta version of the portal in early 2025. The Legislature did not authorize
additional funding in for the 2025-27 biennium. Eventually, if funded, the portal will be a single location for
agencies and the public to access a variety of data that has been collected by many agencies and partners.

Statewide Lidar — Oregon’s Lidar Program (Airborne
Light Detection and Ranging) uses a remote sensing tool Action 1C
to provide three-dimensional surface terrain data (i.e.,
topographic information) for the state. In 2007, the
Oregon Legislature designated the Department of
Geology and Mineral Industries (DOGAMI) as the lead Examples of how to implement this action:
agency for lidar acquisition in Oregon. The DOGAMI
established the Oregon Lidar Consortium to build
funding for the acquisition of large swaths of lidar across
the state. These data help create geologic maps, flood
hazard maps, evaluate tidal channel topography, locate
infrastructure, model water quality, delineate wetlands,
evaluate habitat restoration, assess hazards, and

Enhance Interagency Data Coordination

e Improve integration of federal, state, and local
government data collection efforts while adhering to
quality control standards

e Improve data sharing and availability using on-line
platforms and emerging technologies, mobile apps,
and open standards

inventory forests. As of 2025, the Oregon Lidar e Investin information technology and modernization
Consortium has acquired high-resolution lidar data for of databases and applications

approximately 92 percent of the state. A web-based e Develop or update modeling and other decision-
mapping application shows which parts of Oregon are support tools

- . . _ _
completed or in-process for lidar coverage. «  Encourage inter-agency work among a variety of

partners

e Provide resources for interagency data management,
including data infrastructure and stewardship, as well
as participation in the Oregon Water Data Portal

e Support the development, implementation, and
ongoing maintenance of the Oregon Water Data
Portal Project

e Provide interagency training to improve data
collection standards, including manuals and technical
support

» Improve public access to water data and provide a
centralized location to access various types of water
data
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Support Basin-Scale Climate Change Research

Many local, state, federal, and tribal governments are conducting, and must continue, climate
change research, identifying and assessing risks and actions specific to the Pacific Northwest. These
research efforts will help water managers and natural resources agencies develop placed-based strategies for
addressing climate-related impacts on water quality, water quantity, and ecosystems. There are many opportunities
to further collaborate between local partners, governments, and research institutions.

Oregon Climate Change Research Institute

The Oregon Climate Change Research Institute (OCCRI) has been tasked by the Oregon Legislature to lead climate
change research among faculty of the Oregon University System. In 2025, OCCRI released the Seventh Oregon
Climate Assessment, a compendium of research on climate change and its impacts on Oregon.™

Researchers at OCCRI are examining climate change impacts on a regional scale, looking specifically at risks to the
Pacific Northwest. The National Oceanic and Atmospheric Administration awarded a five-year grant to establish and
coordinate a regional consortium of climate variability assessment, research, and outreach in the Pacific Northwest.
Funds were used to establish the Climate Impacts Research Consortium, which includes OCCRI and other
researchers from universities and extension services within Oregon, Washington, and Idaho. The Consortium
provides information and tools for making decisions about landscape and watershed management and has been
home of the Regional Integrated Sciences and Assessments (RISA) for the Pacific Northwest since September 2010,
one of ten RISAs in the country. In 2022, Congress changed the name of the RISA program to “Climate Adaptation
Partnerships.”

Oregon’s Climate Change Adaptation Framework

Oregon'’s Climate Change Adaptation Framework provides a broad-scale qualitative assessment of risks to people,
infrastructure, communities, and natural resources that are expected to result from the effects of variable and
changing climate conditions.” The Framework calls for additional research in several areas, including social,
economic, and climate change impacts related to forest management and other types of management.

Oregon Climate Action Commission (formerly Oregon Global Warming Commission)

In 2007, the Oregon Legislature, through passage of House Bill 3543, established the goal of reducing greenhouse
gas emissions by 10 percent below 1990 levels by the year 2020." By 2050, those emissions have to be at least 75
percent below 1990 levels. That legislation also created the Oregon Global Warming Commission, which is tracking
progress towards the goal. The Oregon Department of Energy provides support for the Commission.

In 2023, the Oregon Legislature (Senate Bill 522) changed the name of the Oregon Global Warming Commission to
the Oregon Climate Action Commission. The Commission developed an Oregon Climate Action Roadmap that
provides foundational information on state climate impacts, emission trends, and progress towards achieving
Oregon'’s greenhouse gas emissions goals. The Commission has also authored several other documents including
the 2021 Natural and Working Lands Proposal, in collaboration with the Department of Agriculture (ODA),
Department of Forestry (ODF), and the Oregon Watershed Enhancement Board (OWEB). Through the adoption of
HB 3409 in 2023, the Oregon Legislature established the state’s Natural and Working Lands Fund to support
investments in natural climate solutions on Oregon’s natural and working lands. As approved by the Oregon
Climate Action Commission in early 2024, the Fund’s initial $10 million appropriation was allocated between the
ODA, ODF, OWEB, and the Oregon Department of Fish and Wildlife to support a variety of programs and projects to
advance nature-based climate solutions.
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Next Steps
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Oregon should continue collaborating with existing climate change research organizations and institutions to
improve climate change projections at a basin scale. Basin-scale data are needed to help Oregonians prepare
responses and strategies to address climate change.

These include: identifying basins susceptible to changing flow regimes, establishing gages to quantify the rate of
change in the magnitude, frequency, duration, and timing of streamflow; identifying groundwater systems with
areas of recharge within the rain-snow transition zone; monitoring groundwater level responses to climatic impacts;
and working with the U.S. Geological Survey and other partners to support long-term, natural streamflow
monitoring stations that have previously been used to assess climate impacts on water supplies (e.g., U.S.
Geological Survey Hydro-Climatic Data Network stations, and Geospatial Attributes of Gages for Evaluating
Streamflow stations).

Action 1D

Support Basin-Scale Climate Change Research

Examples of how to implement this action:

Make improvements in surface water and
groundwater monitoring, flood and drought
frequency projections, and long-range forecasts

Improve climate change projections at the basin-
scale

Develop reliable projections of basin-scale hydrology
and associated impacts on built and natural systems,
including aquatic species and habitat

Analyze how instream and out-of-stream water
rights will be met with hydrologic changes

Investigate potential shifts in the hydrograph,
agriculture and irrigation seasons and impacts to fish
distribution/life history timing

Develop climate change forecasting for use in water
availability analyses and permitting decisions (also
see Action 10F)

Investigate new crop types suitable to a changing
climate
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Investigate increased risks to ecosystems and water
supply and wastewater management infrastructure
associated with wildfires, particularly in
environmental justice communities

Finalize and implement ODFW's Aquatic Habitat
Prioritization assessment which incorporates climate
projections for water quantity and temperature when
evaluating future habitat suitability for sensitive
aquatic species

Coordinate data collection into the Oregon Water
Data Portal Project

Include an assessment of vulnerable water supply
systems and identify those in environmental justice
communities

Consider the increased risk to water infrastructure by
wildfire in environmental justice communities

Look for equity impacts of climate change (i.e.,
climate justice) and water management (i.e., water
justice)

Advocate for financial resources to help local basins
better understand climate impacts, including
partnerships with OCCRI
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CHAPTER 2

Objective 2: Understand Instream and Out-of-Stream Needs

Oregon'’s rivers, streams, lakes, estuaries, wetlands, springs, and aquifers support a wide range of
benefits for both humans and the environment. They provide sources of water for drinking, agriculture,
energy, industry, recreation, plants, and essential habitat for fish and wildlife.

A clean and reliable source of water is critical for meeting our basic human needs and for supporting
Oregon'’s economy. Thousands of businesses and industries rely on water in some form, to irrigate a
crop, to manufacture a product, to provide energy, or to provide a service or experience. Oregon’s
economy is therefore dependent upon a healthy environment where water resources play an essential
part. Fish and wildlife need a sufficient quantity and quality of water in rivers, lakes, wetlands, and
estuaries to live, reproduce, and thrive. A healthy environment includes fully functioning ecosystems
that can support our commercial, recreational, and cultural needs and a quality of life unique to Oregon
and the Pacific Northwest.

Oregon continues to seek better information about water needs and demands, both instream and out-
of-stream. Without a better characterization of ecosystem needs and water use today, the state cannot
adequately plan to meet these needs sufficiently and sustainably in the future.

Actions at a Glance - Page 26
Instream and Ecosystem Water Needs — Page 27
Out-of-Stream Water Needs — Page 32

References — Page 38
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Chapter 2 Actions at a Glance

Objective 2: Understand Instream and Out-of-Stream Needs

Critical Issue - Instream and Ecosystem Water Needs

2A  Determine Instream Flow Needs (Quality and Quantity)
2B Determine Needs of Groundwater-Dependent Ecosystems
2C  Develop Instream and Ecosystem Water Need Forecasts

Critical Issue - Out-of-Stream Water Needs

3A  Improve Water-Use Measurement and Reporting

3B Regularly Update Out-of-Stream Water Demand Forecasts

3C  Determine Unadjudicated Water Right Claims

3D  Authorize the Update of Water Right Records with Contact Information
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Critical Issue | Instream and Ecosystem Water Needs

Enough cold, clean water is needed within the environment to ensure overall ecosystem health. “Instream flows,” or
those within a stream channel, lakebed, groundwater aquifer or place where water naturally flows or occurs,
support pollution abatement and sustain fish, wildlife, and the habitats they depend on. Instream flows also
support society’s economic and cultural needs, including energy production, navigation, transportation of goods,
recreation, tourism, scenic values, and fishing.

The practice of securing a water right and taking water out of streams and aquifers to use for beneficial uses has
resulted in reduced amounts of water instream. Without adequate water in the system and its legal protection,
instream uses and associated ecological, economic, cultural, and spiritual benefits are at risk. Oregon must develop
a better understanding of instream water quantity and water quality needs. For example, efforts to protect and
restore water instream for aquatic life require an understanding of the full range of flows and temperature
requirements that are needed to not only prevent further species decline but also aid in the recovery of threatened
and endangered species.

This section describes the data and studies needed to better understand instream water needs in the context of a
changing climate. Chapter 3 describes actions (5A-5C and 6A-6B) to protect water resources during natural hazard
mitigation and land use planning. Chapter 4 describes actions (11A-11E) to protect and enhance ecosystems and
secure legal instream protections (e.g., Scenic Waterways designations, instream water rights).

Determine Instream Flow Needs, Quality and Quantity

Healthy streams are dynamic, each exhibiting different patterns of variability to which native species

are adapted. Ecosystems and aquatic species depend upon a range of flow conditions including
frequency, magnitude, and timing, and suitable water quality to thrive. Scientists require site-specific data and
studies to quantify these variable instream needs throughout the year. Agencies need information about the
quantity and quality of flows needed to support public uses including recreation, scenic attraction, and pollution
abatement. This section looks at the next steps for better understanding instream flow needs to inform adequate
instream flow protection and prioritize flow restoration efforts.

Data Needs for Instream Water Rights

The state faces an ongoing challenge to sufficiently fulfill instream needs to protect ecosystem function because
instream values were not initially recognized under Oregon’s Water Code. Therefore, it is important to conduct
studies to quantify specific instream flow needs by stream system and specific reaches and legally protect the
identified necessary instream flows (Action 11B). Understanding the full suite of flows needed to support stream
ecosystems and functions can better inform future management actions and support instream water right
applications.

Instream water rights, a water right held in trust by the Water Resources Department (OWRD), are one tool that can
be used to protect instream needs. Three state agencies can apply for instream water rights for aquatic life and
wildlife, pollution abatement, and recreation and scenic attraction, described in more detail below. The historic and
legal basis of instream water rights are described in more detail in Appendix B. Additional discussion about
instream water rights, including instream leases and transfers, can be found in Chapter 4, Action 11B.

Aquatic Life and Wildlife - The Department of Fish and Wildlife (ODFW) applies for instream water rights for the

conservation, maintenance and enhancement of aquatic and fish life, wildlife, and fish and wildlife habitat. There are
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certain stream conditions that are necessary to support the life cycle of Oregon’s fish species. Adequate amounts of
cool, clean water are a requirement for all life stages of salmonids, and the water quality, water quantity, and
habitat needs vary by species. The ODFW strives to understand and provide information regarding the ecological
flows and water quality components needed to protect and enhance Oregon'’s fish and wildlife and their habitats.
Ecological flows represent the full range of flows (i.e., from low water fall spawning flows to channel forming high
flows) and water quality that must be maintained within a stream and its margins to support the natural functions
of healthy ecosystems. Instream uses and their associated ecological benefits are threatened without adequate
water in the system. The quantification of ecological flows is lacking across the state, so additional studies are
needed. This lack of data makes water and species management challenging.

Data on ecological flows is needed to support public uses and ecosystem needs in future instream water right
applications. Such applications require data collection and scientific analysis to determine the flows needed to meet
the physical habitat requirements of target species and life stages. Understanding when and where species may be
vulnerable can also inform streamflow and habitat restoration efforts and identify areas in need of additional study.
There is very little information on the instream needs for wildlife, so more research is needed.

Pollution Abatement - The Department of Environmental Quality (ODEQ) is authorized to apply for instream water
rights for pollution abatement. Elevated stream temperature is a common water quality impairment in streams
across Oregon. Healthy, functioning streams require adequate riparian vegetation, floodplain connection, and
adequate streamflow, among other factors, to prevent water quality degradation and maintain high-quality aquatic
habitat. Some instream rights in Oregon streams are for “pollution abatement” purposes but the ODEQ currently
lacks a program and technical capacity to apply for new instream water rights. The ODEQ recognizes that instream
water rights for the purpose of fish and wildlife provide water quality benefits as well.

Recreation and Scenic Attraction - The Parks and Recreation Department (OPRD) is authorized to apply for
instream water rights to support recreation and scenic attraction based on studies utilizing the Oregon Recreation
Methodology. This methodology is used to determine the recreation flow or water level requirements for scenic
attraction and recreational values of a stream, river, lake, or wetland. More studies are needed across the state to
determine the amount of water needed to accommodate the main recreational use(s) or scenic attraction occurring
during any given month.

Western brook lamprey (Lampetra richardsoni). Credit: Laura Tesler Photography
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Determine Instream Flow Needs (Quality and Quantity)

Examples of how to implement this action:

Prioritize and install gages in additional locations to
monitor the status of instream flows and water
rights

Use existing and new data to develop statewide
ecological flow criteria for streams

Prioritize basins and install monitoring equipment to
help characterize the full suite of flows through
these basins

Conduct instream needs studies to support future
instream water right applications

Conduct instream needs studies to assess spiritual
and cultural needs

Pursue a consistent, model-based framework for

Review, synthesize, and update models/studies to
quantify the ecological, economic, social, and cultural
value of instream uses

Support state agency instream flow efforts and
programs (e.g., ODFW, ODEQ, OPRD)

Support ODFW and ODEQ efforts and collaboration
regarding stream temperature monitoring, modeling,
and studies

Support ODFW and OWRD efforts and collaboration
regarding monitoring for instream flows and
instream water rights

Fill data gaps regarding fish passage barriers and
screening needs

Conduct studies to determine if wetland restoration

characterizing long-term instream need in the or reconnection to streams could benefit instream

context of climate change to support the flow
development of a long-term instream forecast
(Action 2C)

Data Needs to Support Spiritual and Cultural Values

Data needs regarding other instream values (e.g., spiritual and cultural values and access to First Foods) need to be
studied, as they are not directly quantified in instream water rights. Studies could include environmental flows,
which are metrics that consider human uses and other management objectives beyond ecological flow
considerations. These are often called “balanced flows.” They are set by evaluating trade-offs, but a solid
understanding of ecological flow needs is an essential component to define realistic environmental flow targets.

Data Needs for Other Instream Needs

Salmon and steelhead need cold water refugia during their migrations upstream on the way to spawn and for
rearing during the heat of summer when stream temperatures are at their highest. Such safe havens play an
important role in the survival and migration of adult and juvenile salmon, steelhead, and trout as rivers warm to
lethal thresholds during the summer. Identification, protection, and restoration of cold water refugia is critical, as
climate change holds the potential for hotter, drier summers.

In 2015, the ODEQ, U.S. Environmental Protection Agency (USEPA), and the National Oceanic and Atmospheric
Administration (NOAA) developed a partnership under the Clean Water Act to locate, protect, and restore zones of
cold water habitat for fish in the Columbia and lower Willamette Rivers." The Lower Willamette River Cold-Water
Refuge Narrative Criterion Interpretation Study was submitted to the NOAA by the ODEQ in March of 2020, and the
Columbia River Cold Water Refuges Plan was prepared by the USEPA in 2021.

Data Needs for Funding

Some water projects receiving funds from Water Projects Grants and Loans from the OWRD under Senate Bill 839
(2013)? will need flow prescriptions that describe the duration, timing, frequency, and volume of flows required to
maintain the biological, ecological, and physical functions of the watershed.
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Action

2B

and human communities, as

groundwater discharges and delivers water to wetlands,

rivers, and lakes. Groundwater provides late-summer

flow for many rivers and creates cool-water upwellings
critical for aquatic species during the warmer summer
months. Groundwater-dependent ecosystems contain

species and habitats that rely on groundwater for some

or all of their life cycle. These ecosystems form the
interface between groundwater and surface water, and
due to their unique hydrology, often harbor many rare
species native only to these locations. Groundwater-
dependent ecosystems still need to be fully identified
and characterized across the state, including their
groundwater quantity and quality requirements.

Oregon has a wide distribution of groundwater-

dependent ecosystems. In 2022, the Nature Conservancy R
published the Oregon Atlas of Groundwater Dependent

Ecosystems, documenting the abundance and

distribution of groundwater dependent ecosystems. This

report identified nearly 30,000 springs and found that

approximately 33-percent of all rivers, 45-percent of all

wetland area, and 63-percent of total lake area are
groundwater dependent. The report also noted over
3,100 observations of groundwater dependent species.

OREGON ATLAS OF
GROUNDWATER-DEPENDEN
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Groundwater is vital to both ecosystems
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Determine Needs of Groundwater-Dependent Ecosystems

Action 2B

Determine Needs of Groundwater-Dependent
Ecosystems

Examples of how to implement this action:

e Identify and characterize groundwater-dependent
ecosystems and prioritize systems for long-term
study

e Perform an in-depth analysis of accessible springs

e Monitor springs and seeps across the state to
understand their contribution (quality and quantity)
to streamflows

e Identify the water quantity and water quality needs
of groundwater-dependent species and ecosystems

Conduct seepage studies on priority streams to
quantify groundwater exchange

e Evaluate impacts to groundwater ecosystems from
human activities (e.g., groundwater pumping, lining
canals, fish passage and transportation maintenance
projects)

While some continued characterization of these systems is
needed, the next important step is to quantify their
groundwater quantity and quality requirements. This
information can be used to help meet the needs of people,
species, and ecosystems. For example, in the Oregon Dunes
National Recreation Area, municipal wells pump water from
an unconfined sand dune aquifer that also supports two
sensitive species of amphibian that breed in the swale
wetlands. Groundwater needs of amphibians and wetland
plants were quantified to identify compatible pumping
levels supportive of wetland species.?
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Vil Develop Instream and Ecosystem Instream Need Forecasts

ple The state has completed two long-term water demand studies (2008 and 2015) that focused on
forecasting water demands for agricultural, municipal, domestic, and industrial uses (See Action 3B).
A parallel statewide analysis is needed to better understand the quality and quantity of instream (surface water and
groundwater) and ecosystem needs, now and into the future.

Climate change will continue to affect water quality,

timing, availability and use, and balanced solutions are Action 2C
not achievable without understanding the full suite of Develop Instream and Ecosystem Water Need
instream and out -of-stream needs. An instream need Forecasts
forecast must be produced at the appropriate scale and
periodically updated to inform water planning and Examples of how to implement this action:
management. L

e Develop statewide instream water forecasts
Action 2C is new for the 2025 Strategy. Work must be Periodically update instream forecasts with new
done to identify project details, agency roles, funding climate projections
needs, and coordination with a statewide out-of-stream e  Study potential impacts to ecosystems under a
forecast (Action 3B). Current work at the Department of changing climate

Fish ancll Wildlife (ODFW) may prOVId? a starting point e  Study potential impacts to environmental justice and
for the instream forecast. The ODFW is part way through other frontline communities under a changing

a 5-year study that, once complete, may allow the state climate
to more broadly and efficiently predict statewide
instream demand.

i

v “Lostined Eve}: VVaIIowa—Whitman National Forest. Credit: USFS
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Critical Issue | Out-of-Stream Water Needs

Out-of-stream uses are those that divert water from the environment, from a stream, reservoir, or from below
ground, to serve a beneficial purpose. The major uses of diverted water in Oregon are to supply the water needed
for agriculture, municipal, industrial/manufacturing, and domestic purposes (e.g., drinking water, bathing, laundry),
see Figure 2-1, below. Uses that divert water are often considered a “consumptive” use, or water that is not
returned to its source. It is important to consider that freshwater is a finite resource and Oregon water law requires
that it be used without waste. With few exceptions, water users must apply for and be granted a water right to use
either surface water or groundwater for a beneficial use. Additional information about water rights can be found in
Appendix B "Water Laws, Policies, and Regulations.”

A changing climate has the potential to reduce water supplies, in the form and timing of snowpack and rain,
leaving less water available to meet instream and out-of-stream needs. Oregon has been working to increase its
accounting of out-of-stream water use to inform basin strategies for integrated water management. Out-of-stream
water use supports many sectors of Oregon’s economy — reinforcing the need to better understand these uses to
avoid negative economic and environmental impacts.

Out-of-Stream Water Uses

Statewide Consumptive Use Estimates

House Bill 2018, passed in 2021, called to produce a report on statewide consumptive water use. The Water
Resources Department (OWRD) is leading this work and expects to have consumptive water use estimates for all
major hydrologic basins in Oregon in 2028. In absence of this more detailed data, generalizations about out-of-
stream water use are summarized below using the 2023 Business Case for Investing in Water in Oregon report. The
report utilized data from the U.S. Geological Survey.

Water Use in Agriculture

The majority of water diverted for out-of-stream use is for irrigation to grow crops. According to the 2023 Business
Case for Investing in Water in Oregon, almost 80-percent of all water withdrawn from surface or groundwater
sources is used for irrigation (Figure 2-1).4

Figure 2-1: Water Withdrawals by Source and Use Across Oregon

Water Sources Primary Water Uses

Surface Water: 78%

I

Groundwater: 22%

Image Source: AMP Insights, Data Source: USGS Water Use Data for Oregon?®
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Increases in agricultural water demand are expected from a
range of possible changes in the climate, including increased
temperatures and drier summers, resulting in prolonged
agricultural growing seasons and increased
evapotranspiration. Many basins are over appropriated,
meaning there is not enough water to meet the full water
rights held by people. This means that increasing irrigation or
shifting irrigation seasons to respond to warmer, drier
conditions may simply not be an option. Actions including
increasing irrigation efficiency, water conservation, water
reuse, storage, and market-based solutions are all potential
management approaches outlined in Chapter 4, Actions 10A-
10D.

Irrigated agriculture contributes to the economy, food supply,
local communities, and Oregon’s cultural heritage of
agricultural production. The Department of Agriculture
reports that Oregon's 35,500 farms produced more than 220 different products in 2023.6 According to the 2023
Business Case, the total annual economic contribution of irrigated agriculture to Oregon’s economy is $7.3 billion.

There are many other uses for water within agriculture besides irrigation. Water for livestock operations supports
cattle and calves, one of Oregon'’s highest-ranking commodities valued at almost $985 million in 2023.7

Food Processing — Oregon hosts hundreds of food manufacturing companies that play an essential part in food
production by cooking, freezing, and packaging products for consumers. The food processing industry handles
crops from cherries to onions and includes bakery and dairy products, fruits and vegetables, meat, poultry, and
seafood. Water is needed for washing, processing, and packaging food. Finding a high-quality water supply to
meet the needs of this industry is sometimes a challenge.

Public Supply - Municipal, Commercial, and Industrial Water Use

Municipal water systems may be shared water systems operated by homeowner associations, larger systems
managed by private water companies, or public systems operated by cities, towns, or water districts. Most
commercial, industrial, and high-tech facilities receive water from municipal water systems. Public supply to meet
municipal, commercial, and industrial demands, account for approximately 9 percent of out-of-stream diversions
(Figure 2-1).

Municipal water systems are crucial to the state’s economy, serving as a backbone of economic development,
public health, and safety in many Oregon communities. These water providers supply clean and reliable water to
residences, schools, parks, hospitals, industries, businesses, and other public and private facilities. In the past
decade, manufacturing has largely been located in urbanized areas where access to a public water system has
played an important role. The ability of municipal water systems to deliver reliable, high quality water supplies is
one factor that has attracted industry to Oregon.

Industrial use involves using water within the processing or manufacturing of a product. Water can be used to
construct, operate, and maintain industrial sites and facilities. Commercial use is very similar. It includes the use of
water for the production or delivery of goods, services, or commodities, along with the use of water to construct,
operate, or maintain a facility. Some industrial or commercial water needs can be met with reclaimed or recycled
water.

Economic growth in Oregon depends, in part, on the availability of water and wastewater services, and the ability of
municipalities to serve these needs. Through their planning efforts, municipalities will continually need to estimate
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long-range water supply demands and to identify options, including water conservation programs, to meet future
needs. Municipal Water Management and Conservation Plans, described in Appendix B, are one such tool to plan
for the future.

Self-Supplied Industries - Self-supplied industrial and commercial facilities maintain their own water supplies and
water rights independent of public water systems. It is important to recognize that much of the state’s industries are
supported by municipal systems and not “self-supplied.”

Domestic Wells

Domestic self-supply makes up just one percent of the water withdrawals. While this is not a large amount of the
total water diverted in the state, this water supply is critical to meeting many people’s basic household needs.
Nearly 23 percent of Oregonians rely on domestic or private wells as their primary source of potable water.®

Improve Water-Use Measurement and Reporting

Objective water management decisions are made possible when they are based on reliable
information about water use. Availability of water use data is fundamental to ensure efficient water
management, effective water distribution, determine the effectiveness of water conservation actions, accurately
characterize water budgets, account for water use in basin studies, and help plan for future water needs. The
information is also used to ground-truth demand projections or models. The Water Resources Department (OWRD)
has the authority to require users to measure water use; however, there was historically limited authority to require
reporting of the resulting data. This changed with the passing of House Bill 2010 in 2023, now providing the OWRD
with broader authority. Water users who do keep track of their use are better able to demonstrate the validity of
their water rights, develop water management and conservation plans, and determine the design and funding
needs of their water systems in the future.

2022 Legislative Report on Water Use Measurement and Reporting

The 2022 Legislative Report on Water Use Measurement and Reporting, published by the OWRD, outlines
recommendations for improving collection and use of water use data.® Implementation of these recommendations
is expected to provide information needed to facilitate planning, protect existing water right holders, maximize
instream and out-of-stream beneficial uses, and minimize costly water conflicts. The report’s six key
recommendations include:

Improve water use reporting database functionality and public access

Integrate accurate, transparent statewide water use summaries

Invest in evapotranspiration monitoring and programs

Invest in water use measurement devices in priority watersheds

Install groundwater observation wells

Increase understanding of statewide water use through investments in field and technical staff

oA wnN =

Integrate Accurate, Transparent Statewide Water Use Summaries — Basin studies, water budgets, and planning
efforts would all benefit from accurate data of water use by water right. A robust data set is also needed to develop
reports on water use by watershed, including cross-boundary watersheds, and support modeling efforts used in
many planning initiatives. The OWRD received funding for this effort and is working to identify staffing and specific
activities needed to develop these much-needed statewide summaries.

Invest in Evapotranspiration Monitoring and Programs - Evapotranspiration (ET) is water that transpires from
the leaves of plants and evaporates from soil and reservoirs. ET data can be used to quantify how much water is
consumed by irrigated agriculture and other lands (e.g., forest, lawn). Understanding how much water crops use can
help farmers, water managers, and communities manage current supplies and plan for their future needs. The
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OWRD uses estimates of ET for several important programs and projects ranging from studies to water right
transfers.

Satellite-based ET data provides more accurate data over a larger area, over a broader period of time, and more
affordably than any other approach. The OWRD uses satellite imagery, supported with ET models, and other well-
established methods to calculate consumptive water use from irrigated fields and open water bodies. The OWRD
published a well-vetted ET and water use dataset across Oregon to support water planning and management with
legislative support from House Bill 2018 and Policy Option Package 110 in 2021. The study, Crop
Evapotranspiration, Consumptive Use, and Open Water Evaporation for Oregon, provides ET and open water
evaporation products and geospatial datasets to support the development of hydrologic budgets, reporting
consumptive water use, and partitioning surface water and groundwater use.™

Future applications of satellite-based ET data sets for OWRD include:
e Compute water uses in the Walla Walla Basin and future groundwater basin studies
e Develop consumptive use values for statewide water budgets prescribed under House Bill 2018 (2021)
e Support enrollment and validation of historical use; monitoring compliance for the Harney Basin
Groundwater Conservation Reserve Enhancement Program (CREP)

For more information, see the March 2025 OWRD memorandum.
Water Measurement Cost Share Revolving Fund — Federal support through the American Rescue Plan Act State

Fiscal Recovery Funds provided $1 million in 2021 to the OWRD's Cost Share Measurement Program to assist water
users with the installation of measuring devices.

Action 3A

Improve Water Use Data and Reporting

Examples of how to implement this action:

Continue to work with Information Technology to
improve the software and tools used for water-use
measurement and reporting

Update OWRD's water measurement authorities

Implement new authority that allows OWRD to
require reporting of water use, where measurement
is required, including aligning the reporting with the
Water-Use Reporting program

Update and implement the Water Resources
Commission'’s Strategic Measurement Plan,
measuring significant diversions

Coordinate the Water-Use Reporting Program and
Water Resource Commission’s Strategic
Measurement Plan

Improve Water Use Reporting Database functionality
and public access, including establishing and
maintaining quality assurance procedures to verify
the accuracy of water use and other data

Invest in water use measurement devices in priority
watersheds

August 2025

Invest in evapotranspiration monitoring and
programs

Develop accurate statewide annual water use
summaries for water rights using all available water
use data sets

Produce annual values of consumptive use by water
right to allow for analysis of trends in water use over
time

Install and monitor groundwater observation wells

Provide resources to assist with installation of
measurement devices; update cost-share program

Work with USGS to integrate water use data from
OWRD into USGS water use products

Seek authority to require water use reporting in areas
of scientific interest in preparation for Serious Water
Management Problem Areas (SWMPAs), basin
studies, or planning exercises like updates to basin
plan rules

Increase documentation and data collection of
decommissioned wells and well construction history

Include equity considerations for assistance through
measurement cost share programs
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Il Regularly Update Out-of-Stream Water Demand Forecasts

3B The most recent water demand forecast was developed by the Water Resources Department in
2015. Oregon’s 2015 Long-Term Water Demand Forecast' describes potential long-term
consumptive use demands in Oregon. The 2015 scenarios and assumptions included both a projected increase in
population and a longer, warmer growing season, leading to more demand by agricultural, commercial, residential,
and industrial water uses in 2050. The forecast was done at a coarse scale, offering projections for increased water
demands at the county level.

Strategy Action 3A described improvements needed to statewide water use measurement and reporting. These
improvements, outlined in the 2022 Legislative Report
on Water Use Measurement and Reporting, are needed
to develop the data and modeling tools needed to Action 3B

improve our statewide approach to water demand Regularly Update Out-of-Stream Water Demand
forecasting. Future out-of-stream water demand Forecasts

forecasts must be produced at the appropriate scale to
inform collaborative approaches to water planning and
management. Demand forecasts should identify trends

Examples of how to implement this action:

in water use, economif: development, urban-rural o Periodically update demand projections with new
population growth/shift, per capita demands, and population, per capita water demand, industrial
changing crop water requirements due to a changing demand, crop water use, and climate projections
climate.

e Develop models/studies to quantify the economic,

o social, and cultural value of consumptive uses of
Out-of-stream water demand forecasting is needed to water and publish outcomes

support future place-based, integrated water resources
planning and other planning efforts. For further

discussion of place-based water planning, refer to
Chapter 4, Action 9A. e Provide data in a method consistent with needs of
the public, and involve water users in the
development of demand products

e  Employ remote sensing and crop water demand
modeling to improve crop water use estimates

Forecasting is also needed for instream flow and
ecosystem needs, see Action 2C. e  Study potential impacts to environmental justice and
other frontline communities in demand forecasts

Credit: Dan Meyers
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Determine Unadjudicated Action 3C

Water Right Claims Determine Unadjudicated Water Right Claims
Appendix B describes the process for obtaining water
rights in Oregon, and the need to resolve claims to the Examples of how to carry out this action:

use of surface water that predate Oregon’s 1909 Water
Code. Adjudication is a formal administrative judicial
process where water right claims are quantified, o Settle federal reserved claims, including tribal claims
documented, and eventually incorporated into the prior

appropriation system. In addition to pre-1909 claims, federal and tribal reserved water rights can be determined
through an adjudication. There are similar procedures for conducting adjudications for groundwater uses that pre-
date the Water Resources Department’s (OWRD) authority to issue groundwater rights.

e  Conduct surface water and groundwater adjudications

The ability to manage water resources has been greatly facilitated in Oregon where adjudications have been
concluded. Adjudicating water right claims creates an enforceable system that is protective of senior users in times
of shortage. Without the adjudication process, these claims cannot make calls for their water or take advantage of
water management tools, such as transfers or leases.

The Federal Court ruled in US v Oregon (1994) that the US Government along with Indian Tribes must participate in
Oregon'’s General Stream Adjudication in the Klamath Basin and have their rights to water quantified. Following this
ruling, both the Federal Government and the Klamath Tribes filed claims in the Klamath Basin Adjudication. In 2013,
the OWRD completed the administrative phase of the Klamath Basin Adjudication, submitting the Findings of Fact
and Order of Determination (FFOD) to the Klamath County Circuit Court for review. A year later in 2014, the OWRD
issued the Amended and Corrected Findings of Fact and Order of Determination (ACFFOD). The court remanded
portions of the ACFFOD back to the OWRD for further findings. At the conclusion of the judicial phase, the Court
will issue a water rights decree, either affirming or modifying the ACFFOD. The OWRD can then issue water right
certificates in accordance with the decree.

Adjudications have proven to be very long and complex processes. Pursuing a water rights settlement instead of an
adjudication could offer a timelier resolution to federal reserved and tribal claims. The need to resolve tribal and
federal rights in Oregon, either through adjudication or settlement, is real and significant. The OWRD would require
additional staff capacity to conduct this work.

Authorize the Update of Water Right Records with Contact Information

Almost 90,000 water rights certificates are held by water users. There are no statutory provisions

allowing the Water Resources Department (OWRD) to change or update the name on a water right
certificate, even if the holder of the certificate has passed away or sold off land with its appurtenant water rights.
The state needs the ability to respond to holders of water rights who are asking to modify the names on these
certificates. State authority will enable OWRD to update
ownership information in its records.

Action 3D
This authority will also help facilitate OWRD processes,  [alllelfFAR T RO/ o IR ANE IR N[ I CILel (e A1y
such as communicating with water right holders, Contact Information
researching water rights, mapping water rights with
geographic information systems (GIS), updating the Examples of how to carry out this action:

water rights database, and improving compliance with

measurement and reporting permit conditions. e Authorize the OWRD to update the names on water

rights certificates

e Update related water right records, including databases
and geographic information system (GIS) layers
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CHAPTER 3

Objective 3: Understand the Pressures that Affect Our Needs
and Supplies

Oregon must plan and prepare for pressures and unexpected challenges that affect our
instream and out-of-stream water needs and supplies. Climate change, multi-year droughts,
floods, and extreme temperatures will continue to affect water resources, ecosystems, and water
needs now, and into the future. Ensuring the state can meet the need for access to clean water
is necessary for both people and the environment.

Oregon Revised Statute 536.220 specifies that the Integrated Water Resources Strategy must
consider climate change, land-use change, and population growth. This chapter describes how
the Strategy offers both climate mitigation and resiliency actions. This chapter also addresses
the connection between energy and water, resources to plan and prepare for natural hazards,
information needed for land use planning and decision-making, the need to maintain, upgrade,
and modernize our water infrastructure, and the importance of providing a foundation of
education around water.

Actions at a Glance - Page 40
Climate Change - Page 41

Water and Energy - Page 49
Natural Hazards - Page 56

Land Use Planning — Page 66
Water Infrastructure - Page 75
Education and Outreach - Page 83

References — Page 91
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Chapter 3 Actions at a Glance

Objective 3: Understand the Pressures that Affect Our Needs and Supplies

Critical Issue — Climate Change
Actions to mitigate and adapt to climate change are distributed throughout the Strategy

Critical Issue - Water and Energy

4A  Analyze the Effects on Water from Energy Development Projects and Policies
4B Develop Non-Traditional Hydroelectric Power

4C  Promote Strategies that Increase/Integrate Energy and Water Savings

Critical Issue - Natural Hazards

5A  Plan and Prepare for Drought and Wildfire Resiliency

5B Plan and Prepare for Flood Events

5C  Plan and Prepare for a Cascadia Earthquake and Tsunami Event

Critical Issue - Land Use Planning
6A  Improve Integration of Water Information and Land Use Planning
6B  Encourage Low Impact Development Practices and Green Infrastructure

Critical Issue - Water Infrastructure

7A  Maintain, Upgrade, and Decommission Water and Wastewater Infrastructure
7B Encourage Regional (Sub-Basin) Approaches to Water and Wastewater Systems
7C  Support Dam and Levee Safety

Critical Issue — Education and Outreach

8A  Support Implementation of K-12 Environmental Literacy Plan

8B  Provide Career Training for the Next Generation of Water Professionals
8C  Promote Community Education and Outreach

8D Identify Water Research Needs and Partnerships
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Critical Issue | Climate Change

Oregon is experiencing increased temperatures, extreme weather events, decreased winter snowpack, and frequent
and intense drought. These climate conditions place immense pressure on our ecological, social, and economic
systems. Oregon’s wetlands, estuaries, lakes, rivers, streams, and aquifers are receiving less natural recharge and
experiencing more evaporation and increased pressure for human uses. Our water resources are less able to
support the many species that rely on them for their survival, contributing to species extinctions and a biodiversity
crisis. Oregon's forest ecosystems, essential for storing and filtering water, are suffering from increased disease,
competition from invasive species, tree mortality, and wildfire risk. These climate pressures have implications for our
ability to meet Oregon’s instream and out-of-stream water needs.

Climate change does not affect all places and communities in Oregon equally. Underserved populations, rural
communities, future generations, and sensitive ecosystems are disproportionately affected. Individuals who lack
access to power, employment, adequate housing, and financial markets are less able to prepare for and respond to
the changes brought about by climate change. Oregon’s Social Vulnerability Assessment contains information from
community members about the physical, economic, and social toll that a changing climate and extreme events take
on Oregonians. Oregon’s Climate Equity Blueprint provides tools that state agencies can use to advance equitable
climate adaptation planning and action.’

This section will describe the latest climate projections, expected impacts to natural and human systems, and the
Strategy’s role in mitigation and adaptation. While this section does not include standalone actions, it points to the
many actions distributed throughout the Strategy that seek to help Oregon mitigate and/or adapt to climate
change.

Climate Change Projections for Oregon

The Oregon Climate Change Research Institute Figure 3-1: Days Oregon Exceeded 100 Degrees F

(OCCRI) conducts regular biennial assessments of the (Source: https://statesummaries.ncics.org)
state of climate change science and the likely effects
of climate change on Oregon. The assessment Observed Number of Extremely Hot Days
supports the state’s natural hazards mitigation 6 R
planning and implementation of the 2021 Oregon E
Climate Change Adaptation Framework.2 The 2 5
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risks identified in OCCRI's Seventh Climate 'c?o"
Assessment and other references.? w4
& o
N oo l 1
Increasing Air Temperature 52 4 r
[ g n
Oregon’s annual average temperature has warmed 3g
.o . E g
by 2.2 degrees Fahrenheit (°F) per century since 29 ” hH } l
1895. Annual temperatures are projected to increase £ 2, ?
at least 5°F by 2074 if greenhouse gas emissions é [ V v
continue at current levels. The number of days each écé 14
year where temperatures exceed 90°F during the day < Q
and 65°F at night has continued to increase.* E
Increased air temperatures cause a cascade of other 0 + v 4 4+ + <+ o+ < o+ - o+ <
impacts, including changes to snowpack, soil TR R G Y (R R
. A (=] o (=] (= (] (=) < o (=] Q o o
moisture, and water quality. S 5 6 B » & & 5 & § S
5-year Period
August 2025 Chapter 3 — Understand the Pressures 41

Page 48 of 275


https://www.oregon.gov/lcd/CL/Pages/Vulnerability-Assessment.aspx
https://www.oregon.gov/lcd/CL/Documents/Climate-Equity-Blueprint-January-2021.pdf
https://www.oregon.gov/lcd/CL/Documents/2021_CLIMATE_CHANGE_ADAPTATION_FRAMEWORKandBlueprint.pdf
https://www.oregon.gov/lcd/CL/Documents/2021_CLIMATE_CHANGE_ADAPTATION_FRAMEWORKandBlueprint.pdf
https://blogs.oregonstate.edu/occri/oregon-climate-assessments/
https://blogs.oregonstate.edu/occri/oregon-climate-assessments/

Item A - Attachment 1

Wetter Winters and Declining Winter Snowpack - As mean annual temperature increases, the percentage of
precipitation that falls as rain instead of snow are expected to increase. Precipitation that arrives as rain instead of
snow runs off the landscape sooner, reducing groundwater recharge and streamflow in the late spring and summer.
Climate predictions also note that the amount of moisture contained in snowfall, called “snow water equivalent” is
expected to continue to decline.

The retreat of Oregon glaciers has accelerated since the 1990s.°%7 Shrinking glaciers change the hydrology and
ecology of downstream systems. Changes in summer and winter air temperature and winter snowfall are the most
important factors affecting changes in the extent of glaciers.®

Drier Summers — In addition to summers becoming hotter, they are also expected to be drier. Oregon typically
experiences dry summer months, but climate projections indicate the duration between rainy seasons will increase
and overall summer precipitation will decrease.

Decreased Soil Moisture — Prolonged high temperatures increase plant uptake and evaporation of water from soil.
Dry soils can worsen the human perception of extreme heat events through relative lack of evaporative cooling.

Surface Water Temperatures - High water temperatures are already a major water quality concern in many of
Oregon'’s streams and rivers. Water temperature is projected to rise as air temperature increases in the 21t century,
particularly in urban streams lacking natural riparian vegetation. A decline in summer streamflow will exacerbate the
increase in water temperature, because low volumes of water can heat up more quickly than larger, faster
streamflows. Warmer conditions may contribute to earlier or longer lasting harmful algal blooms.

Sea-Level Rise - Increasing temperatures raise concerns for sea level rise in coastal areas. Global average sea level
has risen since 1900 by about 7-8 inches. It is projected to rise another 1-8 feet, with a likely range of 14 feet, by
2100 because of both past and future emissions from human activities. Movement of tectonic plates on the ocean
floor is causing the Oregon coast to rise, a phenomenon known as “uplift.” In some parts of the Oregon coast, the
uplift is exceeding the rate of sea level rise; so, sea level has dropped in these locations. However, the rate of sea
level rise is projected to exceed the rate of uplift along the entire Oregon coast by 2050, resulting in sea level rise
for all locations.?

Figure 3-2: Global Sea Level Rise
(Source: https://statesummaries.ncics.org)
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Projections indicate extreme winter wind speeds may increase while mean wind speeds across the state are
projected to decrease slightly. Increased wind speeds have implications for water and energy infrastructure and
public health and safety.
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Climate Change Impacts

Impacts to Aquatic Species and Habitat

Changes in hydrologic variables, such as the timing and extent of streamflow, alter key habitat conditions for salmon
and other anadromous fish that depend on specific conditions for spawning and migration. The impacts of climate
change on the region’s salmonids will vary across the region and among different species, populations, life-stages,
and site characteristics.'® Increased winter and early-spring streamflows have the potential to scour eggs or wash
away newly emerged fry of fall-spawning salmon and trout species. Extreme low summer streamflows can limit the
accessibility for some species to move upstream to spawn.

In snowmelt-dominated watersheds, an earlier occurrence of peak streamflow and snowmelt in the spring will result
in decreased summer and fall flows, warmer summer water temperatures, and increased sedimentation, all of which
have negative consequences for natural systems, salmonids and other estuarine and marine populations. Shrinking
glaciers reduce benefits to cold-water adapted aquatic species, including insects and bull trout.”™

For salmon populations to remain viable, adults must migrate to spawning habitat, where survival of eggs and larvae
requires cool water, gravel substrates, and sufficient water flow and oxygen. There also must be enough water flow
to support migration back to the sea. Climate change is affecting all these elements in ways that threaten the
survival of salmon runs, and several of the region’s populations may be approaching physical temperature
tolerances.™

Impacts to Wetlands

Scientific data shows that climate change is causing significant impacts to coastal, estuarine, and freshwater
wetlands. Sea level rise and ocean acidification is affecting tidal wetland habitats and the species they support.
Wetlands can be sensitive to small changes in precipitation and temperature. These climate-sensitive habitats,
including vernal pools, springs, and seeps, support a variety of unique species, including threatened and endangered
species.

Impacts to Forests

Higher summer temperatures and earlier spring snowmelt increase the risk of forest fires. Wildfires will continue to
increase in both frequency and severity. The average annual area burned in Oregon’s forests is expected to increase
by at least 50-percent. An increase of wildfires, insect outbreaks, erosion, and changing species composition in
forests will pose challenges for ecosystems and significant challenges for water management.

Impacts to Groundwater Systems

Reduced snowpack contributes to declines in groundwater recharge, affecting aquifers that are recharged from
mountain systems. The timing of groundwater discharge to streams may also shift, possibly reducing baseflows in
the late summer months. Much of this change largely depends on the hydrogeological setting and a stream’s
sensitivity to climate change.

Figure 3-3 shows the distribution of more than 1200 domestic water wells that have been reported to the Water
Resources Department since 2021 as “dry” or unable to produce adequate flow to meet demand.

Impacts to Coastal Systems

The coast is already vulnerable to several hazards, and these will be further exacerbated by climate-related impacts.
Winter storms have historically been the primary factor for coastal erosion and flooding. The combination of
increasing wave heights and rising sea-levels presents a substantial threat to the Oregon coast, increasing erosion
and the loss of some beaches and coastal lands.
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Sea level rise will also have impacts beyond the coast, affecting tidally influenced rivers and surrounding inland
communities, where rising river levels can pose flooding problems. Other threats include increasingly stressed
infrastructure built under older engineering standards. Infrastructure at risk can include water treatment plants,
diversion facilities, onsite wastewater treatment systems (septic systems) and wastewater treatment plants. The
intrusion of salt water will pose a risk in some communities.

The Oregon Coastal Management Program at the Department of Land Conservation and Development (DLCD)

published the Sea Level Rise Exposure
Inventory for Oregon’s Estuaries in 2017. The Figure 3-3: Reported Dry Wells Throughout Oregon

project identified vulnerable infrastructure July 2025

and other assets and will help prioritize areas
to focus future resources and further study.
Additional sea level rise planning resources
can be found on the Oregon Coastal Atlas.
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Impacts to Agriculture

Malheur Lake
Climate change may significantly affect the
availability and use of water for irrigation.
Longer and drier growing seasons generally
result in an increased demand of water for irrigation. With projected rises in temperature, irrigation demands are
projected to increase by at least 10 percent in arid and semi-arid regions, translating into higher pumping and
energy costs.' Regenerative agriculture practices offer a way to restore degraded soils, increasing organic matter
and moisture-holding capacity, and manage them sustainably.

The retreat or disappearance of glaciers will also impact agriculture. For example, the Coe and Eliot glaciers on the
north slopes of Mount Hood supply the Middle Fork of the Hood River and apple and pear orchards in the Hood
River Valley. Modeling suggests that September flow along the Middle Fork will decrease by almost 70 percent by
2100 due to the loss of glacier area.’® '’

Impacts to Water Rights

The shift in timing and availability of water due to climate change may affect whether water users are able to utilize
their water rights as authorized. The implications of this could be particularly significant for water right holders who
have historically relied on live flow surface water during the summer months. Prime growing conditions are shifting
to earlier in the year and lasting longer, because of increases in temperatures. This increased demand for water in
the early spring or late summer could happen more frequently in the future under a changing climate.

Similarly, water rights that protect water instream for a certain amount, time of year, and location may no longer be
adequate due to precipitation changes, decreased snowpack, and changes in species distribution. An increase in
regulation may be needed to meet senior out-of-stream water rights, to protect instream needs, and to meet water
quality needs. Policymakers may one day have to revisit the body of rules that define irrigation seasons that were
based on historic conditions. Incremental adjustments will be important for maintaining strong legal foundation,
while keeping up with a changing climate.
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Impacts to Population Growth and Shifts

Climate change is predicted to cause a decline in quality-of-life across much of the country.’® Areas of Oregon west
of the Cascades are anticipated to be an exception, with people in that region benefiting from climate change
because of improvements to climate amenities in the future.

People are likely to move to Oregon in response to climate change, and the population and economic production of
the Pacific Northwest may increase by 15 percent by 2065 due to climate migration from other areas of the
country.” Oregon must consider how to prepare for climate migration to avoid economic disruption, housing
shortages, and over-burdened infrastructure.

Planning for Climate Mitigation, Adaptation, and Resilience

The wide-ranging impacts of climate change may seem overwhelming and lead us to ask what can or should be
done to keep things from getting worse and to adapt to the coming changes. Many state documents and programs
are dedicated to addressing both the need to mitigate and adapt to climate change. Climate mitigation and climate
adaptation mean very different things, but some actions described in the Strategy can simultaneously accomplish
both. Actions to protect and restore our green infrastructure including wetlands, floodplains, and forests, or
increasing vegetation in urban areas have potential to accomplish both mitigation and adaptation.

Climate Mitigation Climate Adaptation Climate Resilience

Measures to reduce the The process of The ability to prepare for
amount and rate of future adjustment to an actual or threats and hazards,
climate change by expected environmental adapt to changing
reducing emissions of change and its effects in a conditions, and withstand
heat-trapping gases way that seeks to and recover rapidly from
(primarily carbon dioxide) moderate harm or exploit adverse conditions and
from the atmosphere beneficial opportunties disruptions

Definitions from the U.S. Global Change Research Program®

Climate Mitigation

Greenhouse gases, such as carbon dioxide, nitrous oxide, methane, and ozone cause heat to be trapped near the
Earth's surface causing a “greenhouse effect” and many of the conditions we refer to as “climate change.”
Greenhouse gases can be from human or natural sources. Carbon dioxide is the largest source of greenhouse gas,
produced from a wide range of activities including burning fossil fuels and biomass, land-use changes (e.g., de-
forestation), and industrial processes (e.g., concrete production). Climate mitigation refers to actions that reduce the
production of greenhouse gases or capture carbon dioxide from the atmosphere, to prevent climate change from
getting worse. The Climate Protection Program, led by the Department of Environmental Quality, sets an
enforceable declining cap on greenhouse gas emissions from fossil fuels used throughout Oregon, including diesel,
gasoline, and natural gas. The program is designed to reduce these emissions by 50% by 2035 and 90% by 2050.
Some transportation sector emissions reductions have met or surpassed program emissions targets, but overall
state emissions in 2023 were down about 7% from the 2017-2019 baseline. The Climate Protection Program covers
just over half of current overall emissions, so that subset should see future reductions in line with the 50% target by
2035 and 90% target by 2050.
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Oregon'’s Land Use Planning program (see Critical Issue later in this chapter) led by the DLCD works to address
climate mitigation. Land use policies work together to seek to reduce vehicle miles traveled. Oregon’s working
farms and forests keep carbon sequestered in soils, plants, and trees. Protection of ecosystems is a best practice,
and restoration of degraded ecosystems can yield climate mitigation benefits. Chapter 4 "Healthy Ecosystems”
discusses several actions to improve watershed conditions.

2025 Strategy Actions Supporting Climate Mitigation

Strategy actions that decrease water and energy use may also reduce greenhouse gas emissions. Actions that
protect and restore Oregon'’s green and natural infrastructure may provide the added benefit of carbon capture or
storage. See Figure 3-4 for a list of actions that could be implemented in a way to mitigate climate change.

Figure 3-4: 2025 Strategy Actions with Potential to Support Climate Mitigation (not exhaustive)

Objective 3: Understand the Pressures that Affect Our Needs and Supplies

*4C Promote Strategies that Increase/Integrate Energy and Water Savings
*5A Plan and Prepare for Drought and Wildfire Resiliency

+5B Plan and Prepare for Flood Events

*6A Improve Integration of Water Information and Land Use Planning

*6B Encourage Low Impact Development Practices and Green Infrastructure
*7A Maintain, Upgrade, Decommission Water and Wastewater Infrastructure
+8C Promote Community Education and Outreach

Objective 4: Meet Oregon's Instream and Out-of-Stream Needs

*9A Support Place-Based Integrated Planning and Other Water Planning Efforts
*9E Lead Meaningful Community Engagement

*10A Improve Water-Use Efficiency and Water Conservation (also 4C)

*11A Improve Watershed Health, Resiliency, and Capacity for Natural Storage
*11B Develop Additional Instream Protections

*11C Prevent and Eradicate Invasive Species

*11D Protect, Restore, and Provide Access to Instream Habitat for Fish and Wildlife
*11E Develop Additional Groundwater Protections

«12A Ensure the Safety of Oregon'’s Drinking Water

+12B Reduce the Use of and Exposure to Toxics and Other Pollutants

+13B Fund Water Resource Management Activities by State Agencies

+13C Invest in Planning, Feasibility Studies, and Water Resource Project Implementation
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Climate Adaptation

In addition to climate mitigation, Oregon must moderate the harm to instream and out-of-stream needs from
climate change by implementing adaptation measures. Adaptation includes changing how we manage water,
protecting and restoring ecosystems to help them accommodate change, and improving infrastructure to protect
public safety, water quantity, and water quality. The 2021 Oregon Climate Adaption Framework urges the state to
plan for and respond to climate change impacts in a coordinated and efficient manner to increase impact and
minimize redundant effort.

Oregon’s Climate Change Adaptation Framework - DLCD
partnered with 24 state agencies to update the state's Climate
Adaptation Framework, published in 2021. The Framework
addresses why we must adapt, provides guidance for implementing
comprehensive climate change adaption, and describes
vulnerabilities and adaptation strategies. It also includes a Climate
Equity Blueprint that presents strategies for addressing climate and
environmental justice. The Framework is being implemented by the
DLCD hosting a weekly virtual meeting aimed at building a
cooperative state agency community-of- practice around climate
change adaptation.

2021 STATE AGENCY CLIMATE CHANGE ADAPTATION FRAMEWORK

A Climate Change Vulnerability Assessment, supporting the
Framework, began in 2022 and is being completed in 2025. The
Assessment will help us understand how climate change may affect
existing and future social vulnerabilities across Oregon. The
information gathered during the assessment will be used by Pk by he eprimnt f andCnsrmion nd Dl
agencies and policymakers to propose adaptation measures that

support community needs, acknowledging that future community
engagement will be needed before adaptation measures are
implemented.

2025 Strategy Actions Supporting Climate Adaptation and Resiliency

The 2017 Strategy included Action 5B "Assist with Climate Change Adaptation and Resiliency Strategies.” The 2025
Strategy acknowledges that adaptation and resiliency strategies are distributed throughout many other Strategy
actions and therefore eliminates this standalone action. The 2025 Strategy also increases the discussion of climate
change within the narrative for many other actions. Figure 3-5, below, summarizes how the 2025 Strategy actions
contribute to climate adaptation and resilience.
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Figure 3-5: 2025 Strategy Actions with Potential to Support Climate Adaptation and Resiliency

Objective 1: Understand Oregon’s Water Resources
Water Resource / Supply Information | e Water resource data is necessary to understand current and future water
Actions 1A-1D supply to inform adaptation actions.
Objective 2: Understand Instream and Out-of-Stream Needs

Instream and Ecosystem Water Needs | ¢ Information about instream and ecosystem water needs is critical to
Actions 2A-2C informing protection and restoration efforts that will help ecosystems be
more resilient to climate change.

Out-of-Stream Water Needs
Actions 3A-3D

e Information about out-of-stream water needs is critical to informing
management and conservation efforts.

Objective 3: Understand the Pressures that Affect Our Needs and Supplies

Water and Energy e Energy and water conservation measures help Oregon adapt to a future
Actions 4B-4C with increased drought frequency and intensity.

e Oregon must plan and prepare for an increased frequency and intensity
Natural Hazards of hazards like drought, wildfire, and flooding.

Actions 5A - 5B
e Land use planning requires up-to-date water information (6A) to inform

resilient zoning and development. Low impact development and green
infrastructure (6B) make Oregon more resilient to increased
temperatures, drought, and flooding.

Land Use Planning
Actions 6A — 6B

Water Infrastructure e  Water infrastructure must be resilient to extreme weather events to
Actions 7A — 7C protect public safety and ecosystems. Upgrades can make infrastructure
more water and energy efficient, contributing to drought resilience.

e Oregon’s communities, including youth, can contribute to adaptation

Education and Outreach and resilience actions if they are informed about climate risks and
Actions 8A-8D needed actions.
Objective 4: Meet Oregon’s Instream and Out-of-Stream Needs

Water Planning e Avariety of water planning efforts get interested parties around a table

Actions 9A — 9E to chart a new future for communities to prepare and adapt to new
climate conditions.
Water Use and Management e  Water conservation, reuse, storage, and voluntary actions are all needed
Actions 10A — 10E to adapt to a future with less water (10A-10C). Agency field presence

and modernized permitting programs will help water users adapt to
climate change (10E-10F).

Healthy Ecosystems e  Protection and restoration of ecosystems helps species adapt to

Actions 1TA-11E increased temperatures, drought, and extreme weather.

e Surface and groundwater protection through source protection and

Clean Water reduced pollution helps ensure that the water that is available is clean

Actions 12A - 12C

and safe.
e Funding Strategy implementation and water management by state
Funding agencies helps the state be more responsive to changing conditions. The
Actions 13A - 13C State can choose to fund planning, feasibility studies, and projects that

target adaptation and resilience.
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Critical Issue | Water and Energy

Water and energy uses are interdependent. Water is critical for energy production, and energy is used to pump,
treat, and convey water through pipes for residential, commercial, industrial, and irrigation purposes. Approximately
23 percent of Oregonians get their drinking water from a private well and are therefore dependent on power for
this necessity.?” Water conservation saves energy, while energy conservation reduces the amount of water used in
energy production. Across various locations and times of the year, climate change presents the challenge of having
reduced availability of both water and energy. Actions and policies to reduce greenhouse gas emissions and
diversify Oregon'’s energy portfolio will change how we use water in energy production. Severe weather events
threaten energy and water infrastructure and climbing temperatures increases demand for water for many types of
cooling processes.

Since 2018, the Oregon Department of Energy (ODOE) has delivered Biennial Energy Reports to inform local, state,
regional, and federal energy policy, planning, and investments. The most recent report from 2024 provides
information on key energy resources, policies, trends, and forecasts, and what they mean for Oregon. The document
serves as a helpful education tool, including a section called ‘Energy 101" that provides the reader with foundational
knowledge about energy planning and management in Oregon.

In 2023, the Oregon Legislature directed the ODOE (House Bill 3630) to develop a state energy strategy by
November 1, 2025. The strategy will help identify pathways to achieving the state’s policy objectives while
increasing the reliability and resilience of the energy system.

Energy-Water Interdependence

Water is critical for electricity production. The U.S. Department of Energy estimates that nearly half of all fresh
surface water withdrawals in the United States are used at thermoelectric power plants.?> Oregon has small water
withdrawals for thermoelectric power plant cooling and the largest water withdrawals for irrigation. In Oregon, the
electricity we use comes from energy production plants throughout the West, including hydroelectric, coal, natural
gas, wind, solar, and other sources (see Figure 3-6). About 40 percent of Oregon'’s electricity is generated by
hydroelectric facilities. The ODOE website offers interactive features to see how Oregon’s electricity mix has
changed over time.

Oregon’s Renewable Portfolio Standard (RPS)

Oregon'’s 2016 Renewable Portfolio Standard (RPS) update requires that 50 percent of the electricity sold by
Oregon’s large utilities comes from eligible renewable resources by 2040. Oregon’s 100 percent clean energy target
established by House Bill 2021 in 2021 also requires the state’s large investor-owned electric utilities to achieve a
100 percent reduction in the greenhouse gas emissions associated with their electricity mixes by 2040. House Bill
2021 established an emission-based clean energy requirement and therefore wouldn't necessarily require new
renewable energy resources. Existing dams are eligible for the Oregon RPS if they are modified to be more efficient
and produce more power, without increasing water flow through the dams. Existing hydropower facilities are also
eligible for the Oregon RPS if they are certified as “low-impact hydro” by the Low-Impact Hydropower Institute.
Certified low-impact hydropower facilities are facilities that meet science-based criteria for flow, water quality, fish
passage, aquatic and riparian habitat, and cultural resource protection.

Conventional and renewable energy projects and infrastructure have the potential to impact both instream water
quantity and quality. The state will need to understand how new renewable energy projects affect water resources
and respond accordingly. Wind and solar generation facilities have minimal water needs, but new thermoelectric
generation may be needed to supply electricity when wind and solar are not meeting demands. Energy storage
advancements could reduce the need for new thermoelectric generation. Potential low carbon alternative fuels such
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as hydrogen and biofuels may grow in demand and production to meet decarbonization targets. Production of
these fuels requires the use of water and may lead to greater water demand from the energy sector.

Figure 3-6 Resources Used to Generate Oregon'’s Electricity
Source: Oregon Department of Energy 2024 Biennial Energy Report

Based on 2022 data, this chart shows the energy resources used to generate
the electricity that is sold to Oregon'’s utility customers.

Resource

M Hydro

M Unspecified

M Natural Gas
Coal

W Wind
Nuclear
Solar
Biomass

W Other Anthropogenic

1.86 M MWh W Geothermal

M Biogas

Solar M Fuel Oil

Hydro Unspecified 2.80%
33.42% 22.77% 1.64 M MWh

19.65 Million MWh 13.38 Million MWh

Coal
12.64%
7.43 Million MWh

Nuclear

Natural Gas
16.63%
9.77 Million MWh

Analyze the Effects on Water from Energy Development Projects and
Policies

Hydropower facilities at dams produce affordable energy, however, dam operations, including procedures for
maximizing power production, alter streamflow amounts and timing to the detriment of fish and other aquatic
wildlife and other instream needs. Reservoirs behind dams emit methane, a potent greenhouse gas. Statewide goals
to reduce greenhouse gas emissions while meeting future energy demand elevates the need for improving
efficiency of existing facilities and developing alternative energy projects. Proposed energy projects should undergo
a thorough scientific analysis to understand potential impacts to instream and ecosystem needs. This information
can then provide the basis for decision-making for often conflicting objectives to produce affordable, low emission
power and protect aquatic ecosystems and other instream needs.

Municipal and privately-owned hydropower facilities, as well as those authorized by the Federal Energy Regulatory
Commission, are reviewed and evaluated by a multi-state agency Hydroelectric Application Review Team (HART)
established under ORS Chapter 543A. HART members develop a coordinated state position and provide required
conditions and recommendations during reauthorization of existing projects to maintain, enhance, and protect the
natural resources of Oregon from adverse impacts caused by the continued existence of a project. The state
position includes, but is not limited to, decisions relating to the allocation of water, certification of water quality,
and other state regulatory actions.

50 Chapter 3 - Understand the Pressures August 2025

Page 57 of 275



In June 2024, the federal government published a report
titled Historic and Ongoing Impacts of Federal Dams on
the Columbia River Basin Tribes. This report is significant
because this is the first time the federal government has
described the past and ongoing harm to Tribes in the
region from the eleven federal dams on the Columbia
River. This report highlights the conflict between
building dams for energy production, water supply, or
flood control and ecological and cultural harm that can
have multi-generational impacts. The federal report
omitted an acknowledgement that the Willamette Valley
Project dams are also Columbia River dams, thereby
ignoring the potential adverse impacts to the Willamette
River and the Confederated Tribes of the Grand Ronde.
The Confederated Tribes of the Grand Ronde are a
Columbia River Basin Tribe per the Willamette Valley
Treaty of 1855.

The Northwest Power and Conservation Council's
Columbia River Basin Fish and Wildlife Program has
designated certain river reaches as “protected areas,”
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Action 4A

Analyze the Effects on Water from Energy
Development Projects and Policies

Examples of how to implement this action:

e Analyze and project the water demand and water
quality impacts of current and proposed energy
development projects (e.g., hydroelectric, solar, wind,
geothermal, bioenergy, nuclear, hydrogen, natural
gas) in the context of climate change and
greenhouse-gas reduction strategies

e Analyze the siting impacts of proposed energy
projects on water quantity, quality, and ecosystems

e Evaluate where impacts to water quantity and quality
associated with energy projects have been
experienced, including environmental justice
communities, and look for opportunities to recognize
and avoid or mitigate in future energy projects

finding that new hydropower development in those areas would have unacceptable risks of loss to fish and
wildlife.?? Exemptions to this policy include adding hydroelectric facilities to already-existing non-hydroelectric dams
or diversion structures. These projects must be designed to avoid and minimize potential impacts to fish, wildlife,

and water quantity and quality.

Oregon has a need to analyze the impact of existing and potential energy development projects and policies on
water quality, quantity, and ecosystems to inform an equitable climate future. Oregon’s dam safety program,
described in Action 7C, provides for periodic reviews of dams only related to safety for humans and property.
Periodic reviews for hydrologic or ecological harms would require additional authority and resources for several

agencies.

Non-dam energy projects, such as solar, wind, and geothermal, may also have water demands and siting-related
hydrologic or ecological impacts. Actions to develop non-traditional hydroelectric power and projects that integrate
water and energy savings are discussed in the following actions.

Action

Develop Non-Traditional Hydroelectric Power

4B There are several ways that existing infrastructure can support additional power generation. Existing
hydroelectric dams can be modified to produce more energy, non-hydroelectric dams can be
modified to produce power, and piped water distribution systems can be modified to include in-conduit energy
production. Pumped storage systems are less frequently considered for existing infrastructure (e.g., occupying a

brownfield site rather than developing a greenfield).

In-Conduit Hydroelectric Development

Irrigation and Municipal Distribution Systems - Oregon has an expedited review process for proposed
hydroelectric projects at existing artificial delivery systems, such as within an irrigation district distribution system.
The amount and timing of water diverted for an existing water use must remain unchanged (Oregon Revised
Statutes 543.765). Holders of water right certificates, or decreed rights under these provisions may apply to install
hydroelectric generation inside or at the end of existing transmission pipelines or conduits. The resulting
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hydroelectric water rights certificate will include

requirements for fish screens, by-pass devices, and fish
passage, with some exceptions. Develop Non-Traditional Hydroelectric Power

Action 4B

In 2013, the Oregon Legislature passed Senate Bill 837, Examples of how to carry out this action:
giving in-conduit hydro developers a choice: install fish
passage as required by the Oregon Department of Fish
and Wildlife (ODFW) or pay into a statewide fish passage
. . . L e  Offer incentives for low-impact hydropower projects that

restoration account that will fund fish passage at priority . . . L .

) . . o provide local co-benefits, such as in-conduit micro-turbines
locations identified by ODFW. installed in irrigation or municipal pipes

e  Utilize the state's expedited application process to develop
hydroelectric projects at existing infrastructure

e Invest in alternative energy projects that protect water

Aquifer Storage and Recovery Wells - There are other T S T Cr e

in-conduit projects generating electricity as water is

injected into aquifer storage and recovery wells. Aquifer

storage and recovery projects at Madison Farms of Echo and the City of Pendleton also represent a non-traditional
use of hydroelectric power.

Pumped Storage Systems

A pumped storage system consists of two reservoirs, one at a higher elevation than the other, where water moves
from the upper reservoir to the lower reservoir to generate power when demand is high. Water is then pumped
back up to the higher reservoir, using electricity, when pricing and demand is low, usually at night. Pumped storage
systems can be coupled with solar or wind generation to optimize the timing of energy production and delivery. For
example, excess electricity generated from a solar project during the day can provide power to pump water from a
lower reservoir to an upper reservoir. At night, when the solar panels are not producing power, water from an upper
reservoir can release water and generate power. Pumped storage systems can be considered both a power
management tool and an energy storage device but notably consume more energy than they produce.

These systems require large amounts of land and very specific topographies to provide the needed elevation
change between the two reservoirs. Such projects must be designed to avoid and minimize potential impacts to
fish, wildlife, cultural resources, and water quantity and quality. Utilizing a brownfield, or previously developed land,
may reduce the ecological footprint associated with this power generation technique. Pumped storage projects
have the potential for environmental justice impacts and therefore need to include environmental justice
communities early in the planning process.? The Federal Energy Regulatory Commission has licensed one pumped
storage project in Oregon, and a number of pumped storage projects are currently being proposed.

52 Chapter 3 - Understand the Pressures August 2025

Page 59 of 275


https://olis.oregonlegislature.gov/liz/2013R1/Downloads/MeasureDocument/SB837/Enrolled

Item A - Attachment 1

Promote Water and Energy Savings

There are many options when selecting energy-efficiency and water efficiency techniques. Significant
efficiencies could be realized from coordinating energy conservation and water conservation efforts.

Also see Action 10A for water efficiency and conservation resources.

Saving Water and Energy in Agriculture

Pumping and moving water, especially groundwater, can require significant energy for agriculture and businesses.
Many of Oregon'’s farmers and ranchers have implemented energy efficiency projects, and a few have implemented
renewable energy projects. Some of the most attractive projects are those that provide significant co-benefits, such
as labor savings, water savings, and improved soil productivity. Irrigation efficiency and reduced or no-till cropping
systems are some of the most popular types of multi-benefit projects. Farms often employ the use of efficient water
application equipment, energy-saving pumps and motors, soil moisture monitoring programs, and precision
fertilizer applications. Reducing the amount of groundwater used for irrigation can save significant energy. The
deeper the well, the more power and energy is required to use the water.

Achieving greater efficiencies in water application, such as moving from gravity-powered systems to pumped
systems, increases the demand for energy, driving up energy costs. This can be mitigated by using efficient water
and energy efficient delivery, e.g., LEPA, LESA and using VFDs to control pumps. This increased energy cost may
outweigh the water-use efficiency benefits and should be considered during the design of a project. Grants and
incentives are offered by the U.S. Department of Agriculture and Energy Trust of Oregon to encourage installation of
more energy efficient irrigation and renewables. A variety of measures are supported by public utilities, including the
installation of freeze-resistant stock watering tanks and low-energy precision irrigation equipment.

Agrivoltaics — Agrivoltaic projects combine growing crops and energy production using solar voltaic panels. The
Oregon State Extension Service has constructed a research study area at the North Willamette Research and
Extension Center in Aurora, Oregon. According to Oregon State University's Sustainable Farm Agrivoltaic website,
this approach may reduce the water demand by plants, providing solar panels shading them enough to limit
evapotranspiration. The plants also provide a benefit to the solar panel efficiency by keeping them cooler, and thus
more productive.

August 2025 Chapter 3 — Understand the Pressures 53

Page 60 of 275


https://agsci.oregonstate.edu/newsroom/sustainable-farm-agrivoltaic

Item A - Attachment 1

Saving Water and Energy at Municipal Utilities

Energy is needed to pump, treat, and deliver water to homes and businesses. For a municipality, the energy costs for
managing water and wastewater can represent one-third of electricity costs. Water supply treatment plants, pump
stations located throughout municipalities, and wastewater treatment plants all provide an opportunity for water
and energy efficiency upgrades. Oregon Department of Environmental Quality's Clean Water State Revolving Fund
program can finance wastewater, irrigation modernization, and other water quality projects that improve energy
and/or water efficiency as “green” projects under U.S. Environmental Protection Agency (USEPA) guidelines.

The Oregon Association of Clean Water Agencies has actively partnered with its member agencies, providing
training and best practices to drive down the use and cost of electricity in Oregon’s wastewater treatment plants.
The association named the City of Gresham its outstanding member agency in 2015 for becoming a “net-zero
energy” wastewater treatment plant. Gresham's activated sludge treatment plant generates all the power it needs to
drive the wastewater plant through best-in-class energy conservation, a ground-mounted solar photovoltaic array,
and co-generation engines driven in part by fats, oil, and grease collection. The City saves $500,000 annually on
power bills, while generating $250,000 annually from fats, oil, and grease hauler tipping fees. Gresham is the first
wastewater utility in the Pacific Northwest to reach net-zero energy status and one of only a handful in the United
States.

Saving Water and Energy through Building Codes and Standards

Building codes and standards provide a basic starting point for water and energy savings in both residential and
commercial buildings. Oregon has mandatory building codes in 11 different specialty areas, including plumbing
(e.g., faucets, showerheads, urinals, and toilets) and residential energy efficiency.?” To provide guidance to local
jurisdictions on water conservation, the State of Oregon Building Codes Division approved Statewide Alternative
Methods in 2008 for rainwater harvesting (applicable to both commercial and residential construction as well as
potable and non-potable uses) and for the use of graywater for toilet flushing.?® The Building Codes Division
updated these Statewide Alternate Methods in 2017 and is also directed by Executive Order 17-20% to amend the
code by October 1, 2025 to require water efficiency improvements in all newly constructed commercial buildings
through standards for capture and safe reuse of water for irrigation purposes.

The Building Codes Division has also published a series of Oregon Smart Guides for consumers; two of those guides
focus on rainwater harvesting and water conservation systems.*

The Oregon Department of Energy (ODOE) sets efficiency standards for certain products that must be met for those
products to be sold or installed in Oregon. In 2021 the ODOE, in coordination with the Building Codes Division,
completed rulemaking and subsequent legislation to establish efficiency standards for showerheads and faucets to
require high-efficiency fixtures that align with the most efficient standards in the country and exceed WaterSense®
fixture efficiencies.> The Building Codes Division’s 2023 Oregon Specialty Plumbing Code adoption included updates
to align with these standards.® In 2022, ODOE updated rules for demand-response capable water heaters and
completed rulemaking to establish minimum standards for spray sprinkler bodies for residential irrigation sprinklers.

Saving Water and Energy in the Home

ENERGY STAR, a joint program of the USEPA and the U.S. Department of Energy, rates energy efficient products and
practices to help consumers and businesses save money and energy on new purchases. Many qualifying appliances
also reduce water use. Some utilities in Oregon offer incentives for installing ENERGY STAR appliances, some even
offer incentives for premium water-heating technologies, such as tankless and heat pump water heaters, that help
reduce the energy needed to heat water in the home.
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Cross-Sector Coordination
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Addressing the water-energy nexus cannot occur in isolation; the state must focus on cross-sector and cross-agency
collaboration to develop solutions. Oregon’s state agencies, working with their civic and industrial partners, should
focus efforts on maximizing the efficient use of our water resources, particularly with respect to the generation of
low-carbon electricity. Developing new partnerships between the water and energy sectors to better understand
how energy is used in water services and how water is used in energy production is critically important.

Action 4C

Promote Strategies that Increase/Integrate Energy and Water Savings

Examples of how to carry out this action:

e  Move toward energy independence and resiliency for
publicly operated treatment works (wastewater
treatment)

e Continue to implement and evaluate building codes
that encourage water and energy efficiencies

e Encourage individuals, communities, industries, and
businesses, including agriculture, to look for and
integrate ways to conserve both energy and water

e Encourage cross-sector and cross-agency collaboration
to achieve energy and water savings

e  Strive to capture and publicly report energy and water
savings data

e Promote resources that increase water and energy
efficiency and conservation for irrigation
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Promote regenerative agriculture and permaculture
practices

Improve availability of cost savings associated with
ENERGY STAR and similar programs to low-income or
disadvantaged households and businesses

Explore new or innovative technologies to accomplish
energy and water savings

Consider developing an energy/water nexus efficiency
program that could support industrial water and energy
intensive uses (e.g., data centers, paper mills)

Increase interagency and energy/water sector
collaboration, to identify co-benefits and opportunities
for water efficiency (See Action 10A)
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Critical Issue | Natural Hazards

Since the adoption of the first Strategy in 2012, Oregon has recorded its warmest year (2015), experienced the
lowest snowpack on record (2015), had one of the most severe wildfire seasons (2020), and declared drought
emergencies in 26 counties (2021). Recognizing that natural hazards or extreme events, such as drought, wildfires,
floods, and earthquakes occur at great cost to society and the environment, Oregon communities must prepare
themselves for these natural hazards. The negative impacts of such events can be far-reaching and may worsen
already existing water challenges, such as water scarcity, water quality, and instream habitat conditions.

Oregon uses a natural hazard mitigation planning process to prepare for such events. Natural hazard mitigation
focuses on identifying risk and taking actions to reduce potential impacts that a natural hazard might have on
people, property, and the environment. Oregon has developed a Natural Hazards Mitigation Plan (NHMP) that
addresses twelve hazards (coastal hazards, dam failure, drought, earthquakes, extreme heat, floods, landslides,
tsunamis, volcanic hazards, wildfires, windstorms, and winter storms). The Oregon NHMP was last updated in 2020,
is required to be updated and reapproved by the Federal Emergency Management Agency every five years to
maintain eligibility for certain pre- and post-disaster funds, and has two primary parts: (1) risk assessment-
characterizing each hazard, assessing probabilities, vulnerabilities, and describing risks; and (2) mitigation strategy -
mitigation goals, a capability assessment, mitigation actions, and an implementation plan. Tribes may work directly
with the Federal Emergency Management Agency to develop and update their own NHMP's. Cities, counties, and
special districts create and update local NHMPs. Jurisdictions the Oregon Interagency Hazard Mitigation Team
oversees provides expertise and information for Oregon NHMP updates. The Federal Emergency Management
Agency began curtailing funding for these programs in 2025, leaving state and local partners to prepare for such
events without assistance from their federal partners.

Public, private, Tribal, and non-profit organizations working together, as well as individuals who take personal
responsibility for thorough preparation, will be critical for Oregon to withstand these extreme events. Key
organizations play roles in mitigation, communication, response, and recovery. Their work will be to design resiliency
into community and environmental planning, determine which communities, infrastructure, systems, and habitats
are vulnerable, and document the economic, social, environmental, and other impacts of such events.

Plan and Prepare for Drought and Wildfire Resiliency

Drought is a normal occurrence in Oregon, with notable droughts in the 1930s, 1976-77, 1992, 2001-

02, 2012-2015, 2018, and 2020-2023 and 2025. The severity and frequency of drought has increased
in recent years and climate change projections indicate this will continue. Precipitation and temperature are the
main drivers of drought, and largely determine snowpack, soil moisture, and streamflow levels, which are commonly
used as indicators of drought. In Oregon, many watersheds depend heavily on snowpack for annual water supply,
and the timing of peak runoff from snowmelt is critical to providing water when and where it is needed most.
Climate change predictions indicate that warm winters may be more common, with more precipitation falling as rain
rather than as snow, leading to earlier runoff.

In the case of severe or multi-year droughts, soil moisture does not recover in time for the next growing season.
Parched soils can absorb precipitation before it can become available to streams. Increased temperatures can lead
to increased evaporation and fish die-off. Groundwater levels do not rebound, and refilling reservoirs can prove
difficult. Fish populations may suffer loss of a year-class. These conditions can lead to limited water quality and
quantity for fish, wildlife, livestock, drinking water beneficial uses, and crops, reduced irrigation deliveries, and poor
yields. Warm summer temperatures can also cause changes in the timing of water supply and water quality issues
(e.g., algae blooms and waterborne diseases), as well as shift fish distribution. Because droughts are a slow-moving
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disaster where impacts develop over time, persisting even after the rain and snow returns, building drought
resiliency in Oregon requires a portfolio of water management methods that are put into place long before the next
drought arrives.

Defining Drought

As noted in Oregon’s 2016 Drought Annex, a drought response plan within the state’s emergency operations plan,
droughts can generally be characterized by an increased demand or decreased supply of water.® In the early 1980s,
researchers with the National Drought Mitigation Center (NDMC) and the National Center for Atmospheric Research
located more than 150 published definitions of drought. To simplify analysis, the NDMC now provides five different
ways in which drought can be defined.

¢ Meteorological Drought — Defined based on dryness, compared to some type of normal or average
amount. Due to climatic differences, what might be considered drought in one location of the state may not
be the same in a different location. The concept of a “snow drought” has emerged in recent years.
Experiencing below average snowpack with above average precipitation has spurred the study of snow
droughts.

e Hydrological Drought — Occurs when surface and subsurface water supplies are below normal, caused by
shortfalls in precipitation, including snow. A hydrological drought usually lags behind a meteorological or
agricultural drought. Low precipitation takes longer to show up in streamflow and groundwater, for
example.

e Agricultural Drought — Occurs when the amount of moisture in the soil no longer meets the needs of a
particular crop. This type of drought links together the various characteristics of meteorological (or
hydrological) drought to agricultural impacts.

e Socioeconomic Drought — Occurs when physical water shortages begin to affect people and the supply of
economic goods and services.

e Ecological Drought — Occurs when a prolonged and widespread deficit in available water supplies —
including changes in natural and managed hydrology — creates multiple stresses across ecosystems.

Impacts of Drought

Drought impacts instream and out-of-stream uses in a variety of ways, requiring additional management actions. It
is important to note that these impacts may affect communities and ecosystems disproportionately. Water
insecurity is an environmental justice issue and can have health, environmental and economic impacts for
communities.

Fisheries
e Restricted access to habitats, dry streams, lethal temperatures, fish die-offs
e Proliferation of parasites or bacterial disease
e Reduced access to fishing (curtailment by Oregon Department of Fish and Wildlife)
Drinking/Potable Water
e Dry domestic wells
e Increased outreach efforts by water suppliers to their customers
e Municipal water conservation and curtailment requests
e Reduced water quality (e.g., concentration of contaminants, harmful algal blooms)
e Reduced water available for firefighting
Recreation
e Reduced access to boating (waterskiing, paddling, kiteboarding, rowing etc.), fishing, hunting, skiing,
swimming, diving, clamming, crabbing
e Economic impacts to tourism destinations
e Reduced access due to water quality (e.g., harmful algal blooms)
Agricultural
e Crop damage

August 2025 Chapter 3 — Understand the Pressures 57

Page 64 of 275


https://www.oregon.gov/owrd/WRDPublications1/2016ORDroughtAnnex.pdf

Item A - Attachment 1

e Reduced yields
e Stressed livestock and reduced ranching profit
o Fallow fields
e Soil erosion
Wildfires
e Loss of safety and human life
e Lost/damaged property
e Crop damage (e.g., viticulture)
e Economic losses associated with property damage/lossDamage to water supply systems (health and
economic impacts)
e Damages from smoke (health and economic impacts)
e Destruction of terrestrial and aquatic ecosystems
e Displacement of fish and wildlife
e Loss of culturally important lands/water

Action 5A

Plan and Prepare for Drought and Wildfire Resiliency

Examples of how to implement this action:

e Implement Oregon’s Natural Hazard Mitigation Plan e Increase education and outreach efforts to help
and recommendations from the Drought landowners minimize risk to their property from
Vulnerability Assessment wildfires

e Identify, assess, and assist those communities and e Invest in built and green/natural infrastructure, (i.e..,
ecosystems most vulnerable to drought and wildfire nature-based solutions), refer to Actions 6B, 7A, 11A-
(e.g., assess water supply systems for vulnerability) TE

e Develop the appropriate set of indicators that signal e  Provide technical assistance and funding to local
and forecast differing stages of drought governments to evaluate the need and opportunities

for inter-tie projects in Local Natural Hazards

e Document the economic, social, and environmental Mitigation Plans

impacts of drought and wildfire, including the

frequency, distribution, intensity and duration e Prioritize resources for planning and preparation to
those most vulnerable to drought and wildfire
e  Prepare for, respond to, and mitigate for the impacts impacts

of drought and wildfire
e Explore ways to protect minimum stream flows

e Improve the drought toolbox through education and during drought declarations

outreach, drought contingency plans, more efficient . . .
water distribution systems, and additional voluntary Educate the public about the l.mportance of having
measures to improve streamflow an emergency supply of drinking water

A Closer Look at Drought Declarations

County-wide drought declarations go through a two-part process before securing a drought declaration from the
Governor. First, County Commissions, Boards, or Courts meet to determine whether they need to request a
Governor's declaration. Then these requests go to the Water Supply Availability Committee and Drought Readiness
Council (co-chaired by the Office of Emergency Management and Water Resources Department (OWRD)) for review
and recommendation to the Governor. The Drought Readiness Council is a standing body comprised of federal and
state natural resource, public health, and emergency response agencies. The Governor can issue an Executive Order
to declare drought—either independently or in response to a request by counties. In recent years, these Executive
Orders have been set to expire at the end of a calendar year.
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A Governor's drought declaration can trigger a number of requirements and water management tools not otherwise
accessible. Declarations allow the Water Resources Commission to grant a temporary preference of use of water for
human consumption and/or stock watering. Drought declarations also authorize the Water Resources Commission
and Governor to require state agencies and local governments to develop and file water conservation and/or
curtailment plans; the Governor may require the implementation of such plans. Finally, declarations allow the OWRD
to use an expedited process in a number of water right areas, including the issuance of emergency drought permits
for groundwater. Expedited processes do not weaken or allow loopholes to protective laws.

Drought declarations focus on managing human water needs but do not provide additional protections for instream
flows or ecosystem needs. Additional work is needed to protect minimum stream flows during drought declarations.

Communities and businesses looking to offset drought-related losses often turn to the federal government, which
can provide payments or emergency loans after a federally issued drought disaster designation by the Secretary of
Agriculture. Federal drought funds generally cannot cover all losses suffered by producers, but they can help.

Drought Vulnerability Assessment

In 2023, the OWRD contracted with the National Drought Mitigation Center, the Oregon Climate Change Research
Institute, and the University of Oregon to complete a statewide drought vulnerability assessment, addressing
Recommendation B from the 2016 Task Force on Drought Emergency Response (HB 4113): "Provide resources for
assessments of drought impacts, risks, and vulnerabilities on instream and out-of-stream sectors in order to better
prepare for, respond to, and recover from drought,” and part of the 2017 Strategy Recommended Action 5.5A: “Plan
and Prepare for Drought Resiliency.” The drought vulnerability assessment examines drought exposure, drought
sensitivity, and adaptive capacity with a focus on drinking water supplies, agriculture, and water-dependent
recreation. The final assessment is anticipated in 2025.

Drought Early Warning System

The National Integrated Drought Information System is a program authorized by Congress in 2006 to coordinate
and integrate drought research and create a national drought early warning information system. These systems
explore and demonstrate a variety of early warning and drought risk reduction strategies that incorporate drought
monitoring and prediction information. The Pacific Northwest Drought Early Warning System (DEWS) includes
Idaho, Oregon, Washington, the western portion of Montana that feeds into the Columbia River Basin, and British
Columbia. The Pacific Northwest

DEWS is a collaborative federal Figure 3-7: Drought Conditions Across Oregon on August 5 2025

Tribal, state, and local U.S. Drought Monitor August 5, 2025
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Plan and Prepare for Flood Events

This section focuses on the public safety and emergency nature of flooding. Other parts of the
Strategy call for actions that can help protect and restore floodplains and reduce risk of flooding.
Oregon’s land use planning system, described below under “Land Use Planning”, can be used to reduce risk to
people and property. Floodplain protection and restoration is called for in Chapter 4 under “"Healthy Ecosystems”
Action 11A. Upgrading infrastructure and dam safety is discussed later in this chapter under “Water Infrastructure”
Actions 7A and 7C. Statewide efforts to prepare and respond to floods are addressed in the Oregon Emergency
Operations Flood Annex.

U

Oregon’s mountain ranges are part of the reason there is tremendous variation in the types of flooding we
experience. Although floods are a common natural hazard in Oregon, floods west of the Cascades tend to be large-
scale events, while eastern Oregon typically experiences more localized, intensive events. Four main types of
flooding described in Oregon’s Natural Hazard Mitigation Plan include:

e Riverine flooding - This is the most common flood hazard in Oregon and usually occurs during winter. The
most severe flooding conditions occur in “rain on snow” events, when heavy rainfall is augmented by rapid
snowmelt. Longer duration storms and floods are more common in western Oregon. Very large and
widespread floods occurred in parts of western Oregon in 1861, 1891, 1948, 1964, 1996 (three separate
storms), and 2007.

e Flash flooding - Flash floods are caused by extremely intense rainfall over a short period of time,
commonly within a single drainage. Such events usually occur in the summer during the thunderstorm
season. In eastern Oregon, local convective thunderstorms often produce the most severe flooding. One of
the worst flash floods in history occurred in eastern Oregon in June 1903, killing 247 people (one-fifth of the
population at the time) in the town of Heppner.*

e Coastal flooding — Coastal floods result from different conditions. Winds generated by tropical storms or
intense offshore low-pressure systems can drive ocean water inland, causing significant flooding.

e Urban flooding — Urban floods occur because land is converted from fields or woodlands to roads, roofs,
and parking lots, losing its ability to absorb rainfall. This transition from pervious surfaces to impervious
surfaces results in more and faster runoff of water. During periods of urban flooding, streets can become
swift moving rivers, and basements can fill with water. Storm drains may back up with yard waste, causing
additional nuisance flooding.

Dam and Levee Failure

In addition to the types of flooding described above, large precipitation events can also place stress on dams and
levees. Dam or levee failures can cause catastrophic downstream flooding, risking both life and property. The Dam
Safety Program, administered by the Water Resources Department (OWRD), works to evaluate the safety of dams.
More information about the program can be found under Action 7C. Oregon does not currently have a statewide
and state-led levee safety program. The establishment of such a program is called for in Action 7C and would
provide increased public safety, increased resilience to climate change and natural disasters such as earthquakes.

Rain and rapid snowmelt caused severe flooding and eventual levee failure along the Silvies River in Harney County
in the spring of 2025. The flooding caused damage to over 950 homes near Burns and on the Burns Paiute Indian
Reservation and released untreated sewage into the river causing a public health crisis. Local officials knew for
several years that the levee needed repairs, but much of the levee is located on private property which complicates
maintenance and repairs.

Atmospheric Rivers

Atmospheric rivers are relatively long, narrow regions in the atmosphere — like rivers in the sky — that transport
water vapor from the tropics. When atmospheric rivers make landfall, they often release this water vapor in the form
of rain or snow. Although atmospheric rivers come in many shapes and sizes, those that contain the largest
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amounts of water vapor and the strongest winds can bring extreme rain and floods, often by stalling over
watersheds vulnerable to flooding. These events can disrupt travel, induce landslides or mudslides, and cause
catastrophic damage to life and property.:s

The OWRD is currently leading a project to analyze the extreme atmospheric river precipitation potential for
Oregon. The first phase was completed in 2023, analyzing how extreme precipitation is influenced by ocean and air
temperature, and other factors. The second phase, targeted for completion at the end of 2026, will provide an
updated method and procedure for determining extreme precipitation in Oregon and guidance on how that
precipitation could result in flooding. This project, once complete, will provide the Dam Safety Program with better
information to evaluate the Probable Maximum Flood potential when assessing new and existing dams and
ensuring proper design to prevent dam failures.

Understanding Oregon’s Flood Risk

Like drought, Oregon should develop indicators of flood emergency stages that can be used as a planning,
communication, and response tool. We know with reasonably high confidence that the frequency of extreme
precipitation and flooding events are likely to increase around the state under a warming climate. Oregon does not
have a consolidated assessment of past floods and their economic, social, and environmental impact and is one of
only five states that lack up-to-date precipitation-frequency analysis prepared by the National Weather Service.
Oregon also does not have a reliable extreme maximum flood document, which most other states have. Oregon
should research how changes in land use, land cover, forest cover, and watersheds—including upstream impervious
surfaces, geomorphology, logging, and forest fires—may change the location, strength or duration of floods, flood
ways, and flood discharge. This information could be beneficial to local planning efforts.

Uncertainty in precipitation information coupled with climate change and possibly more extreme precipitation
events has significant implications for the design and safety of water resources infrastructure. Oregon now relies
mostly on information from 1973, with a very partial update completed in 2008. Better information, is needed to
inform infrastructure upgrades or retrofits to avoid failure during a major flood and as a result, imperil public safety
and property.

Flood Risk Mapping - Publicly available mapping educates Oregonians about their flood risk and helps inform
future development to reduce flood risk. The Department of Land Conservation and Development (DLCD) supports
the Oregon Explorer Hazards, an online web application that allows users to explore GIS data depicting natural
hazards in the state. The Department of Geology and Mineral Industries (DOGAMI) has produced a Statewide
Geohazards Viewer that shows 100-year flooding potential along with several other hazards.

DOGAMI has also produced a channel migration map that shows historic river or stream channels which can
indicate locations prone to flooding. Channel migration is the process by which streams move laterally over time
through a natural process of sediment erosion and deposition. While this change often occurs gradually (across
decades or hundreds of years), significant channel migration can happen very rapidly during flood events. Although
this is rare, streams can also “avulse” and shift to occupy a completely new channel during a flood. Damage due to
channel migration and erosion often impacts roads, bridges, and levees and can cause landowners to lose land. It
also can undermine houses, buried utility lines, septic tanks, and other types of infrastructure. Critically, the FEMA
Flood Insurance Rate Maps do not consider the potential risk from channel migration and properties that are
mapped outside the regulatory floodplain can be impacted with the river shifts. DOGAMI has been mapping
channel migration zones in Oregon using available federal funding. However, they have only mapped a small
fraction of the rivers in Oregon and many people remain unaware of this hazard. During the 2020 floods in Umatilla
County, erosion heavily damaged some key roads and bridges which hindered evacuation efforts and has resulted
in costly repairs.

There are also federal sources of flood mapping. The Federal Emergency Management Agency maintains and
updates flood hazard data through regulatory flood maps.
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Increased Risk Following Wildfires

Where forest fires have burned and changed land cover, updated precipitation frequency information can be used in
hydrologic models to predict new flows in the watershed. After a wildfire, the charred ground repels rainwater,
increasing the risk of flooding and debris flows for several years. Intense storms can lead to severe flooding and
landslides, which threatens drinking water supply, degrades aquatic habitat, and even suffocates fish. Considering
frequent drought and recent wildfires, state emergency managers recognize the need to be able to respond to these
environmental stressors rapidly and responsibly.

The DLCD and DOGAMI are partnering on four Post-Fire Debris Flow risk reduction projects, with funding provided
by the Federal Emergency Management Agency. The four projects are in areas impacted by the Eagle Creek Fire
(2017), Beachie Creek and Lionshead Fires (2020), Holiday Farm Fire (2020), and Archie Creek Fire (2020).

Interagency Coordination

Dealing with floods and the potential for landslides requires interagency partnerships across multiple jurisdictions.
Silver Jackets is a group of local, state, federal and Tribal agencies chaired by the U.S. Army Corps of Engineers and
is focused on reducing the risk of flooding and other natural disasters. Most states have a Silver Jackets program,
and Oregon’s program focuses on flood preparedness, communication, and recovery. The Oregon Silver Jackets
Team is a subcommittee under the State Interagency Hazard Mitigation Team. Oregon also has a Flood Core Team
that is focused on updating the flood-related portion of Oregon’s Emergency Operations Annex.

Local soil and water conservation districts work with the federal Natural Resources Conservation Service to provide

technical and financial assistance to communities through the Emergency Watershed Protection Program. The
program does not require a federal or state disaster declaration to provide assistance.

Action 5B

Plan and Prepare for Flood Events

Examples of how to implement this action:
e Support DLCD to continue to provide assistance and
¢ Implement Oregon’s Natural Hazards Mitigation Plan training to local floodplain managers, property
owners, surveyors, real estate agents, and other to
support compliance with the National Flood
Insurance Program

e Develop indicators of flood emergency stages, using
information about meteorologic, hydrologic,
hydraulic, and watershed conditions

e Increase education and outreach efforts to help
landowners minimize risk to their property from
floods

e Document the economic, social, and environmental
impacts of floods

e Evaluate potential for extreme flooding, under

atmospheric rivers and climate change scenarios e Invest in built and green/natural infrastructure (i.e.,

nature-based solutions), refer to Actions 6B, 7A, 11A-
e Establish early flood and debris-flow warning 11E

systems in areas where recent drought and wildfire

have affected forests and vegetation e Prioritize resources for planning and preparation to

those most vulnerable to flood impact
e Complete update of precipitation frequency

estimates for Oregon e Develop an inventory of levees in Oregon and assess

their condition and risk (also see Action 7C)
e Update methods and procedure for determining

extreme precipitation and flooding *  Support dam safety (also see Action 7C)

e Educate the public about the importance of having
an emergency supply of drinking water
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Plan and Prepare for a Cascadia Earthquake and Tsunami Event

Seismic activity in the state has been relatively low since the time of European settlement. Up until the
mid-1980s, Oregon was not considered to be at high earthquake risk. Infrastructure built before 1980
was designed with criteria based on that seismic understanding. However, during the past 25 years geological
analyses have led to a very different understanding of seismic risk in Oregon.

Statewide efforts to prepare and respond to earthquakes and tsunamis are each covered in separate Oregon
Emergency Operations Annexes.

Earthquakes and Tsunamis in Oregon

The Oregon Department of Geology and Mineral Industries (DOGAMI) is the lead agency for earthquake hazards.
DOGAMI has created maps that identify areas in selected Oregon communities that will suffer more damage, relative
to other areas, during a damaging earthquake. A clearinghouse of tsunami information is also maintained by
DOGAMI and includes information for coastal residents, visitors, planners, and scientists.

There are two major types of earthquakes that
occur in Oregon: megathrust earthquakes that
occur along the Cascadia Subduction Zone near
the coast, and smaller crustal earthquakes. For

Figure 3-8: Cascadia Subduction Zone
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A Cascadia Earthquake

The Cascadia Subduction Zone fault, shown in

Figure 3-8, spans from Northern California to

southern British Columbia and can produce
earthquakes as large as magnitude 9.0 with
corresponding tsunamis. Scientific evidence

indicates that an earthquake of this size occurs

along the fault on average once every 200 to 500 years.

3"‘ Source: Adapted from FEMA

The Cascadia Subduction Zone closely mirrors the subduction zone in northern Japan that produced the 2011
Tohoku earthquake. The incredibly destructive tsunami that resulted from the Tohoku earthquake should serve as a
warning to Oregon.

When a Cascadia earthquake occurs, it will affect mostly western Oregon, and in particular, coastal communities.
Following such an event, it is estimated that it will take one to three years to restore drinking water and sewer
services in the coastal zone. A 2025 study by the National Academy of Sciences showed that an earthquake along
the Cascadia fault could cause subsidence (sinking) of coastal land up to six feet which would increase the exposure
of these areas to sea-level rise and flooding.
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Available studies estimate that a Cascadia earthquake and resulting tsunami could result in 1,250 to more than
10,000 fatalities, tens of thousands of buildings destroyed or damaged so extensively that they will require months
to years of repair work, tens of thousands of displaced households, more than $30 billion in direct and indirect
economic losses (close to one-fifth of Oregon'’s gross state product), and more than one million truckloads of
debris.*

The Oregon Coastal Management Program is coordinating with coastal communities to help them prepare for a
Cascadia Subduction Zone tsunami through land use planning. The Program, administered through the Department
of Land Conservation and Development, has helped many coastal cities and counties create tsunami mapping, adopt
Tsunami Hazard Overlay Zones, and develop Tsunami Evacuation Facility Improvement Plans.

2013 Oregon Resilience Plan

In 2013, the Oregon Seismic Safety Policy Advisory Commission published the Oregon Resilience Plan
describing likely outcomes from a Cascadia Subduction Zone earthquake event. The plan notes that while we
cannot predict when the next Cascadia earthquake will occur, we can calculate odds. Experts estimate the
odds that a Cascadia earthquake will occur in the next 50 years range from 7 to 15 percent for a great
(magnitude of 8.7 to 9.3) earthquake affecting the entire Pacific Northwest to about 37 percent for a very
large (magnitude of 8.3 to 8.6) earthquake affecting southern Oregon and northern California. The likelihood
and predicted consequences of a Cascadia event during our lifetimes are both so great that it is prudent to
consider this type of earthquake when designing new structures or retrofit of existing structures, evaluating
the seismic safety of existing structures, or planning emergency response and preparedness.

The Oregon Resilience Plan encompasses a set of short- and long-term recommendations regarding critical and
essential structures, transportation, energy, information and communication, and water and wastewater systems:

e Begin aggressive public information efforts to re-set public expectations for a realistic response time. The
old guideline of having a 72-hour emergency survival kit falls far short.

e Public agencies should be advised that the Oregon Water/Wastewater Agency Response Network is a vital
resource and membership is recommended.

e Service providers from all sectors should be required to have a business continuity and seismic response
plan that includes resources normally provided by functioning infrastructure (e.g., food, water, and
communications).

e Service providers should plan for and support employee preparedness.

e Water-related industry associations and manufacturers should evaluate the need for seismic design
standards for pipelines.

e Seismic vulnerability criteria should be incorporated into overall capital improvement project planning and
asset management priorities, particularly updates to water system master plans.

e The Oregon Health Authority should be encouraged to include a seismic design requirement as part of
routine design review of water system improvements.

e Encourage the Oregon Department of Environmental Quality and the Oregon Health Authority to establish
goals and expectations for post-earthquake regulatory compliance and applicable standards. For example,
will it be acceptable to discharge into waters of the state the chlorinated water from main breaks and main
repairs?

e Encourage public health, water, and wastewater agencies to plan for significant water quality impacts to
rivers downstream from urban areas.

The plan further describes the vulnerabilities facing our water delivery systems. These include numerous potential
points of system failure at reservoirs, intakes, treatment plants, pump stations, and outfalls. Many materials are
inflexible, joints are push-on, and pipelines may be prone to failure at connections to above-ground structures.
Vulnerabilities also include interdependence with other potentially damaged systems, such as power, transportation,
chemical, and financial industries. Water from leaks and breaks in water pipelines and private plumbing systems will
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cause collateral damage, drain available water storage,
and contribute to loss of water supply and pressure,
which will in turn result in a loss of fire protection
capability.

The performance of gravity sanitation and storm sewers
depends on appropriate grades and slopes, which are
disrupted by ground displacement associated with
liquefaction. Liquefaction is when water-logged
sediments at or near the ground surface lose their
strength in response to strong ground shaking. Because
nearly all water and wastewater treatment plants are
built near rivers, they are vulnerable to liquefaction and
effective mitigation may require rebuilding these plants
on more stable soils.

Earthquake Impacts to Water Wells

Earthquakes can cause structural damage to the
integrity of a water well, cause a noticeable change in
the appearance of water supplies, or may cause a
change in the supply rate. The shaking associated with
an earthquake can stir up sediments and cause drinking
water to be cloudy and discolored. If visible structural
damage is observed, the well produces cloudy water for
an extended period of time, or if the well suddenly does
not produce an adequate amount of water., then there
may be serious damage to the well that will require the
services of a groundwater professional.

Seismic Retrofits

Throughout Oregon, businesses and service providers
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Action 5C

Plan and Prepare for a Cascadia Earthquake and
Tsunamic Event

Examples of how to implement this action:

e Implement Oregon’s Natural Hazard Mitigation Plan

e Follow the recommendations provided by the
Oregon Seismic Safety Policy Advisory Commission,
including in its 2013 Oregon Resilience Plan and
2021 Tsunami Resilience on the Oregon Coast Report

e Incorporate earthquake and tsunami resilience
regulations in local land use plans (see model
policies developed by DLCD)

e Evaluate and retrofit dams and other water
infrastructure to meet new seismic standards (see
Action 7C)

e See water infrastructure Actions 7A — 7C

e  Consult or develop a local Tsunami Evacuation
Facilities Improvement Plan

e Prioritize resources for planning and preparation to
those most vulnerable to earthquake and tsunami
impacts

e Evaluate and mitigate the seismic vulnerability of
bulk oils or liquid fuel terminals (SB 1567, 2022) that
pose significant pollution risks to critical waterways

e Educate the public about the importance of having

are taking another look at critical infrastructure and undergoing seismic retrofits where feasible. Retrofits to roads,
schools, and hospitals receive sizable sums of money from the Oregon Legislature. Water infrastructure in the
agricultural, municipal, industrial, and domestic sectors also requires seismic upgrades, but have been less well

funded. The Oregon Health Authority provides funding for seismic evaluations of water infrastructure and mitigation
plans. Some dams, transmission lines, and treatment plants have received state or federal funding for seismic study
and upgrade, although more work in this area is needed.

Understanding Risk from Hazardous Materials

Although some studies have been started, there is more work needed to understand how a major seismic event and
subsequent tsunami will impact a wide range of hazardous materials being released into the air, land, and water.
This includes but is not limited to liquid fuels, toxic materials and hazardous chemicals used in agricultural and
industrial processes, and wastewater and sewage. The cumulative impact of these releases could pose a major risk to
environmental and human health in the short and long run. Further study is needed to understand the extent and
magnitude of risk, who it may impact, and how to mitigate the risk.
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Critical Issue | Land Use Planning

Land and water are connected in many ways. Land use planning is a process to regulate the location of different
types of land uses, restricting or promoting various land uses through zoning and permitting, to protect the
environment, conserve resources, and support economic growth. This is an important step in determining how best
to develop the land to protect the quantity and quality of our water resources. The statewide land use program and
its implementation by cities and counties is an important framework for integrating water resource issues with land
use and development decisions.

This section covers considerations and regulations for land use planning which is distinctly different from regulating
land management. Land management practices including pollution management are addressed in Chapter 4, under
"Clean Water” identifying ways in which urban, farm, and forest practices are regulated to protect water quality for
humans and the environment.

Considering Oregon's projected changes in population, industrial, and commercial growth, communities need to
adequately plan and prepare for meeting a larger demand on a shared resource. Water quality, water quantity, and
ecosystems all need to be considered within the context of land use planning and development. Efforts aimed at
directing development to appropriate areas and minimizing the impact of development can help meet statewide
goals related to protection and use of water resources.

Plan for Changes in Land Use

Oregon’s statewide land use planning program was designed to: foster livable and sustainable development; protect
agricultural land, forest lands, and other natural resources; to conserve coastal and ocean resources; and to improve
the well-being and prosperity of Oregon’s citizens, businesses, and communities. Originating in 1973 under Senate
Bill 100, the program positioned Oregon as a nationally recognized leader in the arena of land conservation and
development.® Changes in land use in urban and rural areas can affect the function of forested lands, wetlands,
riparian habitat, and other landscapes. When natural functions are impacted, there are consequences for our water
resources.

Local Comprehensive Plans

Land use planning is a function that resides with local planners, local planning commissions, boards, and councils, all
of which include a public process and oversight from the Oregon Department of Land Conservation and
Development (DLCD). Local governments in Oregon are responsible for developing and implementing their own
comprehensive land use plan that complies with the statewide planning goals, shown in Figure 3-9. The Land
Conservation and Development Commission and the DLCD are responsible for reviewing city and county
comprehensive plans for consistency with the Statewide Land Use Planning Goals.

When the Commission officially approves a local government's plan, the plan is said to be “acknowledged.” Local

governments adopt the plan, and it becomes the controlling document for land use in the area covered by that
plan. Local governments develop code to implement the plan.
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Figure 3-9: Oregon’s Statewide Land Use Planning Goals

Oregon'’s Land Use Planning Goals

Goal 1 - Citizen Involvement Goal 11 — Public Facilities and Services
Goal 2 — Land Use Planning Goal 12 — Transportation

Goal 3 — Agricultural Lands Goal 13 - Energy Conservation

Goal 4 - Forest Lands Goal 14 — Urbanization

Goal 5 — Natural Resources, Scenic & Historic Areas, and Goal 15 — Willamette River Greenway
Open Spaces

Goal 6 — Air, Water & Land Resources Quality Goal 16 — Estuarine Resources

Goal 7 — Areas Subject to Natural Hazards Goal 17 — Coastal Shorelands

Goal 8 — Recreational Needs Goal 18 — Beaches & Dunes

Goal 9 — Economic Development Goal 19 — Ocean Resources

Goal 10 — Housing

Statewide Land Use Planning Goals - There are several statewide land use planning goals that are relevant to
water resources, specifically Goals 3, 4, 5, 6, 7, 11, 16, 17, 18 and 19. Descriptions of all goals are available on the
DLCD's website. Local governments coordinate with state agencies to ensure that land use decisions comply with
statewide planning goals and local comprehensive plans as well as other applicable state regulations. This includes
permit applications submitted by state agencies. State actions are needed to add detail to some of these goals.
Specific needs are described below and included as example actions under Action 6A.

Goal 5 covers 13 resource categories, including wetlands, riparian areas, and groundwater resources. Goal 5
groundwater resources include critical groundwater areas and restrictively classified areas designated by the
Oregon Water Resources Commission, and certain wellhead protection areas. Oregon Administrative Rules for Goal
5 set procedures for local governments to identify and protect “significant natural resources.” Few local
governments have completed planning for groundwater resources, particularly since completing the process for
wellhead protection areas is not mandatory. Many communities have not updated their Goal 5 inventories since the
1980's or 1990’s and therefore many important riparian, wetland, and wildlife habitat resources are not considered
during the land use review process because they are not identified in the local plans. Resources are needed to
support communities in updating their Goal 5 resource inventories.

Goal 7 directs local governments to adopt measures to reduce the risk to people and property from natural hazards,
such as floods, landslides, earthquakes, tsunamis, coastal erosion, and wildfires. Protecting people and property
from natural hazards requires knowledge, planning, coordination, and education. This goal directs jurisdictions to
apply appropriate safeguards, such as hazard overlay area zones and review standards when planning for and
authorizing new development. Good planning does not put buildings or people in harm's way. Planning, especially
for the location of essential services like schools, hospitals, public utilities, fire and police stations, is done with
sensitivity to the potential impact of nearby hazards. A local government addresses natural hazards in its
comprehensive land use plan by adopting a natural hazard inventory and supporting plans and policies. A limited
amount of planning grant money is available through the DLCD to help communities address these planning needs.
The DLCD works with the Oregon Department of Geology and Mineral Industries, the Federal Emergency
Management Agency, and others to help communities plan for natural hazards. With the reduction of federal
funding for hazards planning, the burden falls to state and local agencies, in partnership with the private sector and
community partners.

There is no implementing rule for Goal 7, so comprehensive plans have been acknowledged for consistency with
the goal based solely on participation in the National Flood Insurance Program. Additional information about
planning for natural hazards was provided in the previous section, Actions 5A-5C. Funding for local governments to
conduct natural hazard inventories and Goal 7 rulemaking by the DLCD may help further protect people and the
environment from natural hazards.
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Goal 11 and its administrative rules require cities with populations greater than 2,500 to prepare public facilities
plans addressing drinking water, wastewater disposal and treatment, and stormwater management needs. These
plans focus on the costs and timing of infrastructure needs consistent with planned uses and coordination among
providers within the jurisdiction. Funding the development and implementation of these plans can avoid water
quality impacts associated with deteriorating infrastructure or systems operating beyond their design capacity.

Goal 16 directs the planning and management of Oregon'’s 39 estuaries. There is a critical need for dedicated
investments to update estuary management plans. Updated plans will incorporate new information, improve
coordination among jurisdictions and Tribes, and implement new or updated policies. Robust estuary management
leads to community co-benefits such as flood reduction, improved water quality, increased recreation opportunities,
and storm buffering.

Goal 17 sets planning and management requirements for lands bordering estuaries, coastal lakes, and the ocean
shore. Activities and uses occurring adjacent to coastal waters directly and indirectly impact the water quality and
quantity of those waters. Goal 17 is focused on the protection and management of resources unique to shoreland
areas, among which are significant habitats and potential restoration or mitigation sites.

Goal 18 focuses on conserving and protecting Oregon's beach and dune resources, and on recognizing and
reducing exposure to hazards in this dynamic environment. The goal includes a requirement for local governments
to inventory beaches and dunes and their associated groundwater resources. Local governments and state agencies
are required to conduct permit reviews to protect groundwater from drawdown which would lead to loss of
stabilizing vegetation, loss of water quality, or intrusion of salt water into water supplies.

The coastal goals (Goals 16-19) and their implementation contribute significantly to the state’s Coastal Nonpoint
Pollution Control Program, see Chapter 4 Action 12C.

Periodic Review - Periodic review is a is a process for certain local governments in Oregon to examine and, as
necessary, update their comprehensive land use plan and implementing codes. The process was once mandatory,
but now is voluntary. The process is voluntary for two reasons. First, the process can be complicated and arduous as
DLCD implemented it, leading the Legislature to remove the periodic review requirement for most counties and
smaller cities. Second, in 2009 the Legislature eliminated technical assistance funding due to recession-related
budget shortfalls. The DLCD decided not to require periodic review if the State of Oregon could not provide
technical assistance funding to help them through the program.

The intent of periodic review is to make sure that local comprehensive plans respond to changes in local, regional,
and state conditions, are coordinated with other comprehensive plans and investments, and are in compliance with
statewide planning goals, statutes, and rules. Requirements for who must complete periodic review and which
statewide goals are addressed have been scaled back to focus on economic development and housing needs and
no longer includes Goal 5 Natural Resources, Scenic & Historic Areas, and Open Spaces.

Excluding Goal 5 resources from periodic review can have cumulative impacts on water resources and associated
sensitive habitats. In addition to updating Goal 5 inventories (described above,) there is a need to encourage and
support periodic review and updates to comprehensive land use plans to reflect current Goal 5 resources.

Plan for Population Changes in Oregon

Recent population projections indicate a slowing of statewide growth, compared with what Oregon has experienced
in recent years. Oregon’s Demographic and Population Outlook, published in March 2023 by the Oregon Office of
Economic Analysis shows that Oregon’s growth rate from 2020-2030 will be the lowest in recent history. This is due
to an increase in deaths and rapid decline in births, with migration into the state providing for the only population
increase. ** Population changes will likely be experienced differently across the state, with some areas growing while
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others decline. Some areas that experienced growth in population over the last decade were also areas with known
water resources issues. Planning for future development must consider pressures on Oregon’s water resources, in
terms of both water quantity and water quality and impacts to the environment and ecosystems.

Each city and metropolitan area in Oregon has an urban growth boundary that separates urban land from rural
land. The boundary contains a 20-year planning area for a city to plan to grow into considering the extension of
public services, like water, sewer, and road networks, that will be required to serve future urban growth. By law,
every city must maintain a long-term supply of buildable land in its urban growth boundary to accommodate
anticipated economic and population growth. The development of public facilities plans (Goal 11), municipal water
management and conservation plan (when required by the Water Resources Department), or a Water Master Plan
(when required by Oregon Health Authority) can help a municipality plan for growth.

Oregon's statewide planning program discourages “sprawling” development, outside an urban growth boundary.
However, rural development is permitted in existing rural residential, recreational, commercial, and industrial zones.
Counties can rezone rural lands to allow more intensive development, provided the rezoning is consistent with
standards set in state statutes and rules. Statewide Planning Goal 11 (public facilities) prohibits the extension of
community sewerage systems and limits the extension of community drinking water systems outside an urban
growth boundary. Availability of water and capacity for onsite sewage treatment to serve new development on rural
lands is an important consideration.

Oregon Statute lists the land uses allowed on rural lands that are zoned primarily for commercial farm production.
Allowable uses include several non-resource uses. Statewide Planning Goal 3 and DLCD rules implement statute. A
similar structure exists for limiting new development on rural lands zoned primarily for commercial timber
production. Statewide Planning Goal 4 and associated administrative rules provide standards for siting non-forest
uses in forest zones. It is possible to rezone these Goal 3 and 4 lands to allow the subdivision of large lots for rural
residential use. This process requires a “Goal exception.” The standards that must be met for an exception to Goals
3 or 4 are high.

Rural lands with a “non-resource” designation (not in a farm or forest zone) exist in some counties. These lands can
be made available for new rural development, provided natural resource functions, such as water quality and
wildlife habitat, are preserved. Proposals to amend county zoning codes to allow rural residential development on
non-resource lands have been more frequent over the past few years.

Another option available for developing new housing on rural lands is the destination resort siting process,
described in statute and Statewide Planning Goal 8. Destination resorts are self-contained developments that
provide visitor-oriented lodging and recreational facilities in a setting with high natural amenities. Destination
resorts have significant infrastructure needs and potential water impacts.

Housing

The Oregon Legislature passed House Bill 2001 in 2023 to help communities meet the housing needs of Oregonians.
The law establishes a new methodology to estimate and allocate housing needs for all communities in Oregon. The
bill also requires many cities and Metro counties to take local actions that promote housing production,
affordability, and choice. Jurisdictions will periodically assess whether there is enough land to accommodate needed
housing. They will also maintain a Housing Production Strategy, which identifies actions to meet their housing
needs. The DLCD is responsible for integrating House Bill 2001 policies into Oregon Administrative Rules.

The bill established the Housing Acceleration Program. The program will support cities that fall behind their
assigned housing production target. For cities that need to accelerate housing production, the DLCD will identify
state and local barriers to production and work with local governments to remove these barriers. Water availability is
expected to be a barrier in regions where water supplies are limited. Meeting housing needs may require some cities
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to implement strategies that reduce per capita water demand. A Water Management and Conservation Plan can
help a community manage water efficiently and allow for stewardship of our limited water resources.

Integrate Water Information and Land Use Planning

Local government land use planners do not always have the tools or information needed to assess
the positive or negative effects of their long-term planning decisions on water resources. The need to
better integrate water management and land use planning is not a challenge unique to Oregon. Other states have
addressed the lack of decision-making tools or information with:

e Laws and policies that require coordination through certain approval processes

e Financial incentives that link land use development proposals to beneficial water management strategies or
projects (e.g., incentives for green infrastructure, see Action 6B)

e Training sessions and workshops where land use planners and water management staff interact

e Requirements for consultation with water agencies during updates to land use plans

How Local Governments Utilize State or Federal Agency Information

Local governments need access to information collected by state and federal agencies. Below are several examples
of information or agency programs that support local land using planning.

Natural Resource Information - To protect and plan for Goal 5 resources, local governments may utilize data from
the Oregon Department of Forestry’'s stream classification maps, Oregon Department of Fish and Wildlife's fish and
wildlife distribution maps, local, state, and federal wetland inventories, and the Federal Emergency Management
Agency'’s floodplain maps.

Source Water Assessments -The Oregon Department of Environmental Quality (ODEQ) and Oregon Health
Authority (OHA) have developed source water assessments for most federally regulated public water systems in
Oregon. These assessments provide community officials with detailed information on the watershed or recharge
area that supplies their well, spring, or surface water intake and identifies potential risks within the source area.
Water systems and local communities can use the information in the assessment reports to voluntarily develop
drinking water protection strategies and plans to address short- to long-term drinking water source protection
challenges. The Drinking Water Source Protection Program provides technical assistance to water systems and
communities to identify and cultivate partnerships, develop projects, locate potential funding sources, and access
technical assistance resources. Both DEQ and OHA maintain robust web pages with extensive resources for Source
Water Protection. Go to DEQ's Drinking Water Source Protection website and OHA’s Drinking Water Source
Protection Program website to access these resources and find direct contact information.

Existing and Future Land Uses - Municipalities consider water rights and their capacity to produce and distribute

drinking water for uses within incorporated cities and districts. Access to existing land use data and future land use
projections helps municipalities make critical water infrastructure investments to preserve and accommodate future
demands.

Demographic Information - Population and employment forecasts are of interest to municipalities when
estimating water demands for residential, industrial, and other uses. Individual studies conducted to evaluate land
use requests, particularly to show that there is an adequate supply of groundwater for a proposed urban use, are
frequently completed. The Portland State University Population Research Center produces county and urban growth
boundary population projections, which are funded by the Department of Land Conservation and Development
(DLCD).
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Rural Water Supply - Oregon’s land use laws provide opportunities for counties to consider the appropriate level of
rural development in areas that are not zoned for “resource” (i.e., farm or forest) use and to study whether new areas
for development should be designated. Since rural development typically relies on wells, counties need data on the
availability of groundwater early in the planning process to make informed decisions on what density of
development to permit in rural development zones.

Stormwater Management — Local urban governments have many potential permitting relationships with the
ODEQ associated with stormwater. The ODEQ can identify certain federal, state, and local governments and
agencies, including cities, counties, and special districts as a Designated Management Agency, with authority to
manage and regulate water pollution listed in a Total Maximum Daily Load (TMDL) plan. Municipalities may also
hold a Municipal Separate Storm Sewer System (MS4) permit. A MS4 is a conveyance or system of conveyances,
such as roads with drainage systems, municipal streets, catch basins, curbs, gutters, constructed channels or storm
drains, owned or operated by a governmental entity that discharges to waters of the state.

Underground Injection Control systems (UICs) are a way to legally, through permit, emplace water (e.g., stormwater,
remediation fluids, low-temperature geothermal return water) below ground. UICs often consist of a concrete
structure (e.g., drywell), placed below ground that receives stormwater and then slowly releases it over time. The
UIC program is managed by the ODEQ and intended to prevent the contamination of groundwater. UIC locations
are available to local governments and the public on a web-based map application. A user can enter an address or a
latitude and longitude and check if there are permitted UICs at or near that location.

Data Gaps

There are areas where data is lacking and improvements can be made to connect land use planning and water
resources planning. Of primary concern, local land use decision makers need more information about groundwater
quality and availability at specific locations, as well as the groundwater quality vulnerability and long-term ability of
local aquifers to yield water, when making decisions about appropriate locations for development, particularly in
those rural areas already designated as Groundwater Administrative Areas or Groundwater Quality Management
Area. Available groundwater information tends to be either too broad (based on regional studies) or too narrow
(based on specific project sites) to help with land use planning decisions. Refer to Strategy Action 1B, calling for
additional groundwater basin studies, for a list of priority basins that will be studied in the coming years.

The land use planning program at the DLCD needs accurate geographic information regarding water rights and
district boundaries to better support local governments.

Land use decision makers also need better information about the cumulative impacts of development on water
quantity and quality, to comprehensively plan land uses. Municipalities need information related to natural resources
to support preservation and better information about the carrying capacity of land to absorb and/or mitigate
stormwater and onsite wastewater disposal.
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Improve Integration of Water Information and Land Use Planning

Examples of how to implement this action:

Protect natural water bodies in the course of land
use decisions, such as wetlands, estuaries,
groundwater aquifers, rivers, and lakes

Update land use protections for water bodies
incorporating best available data

Integrate regulation of water master plans with local
comprehensive land use plans to sustainably support
municipalities’ development

Make accurate geographic information on water
rights and district boundaries available to local
governments and DLCD

Support local governments to perform periodic
review of their comprehensive plans

Update Goal 5 resource inventories in local
comprehensive plans (e.g., riparian areas, wetlands)

Develop and share information with local
governments regarding the location, quantity, and
quality of water resources for use in land use
decisions; consider mechanisms for increasing access
to water data such as through the Oregon Water
Data Portal
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Improve coordination, technical guidance, and
assistance to local governments for land use
decisions that rely on water availability or could have
negative impacts to water quality

Take next steps to implement land use goals related
to water resources—establish implementing rules,
support local governments to update acknowledged
plans, and the application of appropriate safeguards
during permitting

Build partnerships with state agencies and local
governments to share land use information

Increase resources for local governments to update
their natural hazard inventories (Goal 7)

Increase resources for local governments to update
their facilities plans (Goal 11)

Work towards achieving a statewide dataset of tax
lots (identified as a priority by DAS)

Update State Agency Coordination Programs and
associated rules (see Action 9D)

Include environmental and social justice information
in land use planning
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Encourage Low Impact Development Practices and Green Infrastructure

Runoff from urbanized lands and impervious surfaces such as paved streets, parking lots, and
building rooftops during rainfall and snow events often contain pollutants that negatively affect
water quality. This polluted runoff commonly includes heavy metals, pesticides and fertilizers, oil and grease,
bacteria, sediment, and other urban pollutants (e.g., 6PPD-quinone, PFAS) that impair human health and aquatic
habitat. Urban runoff is a major source of degraded surface water quality and can also contaminate groundwater. In
addition to pollution, the increased amount and timing of runoff from urban areas can have negative impacts on
receiving streams. Action 6B focuses on incorporating stormwater management into planning and development. See
Actions 7A, 11A, 12A-12C for additional ways to manage point and non-point sources of pollution.

Green infrastructure provides a way to manage stormwater and protect water quality and ecosystem health. MS4
permits, described under Action 6A, also encourage the use of low impact development and green infrastructure.
“Green infrastructure” is defined by Oregon statute (ORS 550.160) to include both engineered stormwater practices
(e.g., green roofs) as well as natural areas. Green infrastructure includes infrastructure adapted to wet weather
management that:

o Infiltrates, evapotranspirates, captures and reuses stormwater to maintain or restore natural hydrology

e Protects or restores natural landscapes

e Rain gardens, porous pavements, green roofs, infiltration planters, trees, tree boxes, bioswales, or other
green infrastructure strategies, or

e Harvests rainwater from an artificial impervious surface for non-potable uses, including landscape irrigation
or toilet flushing

Low Impact Development (LID) uses techniques such as green infrastructure to manage stormwater quantity and
quality close to its source. Green infrastructure, such as bioswales, rain gardens, large trees, or vegetated roofs mimic
natural processes to intercept, infiltrate, evapotranspirate, or retain stormwater or runoff on the site where it is
generated. The goal is to treat stormwater runoff at its source before it reaches the storm sewer system, reducing
stormwater infrastructure maintenance, and reducing downstream impacts to receiving streams.

Effective LID must be incorporated at the beginning of
the project, during site analysis and planning. Site

topography, soils, and previous development status Action 6B ‘
(e.g., brownfield) can guide the design for specific LID Encourage Low Impact Development Practices
strategies. LID and green infrastructure support climate and Green Infrastructure

mitigation, adaptation, and resiliency strategies.

Examples of how to implement this action:

The Department of Land Conservation and Development Continue to compile and provide online information

(DLCD) is positioned to play an important role in on low impact development best practices
promoting the use of green infrastructure. House Bill
3409 (2023) established a Community Green O SErper Upekiis i ot evelepmen: aotls,

improving local capacity to review and permit low
impact development and green infrastructure
designs

Infrastructure Fund, directing the DLCD to provide
grants for community green infrastructure projects, and
for the development and implementation of green
infrastructure master plans. Green infrastructure plans
must provide social, environmental, or economic
benefits to an environmental justice community and be

developed in coordination with that community. ¢ Consider how and where co-benefits of
natural/green infrastructure will occur, including

flood abatement, clean drinking water, lower
water/wastewater utility rates, educational
opportunities, and climate resilience

e Encourage communities to consider natural
infrastructure in lieu of, or as a complement to, built
infrastructure
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Green Infrastructure - Defined in Oregon Statute

Oregon Revised Statute 197.469

(a) Green infrastructure as defined in ORS
550.160; or

(b) Infrastructure that:

Oregon Revised Statute 550.160

(5) “Green infrastructure” means infrastructure
adapted to wet weather management that:

(a) Infiltrates, evapotranspires, captures and
reuses storm water to maintain or restore

natural hydrology;

(A) Mimics natural systems, or enables natural
systems to be less stressed through water
conservation, water protection or ecosystem
restoration, at the neighborhood or site scale
as part of an integrated approach in residential,
municipal or industrial developments or water
infrastructure; and

(b) Protects or restores natural landscapes;

(c) Uses rain gardens, porous pavements,
green roofs, infiltration planters, trees, tree
boxes, bioswales or other green infrastructure
(B) Implements community-based concepts, strategies; or
principles and practices to conserve and
manage resources for future generations,
sequester carbon and provide environmental

and social benefits.

(d) Harvests rain water from an artificial

impervious surface for nonpotable uses,

including landscape irrigation and toilet
flushing.

Emerging Stormwater Contaminant 6PPD-Quinone

Vehicle tires contain the chemical known as 6PPD to prevent tires from breaking down. When 6PPD reacts
with ozone in the air, it forms 6PPD-quinone (6PPD-q), a substance found to be highly toxic to coho salmon
and other aquatic organisms.* Tires break down through contact with roads and release particles into the
environment. Stormwater from roads and parking lots wash the tire particles into streams and other water
bodies, exposing fish and other organisms to this substance. Little is currently known about the human health
effects of 6PPD-g. Salmon have cultural, commercial, and ecological importance and healthy populations are
critical to the health and well-being of Tribes and their ability to practice Tribal Treaty Rights. Federal and state
agencies and other partners are advancing research about possible stormwater treatment approaches
including engineered green infrastructure systems.

The Department of Environmental Quality, Department of Fish and Wildlife, and city and county representives
have formed a work group to investigate and study the scope of impacts of 6PPD-q in Oregon and search for
policy solutions and effective control measures, including investigating the applicability of pervious pavement
and other filtration techniques. The work group presented to the Fish and Wildlife Commission in 2025 and is
considering practical measures to reduce the amount of this contaminant entering waterways.
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Critical Issue | Water Infrastructure

Built and green (i.e., natural) infrastructure (also see Action 6B) used to store, transport, distribute, disperse, collect,
and treat water is an important, but often overlooked, piece of our collective water management and stewardship
responsibilities. Maintenance of our built water and wastewater infrastructure is critical for maximizing equipment
longevity and minimizing the risk to water resources from equipment failures. Ensuring that Oregon'’s built and
green infrastructure is well maintained and functioning is important for a variety of public health and safety reasons
and protecting ecosystems, but also for meeting our state’s economic needs.

It takes an extensive system of pumps, pipes, treatment, and storage facilities to deliver water to our homes,
businesses, and fields every day. Built water infrastructure includes storage, drinking water, stormwater, irrigation-
related, and wastewater treatment infrastructure. Natural areas, including forests, floodplains, and rivers, provide
valuable storage, flood abatement, climate resiliency, climate mitigation, and water quality benefits while also
providing important habitat for fish and wildlife.

Examples of built water infrastructure include: e Municipal/community wastewater treatment
e Storage facilities, e.g., dams and reservoirs systems
o Levees e Stormwater conveyance and treatment systems
e  Wells e Septic systems
e Municipal/community drinking water e Tidegates
treatment systems
e Canals and pipelines Examples of green water infrastructure include:
e Pumps and pumping stations e Rivers and streams
e Headgates, headworks, and valves e Floodplains
e Spillways, siphons, drains, penstocks, and e Riparian vegetation
transmission lines e Wetlands and estuaries
e Telemetry systems e Meadows
e Measurement devices e Forests
e Fish screens and fish passage facilities e Coastal areas
e Drainage pumps, ditches, and tiles e Parks
e Municipal/community wastewater treatment e Urban elements like bioswales, green roofs,
systems street trees, and lawns/gardens
e Fish screens and fish passage facilities e Soil saving practices (e.g., terraces, dikes,
e Drainage pumps, ditches, and tiles retention dams)

Maintain, Upgrade, or Decommission Water Infrastructure

Built and green infrastructure both require ongoing management and maintenance. Climate change
and associated changes in weather patterns have new implications for infrastructure. Built
infrastructure may need to be upgraded to improve resiliency, also providing an opportunity to improve fish
passage (Action 11C), and improve water and energy efficiency and water conservation (Actions 4C and 10A). When
wells, dams, or levees have significantly deteriorated, the costs of repair may exceed the expected benefits, and
proper decommissioning and removal may be a less expensive and more environmentally beneficial alternative.
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Protect and Enhance Green Infrastructure

Built infrastructure, such as pipes, tanks, dams, reservoirs, and wastewater treatment plants, are constructed by
humans to accomplish a water management objective such as flood control, conveyance, storage, and treatment. In
contrast, green infrastructure can meet an infrastructure need, but using a naturally occurring feature (e.g.,
floodplain, forest, wetland) or created or enhanced natural feature (e.g., constructed wetland) to provide multiple
benefits for humans and the environment. Investing in green infrastructure projects helps communities adapt to
and mitigate for climate change. There is overlap between this action and Action 11A, to protect and enhance the
green infrastructure that provides valuable ecosystem functions and can sometimes reduce our reliance on built
infrastructure to accomplish a similar function. For example, it can be more cost effective to enhance riparian
vegetation to cool water rather than construct infrastructure to accomplish the same task.

Green infrastructure can provide co-benefits such as flood abatement, clean drinking water, lower water/wastewater
utility rates, educational opportunities, and climate resilience. Green infrastructure projects should be located to
benefit environmental justice communities.

Plans Guiding Built Infrastructure Investments

Various planning documents prepared by cities, counties, utilities, or districts can help identify upcoming
infrastructure investment needs.

Public Facilities Plans - Discussed under the critical issue “Land Use Planning,” Statewide Planning Goal 11 and its
administrative rules require cities with populations greater than 2,500 to prepare public facilities plans addressing
drinking water, wastewater disposal and treatment, and stormwater management needs. These plans focus on the
costs and timing of infrastructure needs and coordination among providers within the jurisdiction. Funding the
development and implementation of these plans can avoid water quality impacts associated with deteriorating
infrastructure or systems operating above their design capacity.

Water Master Plans — Oregon Health Authority requires existing and new community public water systems with 300
or more connections to develop a water master plan. The master plan considers a 20-year period and includes
extensive system information including present and future system deficiencies, alternatives to address deficiencies,
implementation schedule, and a financing program for construction. Business Oregon provides funding to help
community systems prepare their water master plans and offers grant and loan programs to finance system
improvements.

Wastewater Facility Plans — Failing wastewater systems increase the risk of contamination of both surface water
and groundwater and can be a public health hazard. A wastewater facility plan presents alternatives to meet a
community’s wastewater needs and is often required when seeking funding for improvements. The Oregon
Department of Environmental Quality (ODEQ) must review wastewater plans at least every five years. Business
Oregon provides support for developing wastewater facility plans and financing system improvements.

Support Irrigation Infrastructure Modernization
“We can modernize our flood protection

Irrigation infrastructure is used throughout Oregon, from infrastructure where appropriate, while fully

small-scale to large-scale applications. Oregon is home to incorporating the benefits of natural infrastructure
many irrigation districts, water control districts, drainage and ecosystems. Combined, these will help
districts and water improvement districts which manage the mitigate impacts of increased flooding and
distribution of irrigation water. In central and eastern Oregon, drought, while reducing the impacts of sea level
these districts often utilize manmade canals or flumes to rise to coastal communities.”

convey and distribute water. Water losses often occur in
unlined canals through porous soils, and evaporative losses
occur from the water surface from both canals and flumes. In
the last twenty years, irrigation districts have been

-100-Year Water Vision (2020)
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implementing projects to pipe their distribution canals to reduce these losses. In cases where the applicant is going
through the Allocation of Conserved Water Program at the Water Resources Department (OWRD), and a state or
federal funding source is used to finance a portion of the piping, pursuant to statute and rule the minimum of 25%
of the conserved water must be allocated to the State to remain instream. Some piping projects in Central Oregon
have resulted significant flows permanently protected instream with water rights dating back to the 1800's.

There is a need to continue supporting irrigation modernization projects that lead to water conservation and
benefit agriculture as well as fish and wildlife. Irrigation modernization grant programs at the Oregon Watershed
Enhancement Board and OWRD are just two examples of funding sources that help finance irrigation infrastructure
improvements.

Support Oregon’s Well Construction Program

Oregon'’s well construction standards are designed to protect groundwater resources and the public by preventing
contamination, waste, and loss of artesian pressure. With several thousand wells drilled each year, state agency
oversight and inspection is critical to ensure wells are constructed using proper methods, materials, and equipment.
The OWRD has made important efforts to modernize policies and procedures for well construction to provide more
timely well inspections and better protection of the groundwater resources (House Bill 2145, 2021).

Homeowners with old, unused, neglected, or poorly maintained wells should contact the OWRD for information
regarding the proper methods of decommissioning their wells.

The Water Well Abandonment, Repair, and Replacement Fund (WARRF), established by House Bill 2145 in 2021
authorized the OWRD to provide financial assistance to low- or moderate-income households where the well has
gone dry or is no longer able to provide sufficient water for household use. The Special Legislative Session in
December 2023 modified the focus of the fund to prioritize financial assistance to those domestic wells in areas
recently impacted by drought or wildfire. In 2023, House Bill 2010 revised WARRF again to include eligibility for

Action 7A

Maintain, Upgrade, or Decommission Water Infrastructure

Examples of how to carry out this action:
e Incorporate equity and community vulnerability

e  Provide timely inspection of well construction, review of

well logs, and educate drillers and pump installers to
ensure construction standards are met

Inventory, inspect, and make safety improvements to
levees, accounting for future conditions associated with
climate change

Properly decommission infrastructure, such as a well,
culvert, levee, or dam, at the end of its useful life

Upgrade infrastructure to improve water and energy
efficiency and conservation (e.g., pipe irrigation canals,
leak detection and repair in municipal water distribution
systems)

Provide funding for planning, design, and construction
of point source and nonpoint source water pollution
control projects to upgrade infrastructure systems,
protect, restore, and improve water quality

Provide funding for projects based on USEPA “green”
project eligibility
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assessments into infrastructure planning to inform
strategies for repair, replacement, and funding
infrastructure improvements

Assess additional locations where levee accreditation
could help lower floodplain insurance costs for low-
income households and improve flood protection for
vulnerable communities

Continue to support the OWRD Well Abandonment,
Repair, and Replacement Fund to provide financial
assistance to low to moderate income individual
households or members of federally recognized tribes
in Oregon

Incorporate environmental justice considerations in
targeting funding and resources for water infrastructure
improvements in underserved communities

Support water and wastewater infrastructure
investments that prioritize (efficient) infill development,
provision of affordable housing, and jobs within
walkable service areas

Chapter 3 — Understand the Pressures 77



Item A - Attachment 1

wells with contamination levels that exceed drinking water standards. As of July 2025, WARRF provided funding that
restored water to 233 homes located within 17 counties across Oregon.

Dam Safety and Decommissioning

Oregon has a dam safety program, described in detail in Action 7C. Dams that are at the end of their useful life,
pose a public safety risk, or no longer serve their intended purpose, may need to be removed. Dam removal
projects should be coupled with ecological restoration activities to restore hydraulic and ecological function. The
Department of Fish and Wildlife has identified priority artificial barriers across the state and is actively pursuing
restoring fish passage at sites that maximize the return of native migratory fish to critical habitats, as described in
Action 11D.

Improve Oregon’s Levees

Levees are used around the country to protect low lying areas from river flooding, coastal flooding, and other
floods that are intensified by high tides. Levees are very similar to embankment dams, in that they are generally
constructed of local soils and intended to retain water without leakage or overtopping. Levees can affect riparian
and floodplain functions and only provide flood protection if they are of sufficient height and stability. Even then,
levees must be monitored during flooding, to identify and immediately address leakage and overtopping. Levee
failure in some cases can be catastrophic, as was the case when a levee adjacent to the Columbia River failed, killing
15 people and destroying the City of Vanport in 1948. At the time, it was the second largest city in Oregon and the
largest public housing project in the nation.

The U.S. Army Corps of Engineers (USACE) sponsors and certifies a portion of the levees in Oregon. The USACE
keeps an inventory of those levees it sponsors and certifies. In exchange for assistance with inspections and
emergency response, owners of those levees are required to maintain them to federal standards. These levees are
well inventoried, regularly inspected and have a reasonable margin of safety. The USACE is not routinely involved in
levees constructed to manage coastal (tide related) flooding. There are other levees in Oregon that have not been
maintained to federal standards, nor are they part of the USACE certification program. Many of these levees have
not been inventoried which means the condition and ownership status is unknown. Based on information from the
USACE, there could be nearly 2000 levees that are not in their inventory.

The Department of Geology and Mineral Industries has compiled a dataset of levee-like features throughout parts of
the Willamette Valley and the Oregon Coast. The dataset is a starting point for developing a geospatial inventory of
levees. There are many structures in the inventory that are not levees and the inventory needs to be further refined.
A geospatial inventory of levees is an important resource for assessing flood risk, flood mitigation planning, and for
emergency response during flood events. It also benefits ecological restoration efforts by helping locate levees to
remove or breach to expand habitat for aquatic species. The 2021-2023 legislative session authorized $10 million to
Business Oregon for levee grant funding available to provide financial assistance for levee projects that result in
improvement, expansion, or repair of levees, flood control facilities, or flood control embankments.

New Standards for Levee Certification — Levees must be accredited to be recognized in the Federal Emergency
Management Agency'’s flood insurance program. An accredited designation means that a levee is built and
maintained to protect against a one-percent-annual-chance flood event, commonly known as the 100-year flood. To
achieve accreditation, a professional engineer must certify the levee. Levee failures resulting from Hurricane Katrina
(2005) spurred the U.S. Army Corps of Engineers to re-evaluate their levee inspection and certification program. New
evaluation standards were established in 2012 for all levee certifications, including those that were previously
completed.

Given the large number of un-accredited levees and public safety risk, Oregon should establish a levee safety
program (like its Dam Safety Program), see Action 7C.
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Drinking water and wastewater infrastructure can be damaged during a fire in unexpected ways. Intense heat from
wildfires can release toxic chemicals into a public drinking water system, interruption of electrical power can cause a
loss of pressure in the system and risk of contamination, and systems served by surface water can experience a
spike in sediment, minerals, and nutrients. Septic systems that sustained only partial damage during a fire may still
need to be replaced. The ODEQ developed a website with several resources for addressing infrastructure issues

following the 2020 fires.

Action

Encourage Regional Water and Wastewater Systems

7B Many Oregon communities, particularly smaller ones, struggle to adequately fund drinking water and
wastewater-related infrastructure. The high capital costs of infrastructure, construction, operation,
ongoing maintenance costs, and the salary and training costs of retaining qualified personnel can be prohibitively
expensive to communities with a small ratepayer base. In Oregon these tend to be rural, coastal, and/or small urban

communities.

Developing a regional water and wastewater system
may make sense if it is cost-effective. A regional system
could include physical consolidation, system
redundancy, or shared contracts, services, purchases,
mutual assistance agreements, interties, and back-up
supplies. State and federal agencies often provide
incentives such as funding and technical assistance to
encourage a regional approach to meeting water needs.

Oregon should encourage regional approaches to water
and wastewater services, particularly if these approaches
create efficiencies for smaller communities and support
resilience to natural hazards and climate change.
Business Oregon has recently completed a rulemaking
allowing them to provide funding for regionalization
projects. Organizations such as the Oregon Association
of Clean Water Agencies can play a key role in making
connections and encouraging regional approaches
among water and wastewater systems.

August 2025

Action 7B

Encourage Regional (Sub-basin) Approaches to

Water and Wastewater Systems

Examples of how to carry out this action:

e  Make use of shared contracts, services, and purchases

e Develop mutual assistance agreements between
neighboring communities and water/wastewater
systems

e  Establish inter-ties and back-up supplies for water
supplies

e Provide incentives to encourage regional approaches to
water distribution, efficiency, and wastewater treatment

e Incorporate DLCD equity and community vulnerability
assessments into asset management planning to inform
strategies for repair, replacement, and funding
infrastructure improvements

e Identify transition strategy for providing water and
wastewater to urbanizable areas (within an urban
growth boundary) consistent with comprehensive land
use planning.
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Support Dam and Levee
Safety

Dam safety represents a significant area in which the
state has responsibility for the communities located
downstream from important but aging water
impoundments.

A “dam” is a hydraulic structure built above the ground
surface that is used to impound water. Dams include all
related structures and together are sometimes referred
to as “the works.” Dams can include wastewater lagoons
and other hydraulic structures that store water,
attenuate floods, and divert water into canals. Many
traditional dams are constructed on stream channels to
form reservoirs. Dam owners include homeowners,
farmers, irrigation districts, private industry,
municipalities, associations, and public agencies.

As mentioned under Action 5B, dam safety and flood
events are included in the state’s Natural Hazard
Mitigation Plan.

Establish a Levee Safety Program

Levees, described under Actions 5B and 7A, have
received less recognition than dams regarding their

Item A - Attachment 1

Action 7C

Support Dam and Levee Safety

Examples of how to carry out this action:

e Authorize resources to determine if dams have safety
deficiencies; evaluate and retrofit dams to meet new
seismic and hydrologic standards

e Implement actions to improve the safety of dams

e  Properly decommission dams and levees at the end of
their useful life

e Coordinate interagency emergency response regarding
dam inspection, communication, and evacuation

e Define the legal responsibilities of dam owners

e Dedicate grant and loan resources for rehabilitation of
deficient dams

e Improve clarity of statute and rule regarding
enforcement mechanisms to ensure dam owners follow
through with Emergency Action Plan exercises and
updates

e Map potential impacts to critical infrastructure (e.g.
schools, hospitals, water treatment facilities) and
demographics of who will be impacted by dam failures

potential for failure and ability to cause life and property loss. The US Army Corps of Engineers estimates that there
could be as many as 2,000 levees in Oregon. However, the Water Resources Department (OWRD) is only aware of
about 260 levees. Oregon needs to establish a Levee Safety Program, in concert with the Dam Safety Program, to
protect public safety and increase resilience to climate change and natural hazards (e.g., floods, earthquakes).

Managing Oregon’s Dam Safety Program

Oregon strives to maintain a good dam safety record to ensure public safety. The Association of State Dam Safety
Officials notes that, while “dams bring water, power, flood control, recreation, economic possibilities and many other
advantages to people...people must understand that safe operation and maintenance is key to sustaining these

advantages and avoiding potential disaster.”

The original focus of Oregon’s dam safety program was the review and approval of designs for new dams. A

majority of Oregon’s dams were constructed decades ago, with some more than 100 years old. As a result, the dam
safety program now focuses on evaluating the condition of existing dams through regular inspections and providing
feedback to owners regarding needed safety improvements.

Oregon Revised Statutes authorize and direct the OWRD to take specific actions related to the design, construction,
inspection, and safety of dams. The State Engineer for Water Resources oversees the Dam Safety Program and
inspects all the state-regulated high hazard dams. Among their many duties, Oregon’s watermasters conduct
inspections of low hazard dams.

Those Subject to the Dam Safety Program — Approximately 1,200 dams in Oregon are at least 10 feet high and
store 3 million gallons or more (9.2 acre-feet of water), making them subject to Oregon’s Dam Safety Program. The

80 Chapter 3 — Understand the Pressures August 2025

Page 87 of 275



Item A - Attachment 1

largest dams, however, are regulated by federal
agencies. The OWRD is the lead public authority
responsible for 941 non-federal dams.

Figure 3-10: Hazard Classifications for Dams

76 High Hazard Dams
Failure will likely cause fatalities. These dams are

inspected annually. The OWRD works with owners to bring these dams

up to current safety standards. Many of Oregon'’s
dams are old and could fail, greatly increasing the
severity and consequences during major flooding.
Additional resources are needed to determine if dams

711 Low Hazard Dams have safety deficiencies.
Failure is unlikely to cause major property damage or
loss of life. These dams are inspected every 5 to 6
years.

154 Significant Hazard Dams
Failure will damage property but loss of life is unlikely.
These dams are inspected every 2 to 3 years.

Hazard Ratings - Like most states, Oregon rates
dams by hazard classification—high, significant, or
941 Total Dams in the Program low (Figure 3-10). A dam'’s hazard rating is based on
what could happen if the dam fails, not on the
condition of a dam. A high hazard dam, for example,
means that failure would likely cause fatalities. There
are currently 76 non-federal dams rated as high
hazard. These dams are inspected annually.

Source: OWRD, July 2025

A deficient dam has been declared to be “Potentially Unsafe” or “Unsafe” as defined in statute and described in rule.

For the purposes of FEMA grants (not in statute or rule), the condition of high hazard dams is evaluated using four
categories: satisfactory, fair, poor, and unsatisfactory. The condition analysis of each high hazard dam is updated
after its formal inspection.

Monitoring High Hazard Dams — Remote monitoring can detect a potential problem before there is harm to
people and property. The most important information includes the current water level in the reservoir and any
change in seepage flow through the dam. The OWRD is now authorized to require remote monitoring on deficient,
high hazard dams.

Emergency Authorities — In Oregon, if a dam is imminently unsafe, the OWRD will notify the owner and schedule a
hearing to see if a water level restriction or other action is deemed warranted by an administrative law judge in
accordance with the dam safety statutes and Oregon administrative law. The process takes several months unless
the owner voluntarily signs a consent agreement.

Legal Responsibilities for Dam Safety — The Association of State Dam Safety Officials notes that dams are a unique
type of infrastructure, because while public entities tend to own roads, bridges, and sewer systems, this is not the
case with dams. Most dams in the United States are privately owned. Dam owner responsibility and liability is
outlined in statute (ORS 540.459 and 491). Owners should know what their responsibilities are, including keeping the
dam safe and taking immediate action if the dam begins to fail and threaten people or property.

Emergency Action Plans — An Emergency Action Plan (EAP) helps identify situations where a dam failure might
occur and spells out actions that could save the dam and hasten evacuations. The 2017 Legislature passed a bill
requiring owners or operators of high-hazard dams to develop an emergency action plan and file it with the OWRD,
Office of Emergency Management, and the local county emergency agency no later than January 1, 2019. Dam
owners are required by statute to update and exercise their EAPs periodically.

Emergency Inspection after Extreme Events — Oregon has no interagency agreements in place to inspect multiple

dams damaged by an earthquake or widespread flood. Inspections will be difficult after a Cascadia Earthquake or
flood if road access is no longer possible. Emergency access and dam inspections are essential to avoid dam failures
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in the aftermath of a Cascadia Earthquake or significant
flood. Additional arrangements are needed for an effective
and coordinated response during extreme events so that
the public can be reassured that dams are safe, or can be
evacuated, if necessary.

Grant and Loan Programs — Most conventional loan
programs cannot be applied to dam repair or
maintenance. Many dams are privately owned and many
owners do not have the financial resources necessary to
rehabilitate their dams. This is especially true for dams that
generate no income. It is essential to inspect, monitor and
analyze those dams with known deficiencies. With older
dams, there are often a great number of unknowns,
uncertainties, and defects, including the reliability or

Model State Dam Safety
existence of design information. Program Manual

Recently, the Dam Safety Program and other grant
programs provided some funds to dam owners to conduct
engineering analysis of high hazard dams. Although
Oregon has efficiently leveraged limited resources to
improve the overall safety of state-regulated dams, many
important activities have been deferred, some indefinitely. FEMA
Establishing formal grant and loan programs would allow
owners to make seismic and flood related upgrades, rehabilitate unsafe dams that still have value, or to provide
funds for removal of dams that no longer provide benéfits.

September 2022

Federal sources of funding include the Federal Emergency Management Agency’'s (FEMA) High Hazard Potential
Dam Grant and National Dam Safety Program Grant programs.

Ecological Impacts from Dams

Channel-spanning dams come with negative environmental impacts. They alter river ecosystems by shifting the flow
regime, disrupting sediment and bedload movement, impacting water quality such as temperature and dissolved
oxygen, blocking or slowing fish migration, and degrading overall habitat.

The existing Dam Safety Program provides for periodic review of dams, only in relation to human safety and

property. Dams requiring upgrades to meet safety requirements may trigger fish passage laws. Periodic reviews for
hydrologic or ecological harms would require additional authority and resources for several agencies.
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Critical Issue | Education and Outreach

Climate uncertainty, water scarcity, and public health and ecological crises all require that we share information in a
timely and accessible manner. Agencies and many types of partners can provide the public, and one another, with
information about our water resources and challenges to help everyone engage in water stewardship actions.
Expanding our collective knowledge about water can increase the attention and care we devote to protecting our
shared resource.

The health and sustainability of Oregon’s water resources can benefit greatly from a variety of education and
outreach efforts. The value of water and the role it plays in Oregon’s economy and the environment is not always
well understood or even recognized. Everyone can benefit from a reminder that our human activities and decisions
have a significant impact on both the quantity and quality of our water and the many economic and ecological uses
it supports.

LGLLUN Support Implementation of K-12 Environmental Literacy Plan

8A

Environmental Literacy Plan

In 2009, the Governor and the Oregon Legislature launched the development of an Environmental Literacy Plan as
part of the No Child Left Inside Act. Oregon is the first state to pass legislation directly related to the development of
an environmental literacy plan. Last updated in 2013, the Environmental Literacy Plan is aimed at helping students
become lifelong stewards of their environment and community, exercising the rights and responsibilities of
environmentally literate citizenship, and making choices to interact frequently with the outdoor environment. The
program also supports teachers by providing professional development training, guidance for conducting research
and assessment, maintaining a database of resources, and building capacity through partnerships (Oregon
Environmental Literacy Resource Directory). In 2014, Oregon State University became the administrative body
overseeing the Environmental Literacy Program to help implement the plan.

Other Resources

Children’s Clean Water Festival - The Children’s Clean Water Festival, held annually in the Portland metro area, is a
community-supported event, organized by public, private, and non-profit organizations committed to water and
environmental education in Oregon. The festival's goal is to teach fourth and fifth grade students that they can have
positive impacts on water resources, including lessons on the water cycle, watersheds, stormwater, drinking water,
water conservation, and wastewater. The festival's website currently provides ‘Festival Lessons’ that can be accessed
anytime.

Oregon Envirothon — Oregon Envirothon is a hands-on, problem-solving education program and competition that
teaches high school students about environmental sciences. Oregon Envirothon works in cooperation with local
conservation districts, natural resource associations, educators, and environmental agencies to provide mentorship,
training, and competition to high school students and their teachers.

Outdoor School - Oregon State University also serves in a leadership role for Oregon’s Outdoor School Program, a
week-long field-science curriculum for fifth and sixth graders, focusing on the environment, natural resources,
economic development, and related careers. Since the late 1950s, nearly one million students have participated in
studying natural sciences and the responsible use of natural resources alongside students from other schools.
Participation in Outdoor School varies by school district and has not been available on a statewide basis.

Salmon and Trout Enhancement Program’s Fish Eggs to Fry — The Oregon Department of Fish and Wildlife's
Salmon and Trout Enhancement Program provides valuable tools, resources, and support to provide education
opportunities in and outside the classroom as well as in the community. One of the most popular programs is “Fish
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Eggs to Fry” where salmon or trout eggs are raised in a

classroom incubator, giving students first-hand Action 8A

experience with how water quality impacts fish survival. Support Implementation of K-12 Environmental
Literacy Plan

Project WET - Project WET, established in 1984, has a

coordinating center at Western Oregon University, and Examples of how to implement this action:
other coordinating centers located nationally and
internationally. The organization offers K-12 water Support funding for implementation (e.g., Outdoor
related curricula for educators, available for a fee, School, Children’s Clean Water Festival)
providing an overview of water quality and quantity e Natural resource agencies, community organizations,
issues, focusing on topics such as watersheds, wetlands, and others should engage in education for
oceans, sanitation and hygiene, water history, and more. environmental literacy activities

e Incorporate environmental justice, and culturally
4-H Youth Development - The 4-H Youth Development specific water stewardship values in environmental
Program is the largest out-of-school youth program in literacy programs

the United States. The program is over 100 years old and e .

) Engage and support culturally specific community-
was developed to share new agricultural developments based organizations in the design and
with young people in rural communities. Today 4-H implementation of environmental literacy programs
opportunities are available in every Oregon county,
delivered through Oregon State University Extension
Service. Example learning topics relevant to water stewardship include agriculture, geology, forestry, and
horticulture.

LU Provide Career Training for the Next Generation of Water Professionals

8B

Challenges posed by climate change, aging infrastructure, poor water quality, population shifts,
degraded instream habitat, and land use change have increased the demand for water professionals. Water
professionals are needed in a wide range of specialties, including water and wastewater treatment, well drilling,
science, engineering, policy, law, planning, engagement, and science communications.

An alarming national shortage of workers exists in the water utility sector, including water and wastewater treatment
operators. This shortage will become more critical as a large percentage of the utility industry becomes eligible for
retirement. Upcoming retirements from the Baby Boomer generation will impact other job sectors too, elevating a
need for more graduates to fill the demand.*

A career in water provides an opportunity for a rewarding profession, competitive wages, and the satisfaction of
delivering clean water to your community or supporting Oregon'’s fish and wildlife.

Oregon State University hosts a website of water-related
education and training programs offered by Oregon’s public
universities and community colleges. The Office of Community
Colleges and Workforce Development also provides a listing of
colleges that offer water-related courses, degrees, and programs

“Communities with fewer resources are
challenged to strategically plan for and invest in
their water future and need access to a skilled
workforce to implement, manage, and monitor

water projects. throughout Oregon. The American Water Works Association, the
We can begin investing now in strong community Water Environment Federation, and the U.S. Environmental
capacity and a skilled water workforce in every Protection Agency (USEPA) have partnered to create a website to
region across Oregon.” promote career choices in the water sector geared toward
jobseekers of all levels: workforwater.org.
.-100-Year Water Vision (2020) J
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Water and Wastewater Utility Workforce

During the 1970s and 80s, the water and wastewater treatment industry grew rapidly to fulfill the requirements of
the federal Clean Water Act and the Safe Drinking Water Act. In the next ten years, approximately one-third of
drinking water and wastewater operators will be eligible for retirement, and filling those jobs requires a new set of
technical skills.*2 In 2020, the USEPA launched the America’s Water Workforce Initiative to respond to this challenge,
acknowledging the environmental and public health implications associated with operations and maintenance of
essential drinking water and wastewater infrastructure. The Initiative identifies needed partnerships across federal,
state, Tribal, and local governments along with public utilities, the private sector, community groups, and
educational institutions. The Initiative's goal is to help make water a career of choice through education and
sustained public outreach.

The USEPA also developed a grant program to build a pool of skilled and diverse workers in the water and
wastewater utilities sector. During 2023, the Innovative Water Infrastructure Workforce Development Grant Program
offered more than $20 million nationally for various workforce development activities.

Administrative challenges associated with providing water and wastewater services, like staffing and skilled trades to
support and maintain municipal water systems, may have cascading impacts on the ability of cities and special
districts to function. The Oregon Community College Association reports that out of the seventeen publicly
chartered community colleges in Oregon, only Clackamas Community College offers a water and wastewater
operator training program. Umpqua Community College offers a water quality technician program. Lane and
Clackamas Community Colleges offer a water conservation technician program—specializing in the connection
between energy and water efficiency. Certification and training programs are critical resources for plant operators.

Some water providers have initiated internship and
apprenticeship programs to help fill the void for water .
operators. More state funding is needed to fund Action 8B

apprenticeship programs. Provide Career Training for the Next Generation

of Water Professionals

In 2023, the Oregon Legislature authorized $1.6 million
to the Oregon Association of Water Utilities to construct ~ Examples of how to implement this action:
a Water System Training Center. The facility is currently
under construction and scheduled to be complete by
the end of 2025.

e Determine whether career training programs are
available and equipped to meet the demand for
water professionals

Oregon Science, Technology, Engineering, and Math e  Offer job shadow programs to expose students to
(STEM) Hubs careers in water

Legislation passed in 2015 led to the establishment of e Continue funding support for water-related trade
"Oregon STEM" and several regional Science, and science programs at Oregon community colleges
Technology,.Engineering, and Math (STEM) .HUbS across e Increase coordination between state agencies and
the state to increase access to STEM education and universities to develop programs that foster interest
develop a skilled workforce. The program has since been in water-related fields and career progression for
expanded to include art, now referred to as “STE(A)M” graduating students

learning oppor'.cunltles.. There are Furrently 13 STF(A)M e  Offer paid apprenticeship or internship programs to
Hubs that provide equitable learning opportunities for expose BIPOC and underrepresented students and
students through partnerships with local leaders, Pre K- new professionals to careers in water

20 education, after school programs, local industry, and
communlty-based O_rgamzatlons s.ervmg yOUth' Oregon increase support for water-related trade and science
STEM published an impact report in 2023, which programs at Oregon community colleges and
included a finding that STE(A)M Hubs advance equity for universities

historically underserved students.#

e Partner with Hispanic Serving Institutions (HSI) to

e  Partner with water/wastewater utilities to promote
careers and provide on-the-job training
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Well Construction

The increase in reported dry domestic wells in Oregon has also meant an increased demand for licensed well
drillers. In 2024, Klamath Community College was awarded nearly $1 million from the state to purchase a drilling rig
for a new apprentice program. Students will gain hands-on experience as one component to licensure through the
Oregon Water Resources Department.

Other Careers in Water

Numerous programs for science, planning, engineering, law, and other water careers are available at community
colleges and universities throughout Oregon. However, there is still a need to increase water professionals, including
diversity, entering the work force to meet demand and fill openings left by retirements.

Agencies and professionals in the private sector could assist with recruitment through participation in K-12 career
days, offering job shadow programs, and internships. Establishing and maintaining programs between state
agencies and colleges and universities can also provide an opportunity for students to learn about water-related
career paths.

> = _ Rt ~ 2 ol
Esther Shin, Assistant Watermast:

er, teaches an Oregon State University class about measuring streamflow.
Credit: Kim Fritz-Oaren
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Promote Community Education and Outreach

Action

8C State and federal agencies offer a variety of educational resources and programs. Oregon is also
home to an extensive network of community-based organizations that offer technical assistance and
information on water quantity, water quality, and watershed-related issues. With 45 soil and water conservation
districts and 76 watershed councils, Oregon is well positioned to advance locally led education and outreach efforts.

Many drinking water providers and non-profit organizations have also developed their own educational and
outreach materials, making them available to the public. Oregon should continue providing support and technical
training to soil and water conservation districts, watershed councils, and other on-the-ground organizations. State
agencies need to continue to expand their role in community education and outreach, including supporting
community-based organizations and smaller water providers. One way to do this is to increase outreach and
educational resources, providing communications in multiple languages and making them accessible to a variety of
learning styles.

The important role that state agency field staff play in on-the-ground education is further supported by Strategy
Action 10E in Chapter 4.

Soil and Water Conservation Districts - In 1939, the Oregon Legislature passed legislation to establish
conservation districts in Oregon. Oregon'’s soil and water conservation districts (SWCDs) are special districts which
provide for the conservation of renewable resources and serve as an important educational resource. SWCDs work
with local landowners and residents, natural resource organizations, natural resource users, and local, state, and
federal governments and agencies to conserve natural resources, control and prevent soil erosion, conserve and
develop water resources, and protect water quality. They also preserve wildlife, conserve natural beauty, and
promote collaborative conservation efforts to protect and enhance healthy watershed functions. They are governed
by an independently elected board of directors and are
funded through grants, contracts for services, and in Action 8C

some cases a property tax levy. The Oregon Department Promote Community Education and Outreach
of Agriculture provides statutory oversight and
assistance to the 45 SWCDs, and maintains an
interactive map showing district service areas. SWCD's
also receive grant funding from USDA Natural Resource ¢ Lookfor opportunities to keep Oregonians informed about
Conservation Service and the Oregon Watershed Ziii'gsizi:ce of water resources to people and the
Enhancement Board (OWEB).

Examples of how to implement this action:

e  Look for opportunities to provide outreach, including

. . informational materials about water-related programs (e.g.,
Wate'rShed Councils - The 1?95 Oregon Leg|5|ature streamflow restoration, water conservation, transfers)
unanimously passed House Bill 3441 to provide

guidance on the formation of watershed councils e  Promote technical training for public and private partners

Oregon Watershed Counc||s are groups of Volunteers L] Promote access to water-related recreational opportunities
. L using state programs

who meet regularly in local communities to assess . SR

conditions in a given watershed and implement projects e  Develop a centralized location and outreach materials for

with willing property owners that support ecological people to access information about water conservation

restoration or enhancement that benefits local e  Develop and distribute informational materials related to

economies, fish and wildlife, people, water quality, and the suite of tools available to protect instream flow

water quantity. Watershed councils work with local, e Partner with community-based organizations to deliver

state, and federal partners and private landowners and water education to the public

serve an important role in community education. o  Provide resources for interested local organizations to

Councils are designated by county governments and are conduct education and outreach to the communities they

- serve
expected to have broad and balanced representation
and viewpoints. There are 76 locally designated e Increase outreach and education resources to produce

communications in multiple languages and accessible to a

watershed councils as defined by Oregon Revised . .
variety of learning styles

Statutes 541.890 (14) and 541.910. Other watershed
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organizations and groups exist, but do not meet this definition. The OWEB currently funds 56 of the 76 watershed
councils and maintains an interactive map showing council service areas.

Water Utilities and Municipalities — Water and wastewater providers, including utilities and municipalities,
contribute to public outreach and education. They offer a variety of opportunities to learn about the important role
the public plays in protecting our water resources and affordability through tours, K-12 programs, and hosting
college field trips and internships.

Select Educational Resources

State and federal agencies offer a wide range of educational resources addressing water conservation, water
quantity and quality, environmental stewardship, and recreation. Select resources reflecting educational needs
heard during the Strategy engagement efforts are listed below. Resources focusing on youth-specific education are
provided in Action 8A.

Water Efficiency and Conservation

Access to information and tools for accomplishing water conservation was one of the most mentioned concerns
during outreach and engagement for the 2025 Strategy. Additional information about implementing conservation
practices are addressed in Strategy Action 10A.

The Water Resources Department currently offers the following resources that provide information regarding water
conservation:

e Water Rights in Oregon — An Introduction to Oregon’s Water Laws

e Water Conservation Fact Sheets (for residential, farm/ranch, and municipal users)
e Allocation of Conserved Water Program

e Instream Lease

e Instream Transfer

e Water Projects Grants and Loans and Irrigation Modernization Funding

e Guidebook for Municipal Water Management and Conservation Plan

e Guidebook for Agricultural Water Management and Conservation Plan

Agriculture and Forestry - At the federal level, the Natural Resources Conservation Service provides information
about water conservation techniques and resources for farmers, ranchers, and forest landowners.

Graywater Reuse and Rainwater Harvesting - The Department of Environmental Quality (ODEQ) offers
information about permitting and constructing graywater reuse systems, which can conserve water by reducing a
business or household’s demand on drinking water supplies. The Building Codes Division of the Department of
Consumer and Business Services developed an Oregon Smart Guide to Rainwater Harvesting.

Water Quality Information and Advisories

The public needs access to information about the quality of water for drinking, recreating, or food harvesting (e.g.,
shellfish and fish).

The Oregon Health Authority (OHA) maintains several sources of information specific to drinking water. The
Resources for Consumers webpage includes helpful links to information about water quality for public systems and
private wells. A mapping tool is also available depicting the location of active drinking water advisories.

Harmful algal blooms (HABs), can make water unsafe in which to drink or recreate. HABs can also make it unsafe to

consume fish from affected waters. The OHA has expanded its education and outreach resources and offers a
communications toolkit for drinking water providers. The OHA also provides recreational advisories, informing the
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public about the presence of HABs, high levels of bacteria at Oregon’s beaches, and shellfish harvest closures. More
information about HAB monitoring and advisory programs is provided in Chapter 1, Action 1A and Chapter 4,
Actions 12A-12C.

Protecting Water Quality — While it is important for Oregonians to know how to access information about water

quality, there are also ways that individuals can participate in protecting water quality. Here are just a few examples:

e Drug Take-Back Program, administered by the ODEQ, provides a convenient and safe way to dispose of
unwanted or expired prescription and over-the-counter medicines. This prevents people from flushing
medicines down the drain or putting them in a landfill, where they can degrade water quality and cause
environmental harm.

e Oregonians that get their water from a domestic well can learn about well stewardship in the Well Owner’s
Handbook (English or Spanish), which includes information about proper installation and maintenance of
domestic wells, wellhead protection, testing wells for contaminants, interpreting the results, addressing any
contaminants OHA also provides resources through their Domestic Well Safety Program.

e Septic system owners can learn about proper care and maintenance to prevent groundwater contamination
through the ODEQ'’s Septic Systems webpage. Additionally, the Oregon Septic Smart Initiative provides
resources to ensure the longevity of the system and find an industry professional to inspect your system.

Environmental Stewardship and Recreation

Awareness and enjoyment of water resources helps people connect with the environment, which leads them to use
water responsibly and promote water resource protection. Support for responsible, sustainable recreation is one way
to encourage social investment in protection of these resources.

The Recreation Trails, Scenic Waterways, and grant programs for local governments administered by the Oregon
Parks and Recreation Department (OPRD) help increase access to water-based outdoor recreation and enhance
stewardship of the state’s waterways. The Oregon State Marine Board offers numerous environmental and
recreation-based boating safety programs and often partners with other agencies such as the Department of Fish
and Wildlife (ODFW) and OPRD. Some of these programs include:

e Water Wits, a K-12 curriculum with interactive lessons in boating,
water safety, and marine stewardship

e Interactive Boat Oregon Map of public boating access facilities,
launch ramps, boating obstructions, Certified Clean Marinas,
pumpouts and floating restrooms, clear gasoline locations, rivers
where personal watercraft (e.g., jets skis) are allowed, boating
regulations, and boating waterways.

e Boating obstructions dashboard, maintained by the Oregon State
Marine Board

e Nationally accredited boater education courses

e Free online paddling education and promotion of Oregon Water
Trails

e Aquatic Invasive Species Prevention Program

e Clean Marinas

e Clean Boaters

e ODFW's Angler Education Program

Canoe at Agate Lake.
Credit: Kim Fritz-Ogren
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Identify Water Research Needs and Partnerships

The water resources sector will need to continue identifying ongoing research needs that could use
assistance from undergraduate and graduate students, public and private universities, research
institutions, and other partners. Partnerships between higher education and both the public and private sectors can
result in innovative solutions for addressing water quantity and quality challenges.

Research collaboration between agencies and higher education may be mutually beneficial, as research institutions
can bring innovative tools, technology, and other resources to the effort, while agencies can bring expertise in data,
evidentiary and scientific standards, and management knowledge.

Several state and federal agencies offer internship programs for students to gain real-world experience. Business
Oregon, for example, has an internship program that includes work in clean technology and renewable energy. The
Department of Fish and Wildlife, Department of Forestry, and Water Resources Department often provide summer
internships or seasonal employment opportunities to support monitoring and assessment projects, or other field-
based activities.

Some current and upcoming research needs that might
be well suited for partnerships with higher education Action 8D

include: Identify Water Research Needs and Partnerships

e Prediction of water temperature through remote
sensing (also see Action 1A)
e Research into the application of artificial intelligence e Continue to identify ongoing research needs at the
(Al) into data processing (e.g., processing local and state level
streamflow data) (also see Action 1C) e  Support partnerships with state and federal agencies,
e Continued development of techniques to quantify tribes, public and private institutions to address
ecological flow needs, particularly channel research needs
maintenance and pulse flows (also see Action 2A)

e Improved techniques for remote sensing of water
use (also see Action 3A) e Consider research initiatives that would address
frontline communities’ environmental and climate
justice challenges

Examples of how to implement this action:

e Fund and/or participate in research initiatives
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CHAPTER 4

Objective 4: Meet Oregon’s Instream and Out-of-Stream Needs

Oregon needs to further integrate and coordinate both the long-term planning and day-to-day
management of Oregon'’s water resources among its natural resources and economic development
agencies, at all levels of government. Key factors to consider include state-level and place-based water
planning, wise water use and management, and the protection of ecosystems and public health. Our
ecosystems need protection, enhancement, and restoration to increase resiliency. The Strategy’s four
objectives that seek to better understand and meet our instream and out-of-stream water needs all
require adequate funding.

Chapter 4 describes several actions needed to adapt and mitigate for climate change and build a more
secure water future for people and the environment.

Actions at a Glance - Page 94

Water Planning - Page 95

Water Use and Management - Page 108
Healthy Ecosystems — Page 124

Clean Water - Page 143

Funding - Page 157

References — Page 167
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Chapter 4 Actions at a Glance

Objective 4: Meet Instream and Out-of-Stream Needs

Critical Issue — Water Planning

9A  Support Place-Based Integrated Planning and Other Water Planning Efforts

9B  Coordinate Implementation of Natural Resource Plans

9C  Partner with Tribes, Federal Agencies, and Neighboring States in Long-Term Water Resources Management
9D Improve State Agency Coordination

9E Lead Meaningful Community Engagement

Critical Issue - Water Use and Management

10A  Improve Water-Use Efficiency and Water Conservation

10B Encourage Water Reuse Projects

10C Improve Access to Storage

10D Reach Environmental Outcomes with Non-Regulatory Alternatives

10E Provide an Adequate Field Presence

10F  Strengthen and Improve Oregon's Water Quantity and Water Quality Permitting Programs

Critical Issue - Healthy Ecosystems

11A  Improve Watershed Health, Resiliency, and Capacity for Natural Storage

11B  Develop Additional Instream Protections

11C  Prevent and Eradicate Invasive Species

11D  Protect, Restore, and Provide Access to Instream Habitat for Fish and Wildlife
11E Develop Additional Groundwater Protections

Critical Issue - Clean Water

12A  Ensure the Safety of Oregon’s Drinking Water

12B  Reduce the Use of and Exposure to Toxics and Other Pollutants
12C Implement Water Quality Pollution Controls

Critical Issue - Funding

13A  Fund Development and Implementation of Oregon’s Integrated Water Resources Strategy
13B  Fund Water Resources Management Activities by State Agencies

13C Invest in Planning, Feasibility Studies, and Water Resource Project Implementation
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Critical Issue | Water Planning

Item A - Attachment 1

Water is a finite resource, and effective water planning supported by adequate data is an important tool to help
support sustainable management for present and future generations of people as well as fish and wildlife. Water
planning and management are crucial for balancing competing demands, mitigating water scarcity, protecting

public health and the environment, and building resilience to climate change. Done properly, water planning can
also facilitate dialogue, negotiation, and cooperation among interested parties to resolve conflicts and promote

equitable access for instream and out-of-stream uses.

Water planning can occur in many forms and at different scales. Place-Based Water Planning was established as a
permanent program in the Water Resources Department (OWRD) in 2023. Oregon currently has several water-
infrastructure related planning tools (e.g., water management and conservation plans, Goal 11 facilities plans, water
master plans, wastewater facility plans) but would benefit from more holistic and integrated water planning.
Planning for streamflow restoration, conservation, and land management are also critical to improve our
ecosystems. An effective statewide Strategy will require more extensive and integrated planning at the local or

regional and state levels in the coming years.

Efforts

Support Place-Based Integrated Planning and Other Water Planning

Forging partnerships between local communities and state agencies through planning offers a unique opportunity
for the implementation of a wide range of actions described in the 2025 Strategy. From land-use practices to
natural resources management and emergency preparedness, communities are well-positioned to build trust, hold
difficult conversations, and make progress on issues beyond what state agencies can do on their own.

Place-Based Water Planning

The 2012 Strategy tasked state agencies with creating a
statewide framework for developing place-based integrated
water resources plans. This resulted in the development of Draft
Planning Guidelines that outline how communities can
undertake place-based integrated water resources planning in
partnership with state agencies. The process starts by building a
collaborative and inclusive process among balanced water
interests. Planning steps include characterizing water resources
for the area and examining current and future instream and out-
of-stream water needs. Ultimately, a Place-Based Water Plan is a
hydrologically bound plan that includes a set of prioritized,
strategic, and integrated solutions to meet multiple water needs.

Providing Financial and Technical Assistance

In 2015, the Oregon Legislature passed Senate Bill 266,
providing the OWRD with authority to issue grants, enter into
contracts or agreements, and provide technical assistance to
pilot place-based integrated water resources planning. Following
a funding solicitation process, four areas were selected to form
planning collaboratives and develop place-based integrated
water resources plans. These planning collaboratives have been
able to leverage this funding to pursue significant in-kind and
cash contributions from other funders and organizations.

August 2025

Figure 4-1:
Features of Place-Based Water Planning

Locally led collaborative process
Voluntary, non-regulatory approach

Includes a balanced representation of water
interests

Conducted in partnership with the state

Addresses instream and out-of-stream needs,
including water quantity, quality and
ecosystem needs

Utilizes an open and transparent process that
fosters public participation

Facilitates implementation of local solutions

Builds on and integrates existing studies and
plans

Does not jeopardize existing water rights
Recognizes the public interest in water

Consistent with the principles in the
Integrated Water Resources Strategy, and
state laws and policy
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In addition to providing planning and financial support, state agencies also provide technical assistance to the
planning collaboratives. The OWRD and Departments of Fish and Wildlife, Agriculture, and Environmental Quality
contributed significant time and resources to the planning efforts to better integrate agency efforts at the local
level. Many federal agencies, non-profits, private individuals, and foundations have also contributed resources,
including staff, funding, and expertise.

Place-Based Water Planning continues to enhance inter- and intra-agency coordination and has improved access to
agency data and information. The planning process has also created the space for sharing local knowledge and
agency expertise about water issues. Continued investments are critical to ensure agencies can partner with
communities and provide ongoing support.

Place-Based Integrated Water Planning Pilot Program

Consistent with the spirit of a place-based approach, the planning process and resulting plans reflect the unique
characteristics of the areas they represent. Using a place-based water planning framework, the planning
collaboratives (Figure 4-2) brought together individuals and organizations representing instream interests (such as
fish and wildlife needs and recreation), out-of-stream interests (such as agriculture, municipalities, domestic, and
industry), as well as representatives from local, state, federal, and Tribal governments.

These planning collaboratives, in partnership with the state, continue to build the capacity to collaboratively solve
water problems, improve coordination of existing information and plans, foster partnerships among different water
sectors and water users, leverage public and private investments to maximize impact, engage the broader public in
community conversations about water, and encourage continuous improvements in water planning and
management. Place-Based Water Planning can help Oregon communities identify and develop widely supported
project concepts that can meet multiple needs. Projects that are collaboratively developed and yield multiple
benefits generally have a competitive edge for implementation funding.

Figure 4-2:

Planning collaboratives that formally adopt a Pilot Place-Based Integrated Water Planning

plan can seek state recognition from the Water

o . Collaboratives
Resources Commission. Three planning
collaboratives — the Upper Grande Ronde, Upper Grande Ronde River Watershed Partnership
Lower John Day, and Mid-Coast — have Convened by Union County. union-county.org
successfully adopted an integrated water
resources plan, receiving the Commission’s Lower John Day Place-Based Partnership
recognition in 2022. Implementation is Co-convened by the Gilliam County Soil and Water
underway with federal funding through the Conservation District and the Mid- John Day/Bridge

American Rescue Plan Act. The Harney planning | Creek Watershed Council. lowerjohndaypbp.com
collaborative took a slightly different planning
approach due to pressing groundwater issues Mid-Coast Water Planning Partnership

in the basin. The groundwater portion of the Initially co-convened by the City of Newport and the
plan is complete, following an intensive Water Resources Department. Other conveners include

groundwater study conducted by the US Gibson Farms, Seal Rock Water District, and Lincoln Soil
Geological Survey and the OWRD. The and Water Conservation District. midcoastwaterpartners.com

collaborative has finalized the surface water
element of the plan and anticipates adoption
and seeking the Commission’s recognition of
the integrated plan in 2025.

Harney Community-Based Water Planning Collaborative
Co-convened by the Harney County Watershed Council
and the Harney County Court. harneyswaterfuture.com
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Action 9A

Support Place-Based Integrated Planning and Other Water Planning Efforts

Examples of how to implement this action:

e Promote success by continuing to support the places e Include public outreach and engagement activities to
currently following the draft planning guidelines and encourage participation by under-represented
as they develop integrated implementation plans populations

e  Continue to provide financial and technical e Consider OWEB Focused Investment Partnership
assistance to support collaborative water planning model to support plan implementation

e Develop or recapitalize funding pathways for plan Offer place-based planning training for interested
implementation to achieve instream and out-of- people and community groups
stream objectives e Support a range of local or regional planning efforts

° Promote peer-to_peer |earning between (e.g., OWRD administrative basin plan and rUIe
communities pursuing collaborative water planning updates, water management and conservation plans)

e Refine planning guidelines, and implement process
improvements

Independent Evaluation of Place-Based Water Planning

In 2021, the National Policy Consensus Center and Oregon State University’s Cooperative Extension Program
conducted an extensive independent evaluation of Place-Based Water Planning to document interested parties’
perspectives regarding their experiences with the program as well as to suggest ways that the program could be
improved. The Participatory Evaluation report highlights positive outcomes from the planning process, beyond
simply creating a plan.? These included productive discussions between previously polarized water interests,
increased local support for plan implementation, the ability to use the plan to leverage funding, identifying key data
gaps, increased knowledge of water resources, and the establishment of an actively engaged water planning
network. The report also highlights nine key lessons learned during the pilot and how place-based integrated water
resources planning can be improved in the future.

The independent evaluation noted that the four planning collaboratives and the core supporting state agencies
have invested considerable time, thought, and energy in putting the Legislature’s vision for place-based planning
into action. The journey to completed Plans has been neither easy nor short, but much learning, skill-building, and
social network building has taken place on the part of the planning collaboratives and state agencies. State
agencies now have a much better idea of where there are key data gaps and what steps the agencies can take to
help fill them. The pilot Place-Based Water Planning program established a solid foundation that the state and
communities can build on and improves the likelihood that Oregon can achieve the Strategy’'s goal of meeting
instream and out-of-stream water needs while also addressing water quantity, water quality, and ecosystem needs.

Regional Water Planning and Management Workgroup

In 2022, the State-Supported Regional Water Planning and Management Workgroup was formed, made up of
diverse interests, Place-Based Water Planning participants, Tribes, and agencies to develop a framework and path
for state-supported water planning and management at the region and/or basin level. After holding facilitated
discussions for a year, the workgroup made a set of recommendations to inform policy development, funding, and
guidance around water planning and management as well as recommendations for the next generation of place-
based integrated water resources planning.?

The workgroup report highlights the need to make significant investments in water planning to meet statewide
goals and mandates for managing instream and out-of-stream water needs with a changing climate. Specifically,
any state-supported regional water planning effort must be underpinned with the budgets and capacity needed to
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do this work at the state level and to meet this need, state leadership must prioritize and address the current
overarching system-level need for funding related to state agency data collection and analysis, agency capacity, and
interagency coordination.

Next Steps for Place-Based Integrated Water Resources Planning

In 2023, the Oregon Legislature made the Place-Based Water Planning program permanent and allocated $2 million
to the OWRD to support place-based integrated water resources planning. Work is underway to incorporate the
lessons of the pilot phase, the independent evaluation, and recommendations of the Regional Water Planning and
Management Workgroup into a permanent program. This work includes rule adoption (spring 2025), updated
planning guidance (anticipated 2025), improved technical assistance and interagency coordination, and new grant
solicitations. To succeed, Place-Based Water Planning must be championed by local leaders, coordinated with state
agencies, and supported by instream and out-of-stream interests. Its continued success will require new
partnerships, creative approaches to problem-solving, a continued commitment to improved coordination and
integration, and sustained investments of time and money from the public and private sectors.

Other Water Planning Efforts

Administrative Basin Planning - Many western states have made water planning at the regional level an essential
component to further develop and periodically update statewide water plans. In Oregon, water planning was
completed at the OWRD administrative basin-scale and largely implemented through administrative rule adoption.
However, this type of comprehensive river basin planning has not occurred in more than thirty years. Over the years,
the OWRD has been able to update some of its rules with minor revisions, but a more comprehensive update would
require planning-level support and data (e.g., basin assessments). Oregon will need to consider this gap in basin-
level water planning in tandem with the next steps for place-based integrated water resources planning.
Additionally basin-scale or regional assessments are essential for informing future updates to the Strategy, as
directed in ORS 536.220, updated in 2023. The OWRD published An Updated Scope for the Stewardship and Supply
Initiative legislative report in September 2024 outlining the approach and resources needed to pursue statewide
basin assessments. The report includes several helpful figures (see Figure 4-3) to explain the possible relationship
between the Strategy and other planning and data efforts.

Figure 4-3: Possible relationship between the Strategy and other data and planning efforts

Data Collection and Analysis

Dregon’s Data development, management and analysis completed by state agencies, along
Integr‘ated 0 with models and monitoring networks that provide information to use in water

Water management decisions.

Resources ‘

Strategy

Basin Assessments
A call to action
to secure “ A summary of the water quantity, quality, and ecosystem baseline and expected

Oregonians' future conditions based on best available information.

access to water
in the future ‘ t
through
strategic State-Recognized Basin Action

investments,
collaborative Place-Based Plans

planning, and
proactive Voluntary, locally-led plans,

management.

Plans

What actions from place-based

developed in partnership with the i :
; : B plans or other actions agencies
State that identify critical issues ; ;
: intend to take in the near term.
and actions to address them.
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Other Basin Planning - Other communities across the state
are pursuing integrated water resources planning at the
basin scale. The Deschutes Basin Water Collaborative is
developing a comprehensive water plan for the basin that
aligns with Oregon’s place-based planning model, building
upon years of extensive studies and collaborative projects

“Learning from other successful models, Oregon can
implement best approaches to ensure water
planning and investment decisions are strategic and
coordinated across jurisdictions, and with public and
private partners. This system can successfully

combine a state-level framework with local and and solutions. The State of Oregon, State of Washington, and
regional planning and flexibility.” Confederated Tribes of the Umatilla Indian Reservation co-
led the development of the Walla Walla Water 2050 Plan. The
.-100-Year Water Vision (2020) Partnership for Lake Abert and the Chewaucan assessed

collaborative possibilities in the Chewaucan Basin and is
working on joint fact-finding and a shared narrative report.
Many other places across the state are ready to engage in
water planning.

Water Management and Conservation Plans - Water management and conservation plans, typically developed
by larger public water suppliers, are planning tools that lay out steps to meet long-term water demands in the
future. These plans can be costly and often small water systems lack the technical or financial capacity to develop
these on their own. Providing funding to support the development of municipal or agricultural water management
and conservation plans could help those communities most in need.

Watershed Action Plans - Watershed councils work with state and federal agencies, regional Tribes, and their local
communities to develop watershed assessments and watershed restoration action plans that are guided by state
and federal aquatic species recovery plans. The watershed councils then seek grant funding and partnerships to
implement the restoration actions and monitor the resulting improvements to habitat and water quality.

Focused Investment Partnerships — The Oregon Watershed Enhancement Board-funded Focused Investment
Partnerships address ecological priorities by developing a strategic action plan that is then implemented through
targeted restoration project investments. An example of a Focused Investment Partnership is the 2015-2021
Deschutes Partnership which has helped to restore stream flows and stream habitat conditions for salmon,
steelhead, and resident trout in Whychus Creek and the lower Crooked River.

Il Coordinate Implementation Action 9B

9B of Natural Resource Plans Coordinate Implementation of Natural Resource
Plans

One of the major challenges of taking on
a regional, more integrated approach to water planning
is that in any given basin, there are multiple parties and
interests to convene. These include irrigation districts, e Dedicate resources to coordinate and reconcile
municipal water providers, conservation districts, existing planning documents
watershed councils, drainage districts, wastewater and e Support local governments to update their local
stormwater utilities, local governments (counties/cities), comprehensive land use plans with current natural
and environmental groups. In addition to this list are the resource information (e.g., Goal 5 natural resources)
state, federal, and Tribal natural resource agencies with
water, land, or fish management responsibilities, and
other public, private, and nonprofit organizations with
an interest in water management and resource issues.

Examples of how to implement this action:

e Support water management and conservation plan
development in conjunction with local land use
planning to achieve sustainable water use

e Dedicate resources for state and local

Within a basin or sub-basin, multiple state and local implementation of existing plans

planning documents that involve water management, e Support the application of equity and social justice
directly or indirectly, exist. These plans can be principals in plan reconciliation and updates
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contradictory or complementary. Coordination of these plans will lead to improved collaboration, resulting in

greater benefits for natural resources.

A few examples of plans include water management and conservation plans (by a municipal water provider or
irrigation district); fish conservation and recovery plans; biological opinions; basin plans for water allocation; Total
Maximum Daily Load plans for improving water quality; water system master plans; and many local implementation
plans. There are also local land-use plans, watershed restoration action plans, and locally developed agricultural
water quality management plans. Taken together, these plans and their respective strategies engage many agencies

and entities at every level.

In envisioning a place-based approach to water planning, these existing plans and programs do not go away, but
instead provide a baseline of information, history, and rules that must be integrated into the water plan. A place-
based approach can help reconcile and implement the state’s programs and plans more effectively. Any new water
planning initiative should account for the time and resources needed to compile, review, and reference relevant

Tribal, federal, statewide or local natural resource plans.

Action
9C

Partner with Tribal Governments, Federal Agencies, and Neighboring
States in Long-Term Water Resources Management

Partnerships with Tribes, federal agencies, and neighboring states continue to play an important and necessary role
in Oregon’s water resources management. Oregon is home to nine federally recognized Tribes, all of which have
responsibilities for protecting and managing water resources. Federal agencies manage a large percentage of
Oregon’s landscape and Oregon shares groundwater and surface water, including three major rivers, with California,

Washington, and Idaho.

State and Tribal Partnerships

The Strategy presents an opportunity to strengthen
state and Tribal government-to-government
relationships. State agencies are directed by law to
improve working relationships with the nine federally
recognized Tribes in Oregon. Agencies invite informal
staff-to-staff coordination and formal government-to-
government consultation on issues that may be of
interest to Tribes. If requested, agency directors engage
in formal consultation with Tribal leaders.

These consultations often revolve around cultural and
natural resource issues, water needs and water rights,
water quality monitoring, or watershed management,
protection, and restoration. Tribal members are
represented on various agency boards, commissions,
and committees to provide perspective and guidance. A
Consultation Task Force is currently developing
standardized guidance for state agencies to improve the
government-to-government processes. Agencies submit
annual government-to-government reports on Tribal
relations to the Legislature outlining engagement and
consultation activities.
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Action 9C

Partner with Tribes, Federal Agencies, and

Neighboring States on Long-Term Water
Resources Management

Examples of how to implement this action:

e  Protect Tribal and state interests in shared bi-state
surface water and groundwater basins

e Negotiate agreements such that water protected
instream is shepherded across state lines to the
mouth of the river

e  Partner with neighboring states and Tribes to
continue or improve managing shared resources

e Carry out actions identified in the 2023 Tribal Water
Task Force Report

e Coordinate with Tribes on instream flow protection

e Conduct collaborative planning to develop water
management approaches to protect species and
avoid or minimize impacts to endangered or
threatened species

e Identify who may benefit, or be impacted by, long-
term water management approaches

August 2025
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Fisheries management is an area where state and federal agencies work closely with Tribal governments. In the
Columbia River Basin, the Oregon Department of Fish and Wildlife (ODFW) works with the Columbia River Treaty
Tribes (Nez Perce Tribe, Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the
Warm Springs Reservation of Oregon, and the Confederated Tribes and Bands of the Yakama Nation), the
Shoshone-Bannock Tribe, state fish and wildlife agencies in Washington and Idaho, the U.S. Fish and Wildlife
Service, and the National Oceanic and Atmospheric Administration on a variety of fisheries management and fish
production issues under the 2008 - 2017 U.S. v. Oregon, Management Agreement.* The agreement expired at the
end of 2017, replaced by the 20718-2027 U.S. v. Oregon Management Agreement.

To build upon existing working relationships with federally recognized Tribes, the ODFW has entered into
Memorandum of Agreements (MOAs) with several Tribes to restore hunting and fishing opportunities and access
for Tribal members while increasing Tribal sovereignty over management of fish and wildlife populations. The MOAs
represent a voluntary, cooperative partnership to collaborate, share resources, and work as partners to develop and
implement plans to protect, restore, and enhance fish and wildlife populations and their habitat within specific
geographies of Oregon.

Tribal Water Quality Authorities - Tribes may apply to the U.S. Environmental Protection Agency (USEPA) for
authorization to administer water quality standards under the Clean Water Act. This means they may obtain similar
authority to the Oregon Department of Environmental Quality, referred to as “primacy.” The Confederated Tribes of
Umatilla Indian Reservation, the Confederated Tribes of Warm Springs Reservation of Oregon, and the
Confederated Tribes of Coos, Lower Umpqua and Siuslaw Indians have established such authority. State agencies
must coordinate with Tribes to understand environmental impacts to Tribal resources of concern and how water
resource management by the state may impact compliance with USEPA-approved Tribal Water Quality Standards.

State and Federal Partnerships

The role of the federal government in natural resources management, land management, and therefore, water
resources management is significant. The federal government manages 53 percent of all land in Oregon, including
60 percent of forestlands. Appendix A discusses the roles of key federal agencies with water-related responsibilities.
State and federal agencies often work together on cooperative studies, such as groundwater basin studies (Action
1B). Oregon also uses its Federal Consistency authority under the Coastal Zone Management Act to facilitate
coordination between federal, state, and local authorities concerning federal actions in the coastal zone that have
the potential to impact water resources. This authority enables the state to review federal agency activities and the
issuance of federal permits in the coastal zone that have the potential to impact water resources for any
inconsistencies with state and local regulations.

The federal government also owns or manages key pieces of water infrastructure, including federal reservoirs that
store water for irrigation districts, cities, industries, and landowners. Many federal projects also produce and sell
power from several hydropower facilities in the Northwest. The Bonneville Power Administration manages
mitigation programs to offset habitat losses associated with hydropower projects.

Biological opinions are developed by federal agencies, such as the U.S. Fish and Wildlife Service, and outline ways to
reduce and minimize the effects of federally funded, authorized, or permitted actions on Oregon’s species and
critical habitats, making certain such actions don't jeopardize listed species or adversely modify critical habitat.
Biological opinions can impact water operations and management, especially the use of stored water involving
federally owned or operated reservoirs. Implementing actions in a biological opinion often requires close
coordination and open communication with others, especially state agencies with water management, water quality,
and fish and wildlife responsibilities.

In 2016, National Marine Fisheries Service issued a Biological Opinion stating the Federal Emergency Management

Agency's implementation of the National Flood Insurance Program (NFIP) jeopardizes species and habitat protected
by the Endangered Species Act. In 2021, the Federal Emergency Management Agency issued a Draft
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Implementation Plan to change how floodplains are protected, restored, and developed. State and local
governments were being told they must adopt new standards, or they will be removed from the NFIP which would
impact the ability for these communities to qualify for federal disaster assistance or funding for federal projects in
the floodplain. Congress must periodically renew the NFIP’s statutory authority to operate and the NFIP is currently
authorized through September 2025. This emerging issue will require staff resources, at the state and local level, to
understand and respond to the impacts of the biological opinion and associated implementation plan, and
potential changes to the program.

Oregon Coastal Management Program — The National Oceanic and Atmospheric Administration funds and
provides technical assistance for the Oregon Coastal Management Program, administered by the Department of
Land Conservation and Development. The program supports local government management for hazard resiliency
and other water related issues including nonpoint pollution control. Many additional federal agencies contribute to
managing Oregon'’s coastal resources.

Municipal Watersheds — Many municipal water supplies in Oregon obtain their water from watersheds at least
partially owned by the federal government. This requires municipalities to protect federal Endangered Species Act-
listed species in their water management decisions. For example, the Portland Water Bureau has a Habitat
Conservation Plan that was developed in partnership with federal agencies to protect fish and other species in the
Bull Run Watershed.

Habitat Conservation Plans — A Habitat Conservation Plan (HCP) is a planning document is designed to
accommodate economic development to the extent possible by authorizing the limited and unintentional take of
federal Endangered Species Act listed species. There are several HCPs in place throughout Oregon.

The Deschutes Basin HCP has resulted in increased coordination across many interests which has helped the area
navigate irrigation and wildlife challenges during consecutive years of drought. Over 10 years ago, Tribes, agencies,
irrigation districts, and the public came together to forge a new approach to water management in the basin. The
partners, led by the local irrigation districts, developed the Deschutes Basin HCP. The Deschutes Basin HCP was
finalized and approved by the U.S. Fish and Wildlife Service and the National Marine Fisheries Service in 2020, and
2023, respectively. The HCP offers many practices to better align the water management operations with the life-
history needs of covered species. The aquatic species covered by the U.S. Fish and Wildlife Service in this HCP
include the Oregon spotted frog and bull trout. The National Marine Fisheries Service permit covers steelhead and
sockeye salmon - all federally listed as threatened.

Partnerships with Neighboring States

Oregon shares surface water resources with its neighboring states, including the Columbia River, Walla Walla River,
the Snake River, and the Klamath River. It also shares significant groundwater aquifers with its neighbors, and
coordinates data collection and sharing so that water managers on both sides of the border can manage the
resource effectively. Oregon will continue to work with neighboring states to strive towards sustainable
management of surface water and groundwater resources.

Oregon, Washington, the Confederated Tribes of the Umatilla Indian Reservation, and many others have come
together to develop the Walla Walla 2050 Strategic Plan to guide integrated water resource management in the
Walla Walla Basin. Senate Bill 1567 (2024) passed by the Oregon Legislature directs the state to work collaboratively
with Washington and partner with federal agencies, Tribes, and water users to manage water resources in the Walla
Walla Basin. The bill closely matches a House Bill 1322 passed in 2023 by the Washington Legislature. An important
implication of the legislation is that water protected instream in Oregon can cross state lines into Washington and
remain protected from appropriation.
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United States, Canada, and Tribes: Columbia River Management

The Columbia River Treaty between the United States and Canada was ratified in 1964, bringing significant
management efforts for flood control and power generation benefits to both countries. In 2024, certain aspects of
the treaty were set to expire. The United States and Canada re-initiated earlier negotiations to modernize the Treaty
in 2018. The U.S. Army Corps of Engineers and the Bonneville Power Administration, the agencies responsible for
implementing the Treaty on behalf of the United States, conducted a multi-year effort to study these post-2024
Treaty issues. The U.S Entity Regional Recommendations for the Future of the Columbia River Treaty after 2024
recommends that the United States pursue a number of modifications to the Columbia River Treaty, along with
some unresolved domestic matters.® The U.S. Department of State is now leading efforts for updating the Columbia
River Treaty.

Columbia Basin Restoration Initiative - The Columbia River Basin, which once sustained 10- 18 million salmon
and a wide variety of native fish, has experienced significant change in the past 150 years. Dams constructed on the
Columbia and Snake Rivers and their tributaries have decimated salmon and other fish populations, pushing them
towards extinction. Four Columbia River Treaty Tribes alleged that the federal agencies operation of the dams
violates the Endangered Species Act and the National Environmental Policy Act because it causes too much salmon
mortality. Litigation began in 2001 and settlement was memorialized in the Biden Administrations December 14,
2023 Memorandum of Understanding and Motion to Stay the NWF v NMFS litigation. During mediation, the four
Columbia River Treaty Tribes joined Oregon and Washington to create a strategy for restoring abundant salmon
and other fish species to the Columbia Basin. This strategy became known as the Columbia Basin Restoration
Initiative.

In September 2024, Oregon’s Governor signed Executive Order No. 24-28 "directing coordinated and transparent
implementation of Oregon’s commitments to the Columbia Basin Restoration Initiative and the Resilient Columbia
Basin Agreement.” The Executive Order identifies various state agency responsibilities.

Federal Columbia River System Operations - The U.S. Army Corps of Engineers, Bonneville Power Administration,
and Bureau of Reclamation prepared an Environmental Impact Statement under the National Environmental Policy
Act for the Columbia River System in response to changing conditions in the basin. The system is comprised of 14
federal dam and reservoir projects in Idaho, Montana, Oregon, and Washington. The final Environmental Impact
Statement, released in 2020, documents the review and environmental effects of implementing the Selected
Alternative, proposing a variety of structural and operational changes.

Oregon, California, and Tribes: The Klamath River

Representatives from Oregon and California, several federal agencies, Tribal governments, counties, irrigators, and
conservation and fishing groups signed the Klamath Basin Restoration Agreement® and Klamath Hydroelectric
Settlement Agreement’ in February 2010. The Upper Klamath Basin Comprehensive Agreement was later signed in
2014. These agreements set signatories on a path to comprehensive solutions for the Klamath Basin. However,
Congress did not enact authorizing legislation, and the Klamath Basin Restoration Agreement expired in December
2015, and the Upper Klamath Basin Comprehensive Agreement was terminated in December 2017.

The Klamath Hydroelectric Settlement Agreement has been amended twice and continues to be in place. The
Agreement lays out the process for additional studies, environmental review, and a set of decisions by the Secretary
of the Interior regarding the removal of four PacifiCorp dams. This decision set in motion the largest dam removal
project in United States history. The Klamath River Renewal Corporation is a non-profit organization formed to carry
out the dam removal. Four hydroelectric dams on the Klamath River, one in Oregon and three in California, were
removed in 2024. Restoration following the dam removal is expected to continue for five to ten years. Over the next
five years, there is a significant opportunity for the Tribal nations, irrigators, and other interested parties in the
Klamath Basin to consider integrating water rights and requirements under the federal Endangered Species Act.
Doing so will require collaboration to consider reworking irrigation infrastructure and water management practices
while also addressing species recovery.
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Improve State Interagency Coordination

Water-related responsibilities are distributed across multiple state agencies, making it critical that
agencies coordinate to support one another’s work. Agencies should seek to improve interagency
coordination to ensure an efficient use of public resources. Agencies need communication tools to help Tribes, the
public, local government, and community-based organizations navigate state agencies.

Interagency Permit and Grant Review

Agencies utilize interagency permit review teams to enhance coordination and ensure permit conditions or
limitations meet the needs of multiple agencies. The Departments of Environmental Quality and Fish and Wildlife
contribute to water right permit review for the Water Resources Department (OWRD), reviewing for impacts to
water quality and fish and wildlife habitat.

Grants awarded for water acquisition, land acquisition, and habitat restoration projects often require review by
multiple agencies. Some existing review teams include Oregon Plan Monitoring Team (for the Oregon Plan for
Salmon and Watersheds), Oregon Watershed Enhancement Board Technical Review Teams, OWRD Feasibility Study
Grants and Water Project Grants and Loans, and Business Oregon'’s process for awarding water infrastructure grants
and loans.

Interagency Teams and Work Groups

Several state agencies perform monitoring activities, collect data, and have a need to share information to make
timely decisions. The Oregon Stream Team represents many agencies with monitoring duties and has published a
Monitoring Strategy to help guide these efforts. It is important to support work groups that provide for staff-to-staff
coordination, as well as those that function at the leadership level. The Environmental Justice Council is a 13-
member statewide council responsible for advising the Governor and natural resource agencies on environmental
justice issues. The Water Core Team is made up of deputy-level representatives from approximately 15 state
agencies that meet regularly to coordinate on water related policies and programs.

Implementing the Integrated Water Resources Strategy

Agency Strategy implementation requires coordinated efforts across many agencies. Many levels of agency staff
need to be involved in creating, carrying out, and tracking activities included in Strategy biennial work plans. Agency
budget processes should be used to coordinate funding requests needed to carry out Strategy actions.

State Agency Coordination Program

Twenty-five state agencies have a State Agency Coordination (SAC) Program, which is intended to assure that its
“rules and programs affecting land use” comply with the statewide planning goals, and that agency actions are
compatible with acknowledged city and county comprehensive plans and land use regulations. (See ORS 197.180,
OAR 660-030 and OAR 660-031.) This process may identify a need for local governments to revise their local
comprehensive plans. Most SACs were certified by the Land Conservation and Development Commission around
1990. Since that time, only the Oregon Department of Aviation and Oregon Department of State Lands have written
a new State Agency Coordination Program. State agency coordination programs must be updated to keep pace with
changes to statutes, rules, and the creation of new programs or authorities.
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Action 9D

Improve State Interagency Coordination

Examples of how to implement this action: e Support new and existing interagency review teams
or interagency work groups
e Update State Agency Coordination Programs in

e it e BLED e Create tools to help tribes, the public, local

government, and community-based organizations

o Establish efficient procedures for cross-agency navigate state agencies to address complex water
coordination and approval of relevant state agency issues
permits

e Support the development and use of Oregon's
e Coordinate Strategy implementation, develop Environmental Justice Mapping Tool
interagency biennial workplan for implementing

. Support interagency communication around
Strategy actions * PP gency

community engagement (also see HB 3293 (2021))

e Develop formal memorandum of
agreement/understanding (MOA/MOU) between
agencies to establish clear and transparent
expectations for interagency cooperation where
agencies share affiliated authorities/responsibilities

e Support interagency coordination to implement
water-related plans (e.g., Oregon’s Natural Hazard
Mitigation Plan, Oregon Plan for Salmon and
Watersheds, etc.)

Lead Meaningful Community Engagement

Public and community engagement efforts for the 2025 Strategy, the 2023 Secretary of State Water
Advisory Report 2023-04, 2022 State of Water Justice Report, 2022 Oregon Water Justice Framework, 2020 Oregon
Water Futures Project Report, and the 2020 100-Year Water Vision effort all document water insecurities and
inequities in Oregon. Many of Oregon'’s Tribes have been excluded from decision-making, where those same
decisions have resulted in degradation of water resources and inability to meet their community needs and often
federally granted Treaty Rights. Issues across Oregon include inadequate infrastructure and drinking water quality,
lead exposure in drinking water, affordability of water utility rates, inadequate water in the workplace, and climate
change impacts. Populations experiencing related challenges include “frontline communities,” or those that
experience impacts “first and worst” and have fewer resources, capacity, safety nets, or political power to respond to
water challenges. Oregon must find ways to equitably improve the safety, affordability, reliability, and availability of
water for all.

Oregon’s disproportionately impacted communities are
experts based on their lived experiences and this expertise
must be centered in climate resilience and water planning Community leaders across Oregon have limited
work. However, common community engagement awareness of Oregon’s water challenges, th,e

. . urgency to act now, and potential water solutions.
challenges have limited meaningful engagement, such as

resource allocation and trust-building with historically We can work with communities to build a culture

marginalized communities. The 2025 Strategy and leadership that prioritizes water at the local,
acknowledges that efforts must be made to enhance and regional, and statewide levels.”
expand community engagement to better identify

workable solutions to improve water equity and security for --100-Year Water Vision (2021)

everyone in Oregon.

-
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There are many reasons for inequities around water. Oregon established a system to issue water rights which
includes inherent inequities that cannot easily be resolved. Oregon relies on the doctrine of prior appropriation to
issue new water rights. The doctrine dates back to the 1800s, when federal homesteading acts awarded “surplus”
lands to primarily white settlers. Under common law, settlers initially appropriated and retained water rights as
riparian landowners, but those rights were subject to the rights of prior appropriators. Concurrently, Tribes
predating white settler occupation, in most cases by thousands of years, were removed forcibly from their native
lands and relocated to reservations (1800s). Meanwhile, racist, exclusionary laws also prevented Black and mixed-
race people from settling in the Oregon territory (1840s and 50s) and expelled Chinese migrants from Oregon
altogether (1882-1943). In 1909 Oregon codified the prior appropriation doctrine for issuing new surface water
rights, effectively grandfathering in existing water rights acquired through inequitable land acquisition laws and
policies. Later, through the Ground Water Act of 1955, the state codified the prior appropriation doctrine with
respect to groundwater allocation, further cementing the inequities of the prior century.

On the heels of codification of prior appropriation, Tribes faced more challenges with respect to retention of what
are arguably the most senior of water rights. During the 1950s, many Tribes faced termination, stripping them of
sovereign recognition and ending federal trusteeship over the reservations. With termination came the further loss
of lands used for hunting, trapping, gathering, and fishing and any water rights that may have supported those
uses. Beginning in the mid-1970s, some Tribes have been restored to full sovereignty and are recognized federally
again, but even so, many of the water rights associated with the original reservations have either been eliminated or
diminished or remain under dispute. See Oregon Secretary of State, 2023, Advisory Report 2023-04, for more
information about racial inequity and Oregon water rights.

Environmental Justice Council Figure 4-4: Environmental Justice Tools and
Oregon'’s Environmental Justice Council is a resource for Resources

agencies to create authentic community relationships, design
inclusive programs and projects, and communicate honestly with

| . ) Oregon'’s Environmental Justice Council was
community members to create and sustain meaningful

created by the Legislature to help protect

community engagement and public participation. Oregonians from disproportionate environmental
impacts on minority and low-income populations.

Diversity, Equity, and Inclusion Plans The Council is developing a statewide

Oregon's Diversity, Equity, and Inclusion Action Plan is a environmental justice mapping tool to help state

roadmap to advance racial equity and belonging across the agencies identify communities traditionally

underrepresented in government processes and
harmed by environmental and health hazards as
required by House Bill 4077 (2022). The mapping
project implementation is scheduled to begin in
2028.

state. The plan emphasizes the need for proactive measures to
minimize the negative impacts of racism and outlines several
actions to advance meaningful community engagement.

Oregon’s Climate Equity Blueprint (2021) was developed as part

of the 2021 Climate Change Adaptation Framework and helps

state agencies center equity at the forefront of climate adaptation work, not as an afterthought. The Blueprint
provides a set of best practices for agencies to apply an “equity lens” as they design state policies, processes, and
programs to address climate c